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l. Circuit Board Testing Update/No. 4 in a series from Hewlett-Packard.

COUNTERACTING THE INCREASED COST OF LARGE DIGITAL
CIRCUIT BOARD TESTING.

The amount of logic on today's
average PC board poses some
difficult problems for production

test . . . bottlenecks and increasing
costs of testing and rework, to

name a few. Yet, many of these
costs and problems can be minimized
with efficient test techniques. Often,
that calls for a simulator-based test
system.

Simulator-based testing defined.
Board-test simulation is a technique in
which the circuit to be tested is
modeled—component by component
and node by node—in the test
system computer. From this model,
the system can calculate the correct
response to any input pattern, plus
predict failure modes and their re-
sponses. This allows only those pat-
terns which identify faults to be used
as the test pattern stimulus.

A major benefit of simulation is that
it provides an accurate measure of
test effectiveness. You know to
what extent you're exercising board
components. Thus. you can determine
test efficiency, and, just as important,
you know when to halt test soft-
ware development.

Another benefit of having the circuit
and all of its failure modes stored in
the computer is that you then have
detailed information to aid in fault
isolation. Finally, advanced simula-
tion techniques allow circuit modeling
in the test system so that engineering
can test designs before they're built
and thus eliminate many problems
before they reach production.

The advantages of test flexibility.
HP's answer to simulation and to the
reduction of testing costs and time is
the DTS-70 Digital PC Board Test
System ($90,350* for standard oper-
ating system). It provides the benefits
of a simulator and offers other ad-
vanced features as well.

UP TO THREE
TEST STATIONS

UP TO SIX TERMINALS

When you expand your produc-
tion capacity, you can add
test stations (to a total of three)
without buying additional com-
puting power. Need more test
software development capabil-
ity? Then simply add an inex-
pensive CRT terminal to your
basic system. You can add up to
six software development termin-
als, as shown, and they won't
interfere with your production
testing.
In addition, the DTS-70 software
is compatible with data base man-
agement software to keep track of
data and help you better
manage your production. For
example, the system can
store test data and give you
reports such as specific board
or component failure rates and
modes. The DTS-70 will easily
fit into your long range computer
network plans, too, providing
distributed processing and
communication to your data
processing center.

Circle 900 on reader service card

Simplified troubleshooting:
Testing isn't the only problem. You
also need a rapid and inexpensive
way to locate the specific faulty com-
ponernt or components for replace-
ment. Using HP's FASTRACE software,

the DTS-70 accesses faulty board
models developed by the simulator
and guides the operator in a quick
series of probe tests to isolate faults.
Unlike many simulator systems, the
DTS-70 catches intermittent faults.
And it has zero delay capability, allowing
you to detect races and hazards—a
critical problem in logic circuit operation.

For more information.

There are other benefits to PC board
testing with the HP DTS-70. And for
analog and hybrid circuit testing, HP
offers the 3060A with combined func-
tional and advance in-circuit testing.
To get complete details, send for our
circuit test system data sheets. Or,
contact your local HP field engineer.
Domestic U.S.A. price only.

HP Circuit Testers—
The Right Decision

099/52A

HEWLETT ﬁ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call your nearest regional office Eastern. (301)
258-2000, Midwestern. (312) 255-9800, Southem (404) 955-1500;
Western (213) 877-1282



The flirst stand-alone LED
alphanumeric display system is here.

Heres a completely supported alphanumeric display system that frees you trom costly display maintenance, requires
very low operating power, and minimizes the interaction normally required for alphanumeric displays. You get a choice

of 64 or 128 ASCII characters and a choice of a 16-, 24-, 32-, or 40-element display panel. Each 5 x 7 dot matrix is
bright, clear and easy to read. In addition, you get editing features that include cursor, backspace, forward, insert, delete and

clear. The display system is TTL compatible, requires a single SV supply, and easily interfaces to a keyboard or
microprocessor. It is ideally suited for word processing equipment, instrumentation, desktop calculators, and automatic
 PACKARD

banking terminals applications. Prices for a complete system start at $290*
for the HDSP-2416 (16 character) display board and HDSP-2470
(64 character ASCII subset) controller board. ;
For more information on the HDSP-24X X alphanumeric system HEWLETT |
or immediate off-the-shelf delivery, call any franchised HP distributor.
1507 Fage Mill Road, Palo Alto, California 94304
For assistance call: Washington (301} 268-2000, Chicago {312)
255-8800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

In the U.S. contact Hall-Mark, Hamilton/Avnet, Pioneer Standard,
Circle 1 on reader service card

Schweber, Wilshire or the Wyle Distribution Group (Liberty/Elmar).
In Canada, call Hamilton/Avnet or Zentronics, Ltd.

*U. S, Domestic Price Only.
01902



1,000 MHz in one band
-with IEEE-488 Bus.

S-Ds 1702 Signal Generator.

Since many of today’s test requirements go well beyond 520 MHz,
Systron-Donner offers you the Model 1702 AM/FM Programmable Signal
Generator—with 100 Hz resolution! The Model 1702 not only provides
wide coverage but does it with the stability and accuracy of a synthesizer.
Furthermore, the 1702's typical level flatness of =1 dB is significantly
better than other signal generators costing much more. The 1702 is one
of a growing list of S-D instruments offering the IEEE-488 Bus interface.

New: Model 1618 Frequency Synthesizer. This 18 GHz
Frequency Synthesizer is a state-of-the-art frequency
source for the most demanding applications
requiring high stability and accuracy. Using

S-D’s unique phase lock technigues,

Model 1618 provides wideband

coverage without the use of

Output multipliers.

IEEE-488 Bus

interface is

standard.

For details,
contact
Scientific
Devices or
Systron-Donner
in Concord, CA.

PUT OUR PERFORMANCE TO THE TEST
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Highlights

Cover: Uncrating the 4300 mainframe, 109
IBM's industry-shaking replacement for the
System/370 preserves software continuity;
gains new hardware, architectural improve-
ments, a fault-tracing facility, and horse-
power per buck.

Cover is by Robert Strimban.

Europeans join auto electronics race, 94

Car makers in Europe have revved up the
effort in electronics research; engine sen-
sors, fuel-injection systems, and dashboard
features received attention at a London
conference.

Bubble trio well supported, 123

An extensive set of custom chips makes a
family of dense bubble-memory devices
easy to interface with a computer; error-
correction circuitry is optional.

Interface processor thinks twice, 144

Custom board-level processor executes two
routines simultaneously to control fast
data flow between computer and asynchro-
NouUs mass memory.

. . . and in the next issue

A new complementary-MOS microproces-
sor . . . a smart TV prototype . . . Ham-
ming-code error correction for microproces-
sSOor memory.

NOTE: Because of the withdrawal of a contributed
article on press, page numbers 134 to 141 are missing.
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Publisher’s letter

Now that deliveries of the IBM

4300 series have begun, users will
get their first opportunity to look
“under the hood” of this innovative
computer series. A detailed look at
the new machines is also available in
this issue in the three-part article
starting on page 109.

So far, most of the information
available about the series has been
long on applications but short on the
technology inside the computers,
which makes this article particularly
timely. When IBM announces any-
thing, the electronics world is quick
to take note. And in the 4300, it may
be said, the giant computer company
has once again established a position
on the leading edge of technology.

Four authors from two IBM loca-
tions describe how the system is put
together. Humberto Cordero Jr.,
manager of processor development
at the Systems Products division in
Endicott, N.Y., provides an over-
view of the 4341 hardware. Theo-
dore J. Frechette, project engineer,
and Fred T. Tanner, advisory pro-
grammer for the Systems Diagnos-
tics section of the division, describe
the unique diagnostics designed into
the 4341.

To tell the story of the basic archi-
tecture there is Hartmut R.
Schwermer from the Bdblingen De-
velopment Laboratory in Béblingen,
West Germany. This architecture is
called Extended Control Program
Support: Virtual Storage Extended,
or ECPS:VSE in IBM parlance.

Unlike the Big Three U.S. auto

makers, European car manufac-
turers have tended to depend entirely
on their semiconductor suppliers for
design work. As countries in Europe
prepare tougher exhaust emissions
and mileage requirements, the time
has come for these semiconductor
companies to perform.

Even the European Economic
Community is drawing up new
requirements, Kevin Smith, London
bureau manager, reports. His story
about European automotive elec-
tronics is on page 94.

Why not an editorial career?

Electronics has available challenging editorial positions for electronics engi-
neers with a bent for journalism. Our editors observe and write or edit articles
on the latest trends in electronic technology. Right now, we're strengthening
our coverage of the exciting consumer and industrial fields, including the
application and design of microprocessor-based systems in these areas. A
bachelor's degree and experience in both hardware and software design are
desirable. Excellent salary and benefits. Write a letter telling us about
yourself to the Managing Editor (Technical) at Electronics, 1221 Avenue of
the Americas, New York, N. Y. 10020.
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AM,FM,PHASE LOCK,
SWEEP, 30MHz,
AND MUCH MORE...

You've Wished For It All In
A Function Generator

Once you've experienced the versatility of
the new 2400 two-in-one function generator,
others just won’'t measure up to your stan-
dards. Krohn-Hite has designed two truly
independent generators in one package

to make the 30MHz Model 2400 unique.
You can use the main and auxiliary
generators individually to produce sine,
square, triangle, ramps, and pulses.

You can combine them for phase lock
outputs with phase shifting control. And
you can also produce triggered, gated,
pulse, and tone burst waveforms.

The versatile 2400 is priced at $1495.
(domestic price only). Put it to the test to-
day. Call Krohn-Hite for further information
and look up our complete product listings in
EEM and Gold Book.

W/l noHN-HITE

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

N\
»
)
ld
/
/
/

©Krohn-Hite Corp. 1979

Krohn-Hite . . . Benchmark of Value in Function Generators

SALES OFFICES: AL., Huntsville (205)534-9771; AZ., Phoenix (602)279-1531:CA., Inglewood (213)674-6850, San Jose (408)292-3220; CO0., Denver (303)773-1218; CT., Canton Center (203 693-0719; FL.,
Orlando (305)894-4401; GA., Atlanta (404)455-1206; HI., Honolulu (B08)941-1574: IL., Ghicago (312)283-0713; IN., Carmel (317)844-0114; KS., Overland Park (913)649-6996; LA., Gretna (504)367-3975; MO..
Towson (301)321-1411; MA., Wakefield (617)245-5940; M., Detroit (313;961-3042; MN., Minneapolis (612)835-4818; MO., St. Louis (314)569-1406; N.M.. Al querque (505)255-2330; N.J., Cherry Hill
(609)482-0059, Englewood (201)871-3916; N.Y., Rochester (716)473-5720, Syracuse (315)437-6666, Vestal 5607 785-9947; N.C.. Burlington (919)227-3639; OM.. Chesterland 9216 729-2222; Dayton
(513)294-2476; 0K ., Jenks (918)299-2636; OR., Ponland(503)297-2248;ﬂ.,Dallas$214)661-0400, Houston (713)688-1431; UT., Salt Lake City (801)466-8729: VA., Falls Church (703)573-8787; WA., Bellevue
(206)454-3400; WI., Milwaukee (414)545-8400; CANAOA, Montreal, Quebec (514)747-9747, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)275-2270.
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MULTIBUS
compatible data

acquisition
and control systems.

The ADAC 700 Series of data acquisition systems plug directly into
the MULTIBUS of single board computers from Intel and National. The
710 Series is the first low level analog to digital system available that
includes such unique features as the capability to withstand common
mode voltages of up to 250V while digitizing low level outputs from
bridges, thermocouples and other low leve! transducers. A software
programmable gain amplifier with optional cold junction compensation
circuit can be programmed on a channel to channel basis. The low
level analog to digital card and low level multiplexer expander card
can be supplied with either 8 or 16 differential inputs per card. Resolu-
tion is 12 bits

The 735 A/D high level analog to digital series is supplied with
16 to 64 single ended or pseudo differential inputs. It also is jumper
selectable for 8, 16, or 32 differentia! analog inputs. The inputs can be
either voltage or current loop. The 735 A/D features a 12 bit high speed
analog to digital converter with throughput rates of 35 KHz basic and
100 KHz optional. The series include bus interfacing with a software
selection of program control/program interrupt and a jumper selection
of memory mapped I/O or isolated I/O. Up to 2 channels of 12 bit digital
to analog converters can be supplied

The extensive series of MULTIBUS compatible analog 1/O boards
is further complemented by the 735 DAC Series. They are supplied
with up to 4 channels of 12 bit digital to analog converters, MULTIBUS
interfacing, 2 scope/recorder pen control circuits, 8 discrete digital
outputs with 8 high current sinks, 8 discrete digital inputs, and memory
mapped or isolated 1/O interfacing. Optionally available are third wire
sense for ground noise rejection and 4 to 20 ma current loop outputs.

Send for full technical data:

CORPORATION
70 TOWER OFFICE PARK « WOBURN, MA 01801 « 617-935-6668

6 Circle 6 on reader service card

Readers’ comments

Creating more engineers

To the Editor: 1 recently read “EE
shortage threatens growth” [Oct. 11,
p. 96] with great interest. I have, for
the last few years, been aware of this
problem and have anticipated a
decline in the electrical engineer
population across the country. The
problem seems to be acute in the
integrated-circuit industry, and be-
cause of the attractiveness of salaries
in this area it will cause shortages
across the entire country.

[t seems as though many of these
companies spend much on research
and development for long-term
growth potential but do little to en-
sure long-term growth in the supply
of engineering graduates. Some of
the problems could be circumvented
by applying some influence at the
high school level, as, obviously, qual-
ity engineers can only be in supply if
we encourage more students to enter
the profession. Colleges can only do
so much to recruit students, but
industry can describe job opportuni-
ties and starting salaries and thereby
recruit more individuals early on.

The problem will continue to
worsen because fewer high school
graduates are expected in upcoming
years. I would like to see industry
begin now to use its influence to
lessen the shortage of qualified tech-
nical people.

Thomas W. David

Electrical Engineering Department
Milwaukee School of Engineering
Milwaukee, Wis.

More about LEDs

To the Editor: Regarding “Dual
light-emitting diode synthesizes
polychromatic light” [Aug. 16,
p- 130], may I make three points?
First, the LED driver of Fig. 1 has
a low output impedance. A current
limiting resistor should be inserted
between driver output and LED.
Second, the LED driver shown in
Fig. 2 is unnecessarily complex. If
the right-hand pin of the dual LED
were connected to the output of a
voltage divider made of two 820-Q
resistors and driven by the supply
voltage, the right-hand half of the
driver circuit consisting of one sixth
of a 74C04, two 20-kQ resistors, and

Electronics /November 8, 1979




Gold keeps the Motorola 1100 Series
crystal clock oscillators on frequency longer.

In our 1100 series, the Motorola
hybrid crystal clock oscillator

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

with a tolerance of +1.0%

to 0.0025%.

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

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

m MOTOROLA INC.

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

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

Component Products

Circle 7 on reader service card



Design requirements
change, but whether you're
housing micro processor systems, ;

micro computers, PC boards, mother boards, power supplies
or plug-in modules, Horizon is the only cabinet you'll ever need.

All exterior panels of its sturdy extruded frame slide out for
full interior access. Options include: snap-in guides for perfect
component alignment; an accessory chassis that mounts
vertically or horizontally and adjustable mounting rails, con-
nector rails and horizontal frame members.

For more information on Horizon, the cabinet that lets you
create the electronic package to fit your design requirements,
send for our 4-page brochure. Write: Bud Industries, Inc.,
4605 East 355th Street, Willoughby, Ohio 44094, or Bud West,

Inc., 3838 North 36th
Avenue, Phoenix,
Avrizona 85019.

P First...of all.

In Cleveland: 216/946-3200 In Phoenix: 602/269-3151
Circle 8 on reader service card

Readers’ comments

1979 Electronics
Buyers'Guide

The only book of |'ts kindinthe [ cionic Buyers Guide
field. If you haven't gotiit, | 1221 Ave. of the Americas
you're not in the market. | Mew York, N.v. 10020
Yes, please send me _______copy({ies) of 1979 EBG.
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H anada. 0

To insure prompt dellYGI'V | O I've enclosed $52 per copy for delivery elsewhere
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. Street
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two transistors could be omitted, as

well as the current-limiting 1-kQ
resistor.

Similarly, the circuit of Fig. 1

could be adapted for a single supply.

Martin Brendle

Tiibingen, West Germany

Circuit ambiguities

To the Editor: P. V. Ananda Mohan,
in his Designer’s Casebook article
“Tunable equalizers set amplitude
and delay” [Oct. 11, p. 126], shows
a simple circuit with two or three
operational amplifiers to achieve
variable envelope delay or delay and
amplitude equalization. But his ref-
erence to “roll-off” in an all-pass
network is confusing. We assume he
means the shape of the delay versus
frequency characteristic.

The transfer function shown
would be an all-pass function only if
the constant term in the numerator
and the denominator were the same,
but the equation shows an w term in
the numerator and an wo term in the
denominator; wo is defined in terms
of circuit components, but not w.

In the formula for phase shift, in
which the constant t is not defined,
we might assume that w is the
frequency variable contained in the s
terms, but the following sentence, as
well as the formula in the last para-
graph, seems to imply it is a network
constant. It would help to clarify
these ambiguities.

David C. Bidwell
Boonton, N. J.
® The roll-off as defined by the author
refers to the change in e with Q for a
given en.. Also, the last term in the
numerator of the first equation should
be wy?, not w?. The term w is indeed an
independent variable. Finally, the for-
mula in the last paragraph should indi-
cate that the null frequency of the filter
is wp = wo/ (I —K?)".—ED.

Correction

In “‘Telephone tester detects line distor-
tion” [Sept. 27, p. 15], the input leads
of the optically isolated circuit should
be connected across the phone line, not
to the same side of the line as shown.
Also, capacitor C, has a value of 0.47
microfarad.
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48-Channel Model LAM 4859 Intelligent

Logic Analyzer from Dolch.

)

=i

¢ THIFF Ceotngpe  CLXs#28MS

s

-
L cmace -

built around the new 16-bit
microprocessors. It has 6
independent 8-channel inputs

Introducing . ..
the world's first 48-channel
logic analyzer.

Kontron offers you the complete
line of Dolch logic analyzers

ranging from 16 channels to 48.
The new 48-channel LAM 4850

was designed to debug systems * 1024 bits recording and
reference memory per channel

for sequential and parallel
recording. Our standard
features include

* 5 ns glitch latch capability

which can be organized 7 ways

* Sampling rates — DC to 50 MHz

* 3-level simultaneous synch/
asynch clocking

* 4-level seguential triggering

Write or call

Kontron Electronic Inc,

700 South Claremont Street,
San Mateo, California 94402

FOR DATA ON KONTRON* MULTIMETERS, COUNTERS, PROM PROGRAMMERS
AND PRINTERS, CALL (800) 227-6845. IN CALIFORNIA CALL (415) 348-7291.
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ACUSHNET’'S

Your BestShot
.. . for Any Specialty Need.

For many applications, metallized paper
capacitors are still the answer. They have
proven reliability for pulse applications and
excellent self-healing properties. You can
depend on them

And Acushnet has them. Because we
specialize in specialty capacitors. We
manutacture films in all popular dielectrics,
micas, and aluminum electrolytics. Our
experienced application team is always
available, designing specialized capacitors to
solve unique problems.

For years we're the capacitor company that's
been growing quietly. The OEM's we service are
steady customers because we offer the
successful combination of excellent,
dependable products and hard-working people
concerned about our customers’ needs

Next time you need paper caps or any others
...contactus.

Better yet, plan ahead for your specialized
needs. Write for our new catalog today.

‘ ACUSHNET CAPACITOR CO., INC.

AcuanET 720 BELLEVILLE AVE. « NEW BEDFORD, MA 02741/ (617) 999-3291
- At Acushnet, We're Accustomed to Soiving Capacitor Problems ‘

Circle 12 onreader service card

Looking for Paper Caps? Y

ASCII encoded keyboards
as low as $42

The RCA VP-601 keyboard has a 58 key typewriter format for
atphanumeric entry. The VP-611 ($10 additional”) offers the same type-
writer format plus an additional 16 key calculator type keypad.

Both keyboards feature modern flexible membrane key switches with
contact life rated at greater than 5 million operations, plus two key
rollover circuitry.

A finger positioning overlay combined with light positive activation key
pressure gives good operator “feel”, and an on-board tone generator
gives aural key press feedback.

The unitized keyboard surface is spillproof and dustproof. This plus
the high noise immunity of CMOS circuitry makes the VP-601 and VP-611
particularly suited for use in hostile environments.

The keyboards operate from a single 5 volt, DC power supply, and
the buffered output is TTL compatible. For more information contact

RCA VIP Marketing, New Holland Avenue, “c "

Lancaster, PA. Telephone (717) 291-5848.
*OEM price.

12 Circle 28 on reader service card

News update

B The highest direct-frequency
measurement ever made on an elec-
tromagnetic wave has been recorded
by Donald A. Jennings, Kenneth M.
Evenson, and F. Russell Petersen of
the National Bureau of Standards
and Kenneth M. Baird and Gary
Haines of Canada’s National Re-
search Council.

Their feat, accomplished with a
cesium-beam frequency standard
and a chain of microwave and laser
oscillators, is important because
measurements based on frequency
can be up to 1,000 times more accu-
rate than wavelength checks. They
measured 520 terahertz (52X10"
hertz), which is in the visible region
of the spectrum and is 50,000 times
higher than the frequency of the
cesium-beam oscillator at present
used as the microwave frequency
standard.

The 520-THz measurement needs
a chain of 14 lasers and six klystrons
(microwave tubes) to determine the
frequency of a neon laser near 260
THz. When this is done, a helium-
neon laser from Canada’s research
council and a frequency-doubling
crystal is used to make the 520-THz
measurement.

Mixing known, unknown. The sys-
tem works by producing beat fre-
quencies. At each step in the chain,
a laser or microwave oscillator gener-
ates a known frequency that is mixed
with a higher, unknown frequency to
produce a beat frequency. That
frequency is equal to the difference
between the known and the unknown
frequencies and is low enough to be
measured with conventional instru-
ments. Addition of the beat to the
known frequency yields the unknown
value, which then becomes the basis
for the next step in the chain that is
needed to produce the highly accu-
rate measurement.

The next project, the researchers
say, is to do the whole thing all over
again with the best possible accura-
cy. Only feasibility has been of
concern up to now. The lasers will be
stabilized to allow the 520-THz
measurements to be made with the
same accuracy as the cesium fre-
quency standard itself (1 part in
10'3). -Harvey J. Hindin
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‘ Now Gould offers a range of digital
storage oscilloscopes that offer a world of
advantages over conventional tube storage
technology, beginning with being able to
capture transient of “one-time” events and
store them indefinitely
for display or hardcopy
printout. This makes
them ideal for electronic,
electromechanical, edu-
cational, and biophysical
applications.

Both the OS4000
and the new 0S4100
combine the capabilities
of semi-conductor mem-
ory with a bright, stable,
flicker-free display. This technique allows
analysis of signal build-up and decay
characteristics through pre- and post-
trigger viewing. Expansion of the display
after storage permits detailed study of
specific areas of the trace.

The new model —0S4100—also offers

Extend r
sioragy:u
capabilities
beyond the
conventional.

you stored X-Y displays, channel sum or
difference and a maximum of 100 V percm
sensitivity with noise suppression. A unique
trigger window circuit assures capture of
transients of unknown polarity.

Other outstanding
features include auto-
matic operation, dispiay
of stored and real time
traces simuitaneously
and hard copy memory
output in digital or ana-
logform.And IEEE488is
available for compatible
interfacing.

And, remember
that Gould scopes are
backed by atwo-year warranty of partsand
labor, exclusive of fuses, minor maintenance
and calibration. For further information, con-
tact Gould Inc., Instruments Division, 3631
(Z%E;k)lgesa é:\;gi, E?{Eeveclsag%d, Ohio 44114. Or Cali

4 Xt~ ’
== GOULD

for a demonstration.
An Electricsl/Electronics Company
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Actual Size

LOW GOST
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 pA 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 paper or card edge detection, motor
speed controls, EOT/BOT sensing,
and proximity detection.

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

Detailed technical information on
the OFB 708 and OPB 709 reflective
object sensors and other TRW Optron
optoelectronic products ... chips,
discrete components, optically
coupled isolators, and interrupter as-
semblies . .. is available from your
nearest TRW Optron sales represen-
tative or the factary direct.

TRW/ orrron

A DIVISION OF TRWINC.

1201 Tappan Circle
Carrollton, Texas 75006, usA
TWX-910-860-5958
214/242-6571
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Ullrich builds his dream house
for International Harvester

Most electronics engineers only
dream about being paid to develop
state-of-the-art applications in which
price is no object. But for John F.
Ullrich, recently named vice presi-
dent for science and technology at
International Harvester Co., the
dream has come true and it is only
part of the deal.

Ullrich, formerly Ford Motor
Co.’s executive engineer for power-
train electronic engineering, is not
only going to do that but is also now
building, basically from scratch, a
large technology development center
in suburban Chicago for IH, a
company with 1978 sales of $4.8
billion. It is in a headlong rush to
adopt new technology to increase
sales by improving its line of trac-
tors, trucks, and other heavy-duty
construction and farm vehicles. And
when each tractor has a price tag of
$45,000 and up, another $1,000 for
electronic controls is insignificant.

IH and its competitors are trying
to incorporate microprocessor tech-
nology to improve driver monitoring
and control of engines and attach-
ments such as combines [Electronics,
Jan. 4, p. 46]. However, notes
Ullrich, “to date, the application of
electronics at IH has been minimal.”

But that will soon change, he says.
The new tech center, which will
house several hundred people within
the next few years, will be responsi-
ble for applying electronic, chemical,
hydraulic, and metallurgic technolo-
gies to its vehicles and is expected to
develop subsystems to be sold to
other companies. New applications
of electronic technology, though, are
expected to have the biggest short-
term impact, says the 39-year-old
Ullrich, who has several degrees,
including a doctorate in nuclear
engineering from the University of
Michigan.

For example, Ullrich plans elec-
tronic dashboard monitoring systems
for ‘“across-the-board” applications
in a variety of different trucks and
other vehicles. An alphanumeric dis-
play may be a cost-effective substi-

Starting from scratch. John Ullrich has
gone to IH to build a new technology center.

tute for discrete dials and gages on
the instrument panel, he says, in an
approach similar to that taken by
Ford in its Lincoln Continentals.

In addition, cost-conscious long-
haul truck drivers could save 50% of
their fuel bills if an electronic
module were available to sense and
display the optimum moment for
switching gears, Ullrich notes. But
crucial to the development of such
systems are better sensors and actua-
tors, he adds.

Kravitz keeps Dionics on top
by thinking small and fast

Take a 60-employee semiconductor
company whose plant includes just
10,000 square feet and make it the
top supplier in its market segment.
That’s what president Bernard Krav-
itz has done with Dionics Inc., a
Westbury, N.Y., manufacturer of
high-voltage driver integrated cir-
cuits and hybrid-circuit chips.
Kravitz, a modest 46-year-old
with a master’s degree in metallurgi-
cal engineering, attributes his com-
pany’s success to the good fortune of
being in the right place at the right
time. Still, someone had to have the
foresight to blend talent and innova-
tive thinking into a leadership posi-
tion. In fact, Dionics has had to
make good twice—when it was
started in 1969 with $400,000 put up
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LSI11/2° LSI1N23°
COMPONENT PRODUCTS

WHY IS5 FIRST COMPUTER YOUR BEST SOURCE FOR
DEC'S LSI-11/2 AND LSI-11/23 MICROCOMPUTER
PRODUCTS?

FIRST COMPUTER IS THE WORLD'S LARGEST
SPECIALIZED DISTRIDUTOR FOR LSI-11 AND 1SI1-23
MICROCOMPUTER PRODUCTS.

No —We don't sell capacitors or resistors! We only
sell products manufacrured by Digital Equipment

- Corporation and other leading manufacturers which
enhance the L5I-11/2 and LSI-11/23 Microcomputer
Products.

FIRST COMPUTER SAVES YOU VALUADLE DOLLARS!
Because of our volume purchasing power we can
acquire the products at the lowest possible cost.
These savings enable us to offer the best price avail-
able anywhere. Before you buy, investigate cur price
and save dollars.

FIRST COMPUTER SAVES YOU VALUABDLE TIME!
Because of our large inventory we can provide you
with off-the-shelf delivery on the complete line of
Digiral Equipment Corporation’s factory fresh Micro-
computer Products. We are just a phone call away, or
if you prefer you can TWX us your order. With pre-
approved credit we can ship anywhere in the United
States or Canada within 24 hours.

™

"“Teademcrk First Computer Corporation

FREE TECHNICAL AND APPLICATION ASSISTANCE.
Because we specialize in LSI-11/2 and LSI-11/23s we
con provide you with rechnical assistance o help you
derermine the producrs which best meet your appli-
cation requirements. We urilize these products every-
day in our own Commercial, Laboratory, Array Pro-
cesscr, and Image Processing Systems. Our applica-
fion experience can help you avoid costly mistakes.
FULL MANUFACTURER’'S WARRANTY.

When you purchase your LSI-11/2 and LSI-11/23
products from FIRST COMPUTER you receive the full
manufacturer’s Return ro Facrory warranty. All war-
ranty claims will be handled by First Computer with
courtesy & disparch. FIRST COMPUTER srands behind
each of the producrs we sell.

WE ARE A RECOGNIZED LEADER IN THE DISTRIDUTION
OF LSI-11/2 AND LSI-11/23 PRODUCTS.

No wonder so many people are turning to FIRST
COMPUTER o provide them with their Microcomputer
requirements. You owe it to yourself to investigate
what FIRST COMPUTER can do for you! We stand
ready to serve you. You can bank on us.

Circle 15 on reader service card

TWX NUMBER 910-651-1916

computer corporation

corporaie square.’ 825 north cass avenue / westmont, illinois 60559 (312) 920050

Registered rrademark of Digiral Equipment Corporation C2



T ke =* GOULD

“ An Electrical/Electronics Company
“1‘ 4600 Old Tronsides Drive. Santa Clara. CA 93030
w For a Glitehfixer catalog. call Bob Lorentzen

nﬂ At (408) Y88-6800
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AN AD-MU
MAGNETIC SHIELD
IN A GLASS
BOTTLE???

ARG
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Yes, Ad-Vance is often asked to do the tough and/or unusual in
magnetic shielding. But no one has asked us to put a shield in a bottle
—yet!

Bring your magnetic shielding problems to Ad-Vance's Problem Solv-
ing Magnetic Shielding Specialists. Find out why customers say their
shielding problems end at Ad-Vance.
Ask for NEW 48-PAGE Time-Saving Reference Data/Cat- lﬁ
alog on Magnetic Shielding Techniques & Problem Solving. g

AD-VANCE MAGNETICS, INC.

625 MONROE ST.,, ROCHESTER, IND. 46975

(219) 223-3158 TWX 810 290 0294
The Magnetic Shielding Specijalists

16 Circle 30 on reader service card

Right combination. Bernard Kravitz has
parlayed skill and know-how into top spot.

by a group including Kravitz and
operations vice president Sherman
Gross, and again after the 1975
economic slump.

“We're not doing something that
cannot be done by others.” insists
Kravitz. “1C manufacturers could
easily compete with us if they
wanted to, but they usually look for
large mass markets to get into.”
However, he says, “a small manu-
facturer like us has some advantages
over larger firms. We can respond to
customer demands faster. Customers
don't even mind that we are a small,
sole-source manufacturer—after all,
we’ve been around for a number of
vears and have a good reputation.”

All that is fine and necessary, but
the bottom line is technology—and
that’s where Dionics shines. Of key
importance is the company’s ability
to supply dielectrically isolated high-
voltage ICs in a hurry. And, as Krav-
itz points out, it takes more than just
expertise in dielectric isolation to be
in the high-voltage IC business: “One
also has to know how to make high-
voltage components within the di-
electrically isolated chips, and for
that fabrication task we have a
number of patents.”

Also, a small company like Dion-
ics—it will do close to $3 million in
business this year —must sometimes
live by its wits. In one case, it was
unable to supply enough drivers for
one customer. So it studied the prod-
uct’s applications and found that the
driver was underutilized. The solu-
tion: halve the driver chip’s area and
thereby double production capacity.
It’s that kind of thinking that keeps
Dionics small but big. O
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Why pay 8IC
for a Hall effect sensor
when vou can get one

or $2.21

[t all depends on your application.

For 81¢7 you can get a solid state Hall effect sensor
from the people who invented it. Us.

And that may be all you need.

But, if your application requires precision, our fully
engineered $2.21* position sensor may be a better deal.

The Hall effect sensor and magnet are matched
and adjusted to get operate and release points that are
specified to tight tolerances.

All this can add up to a lot if you start out with
the wrong sensor.

When you come to MICRO SWITCH, you’re dealing
with people who have made over 100 million Hall effect
sensors. SO you get experts to help fit each sensor to your
application. And you always get the right sensor for the job.

* Which means a $2.21 sensor can turn

out to be a lot better deal than one
that costs &81¢.

For details, and the loca- e ‘
tion of our sales offices and .
distributors around the world, = ™ ol ‘
write MICRO SWITCH, The Sensor ..&° % . -

4/ 8SS

Consultants. Freeport, Illinois e
61032. Or call 815/235-6600. .

MICRO SWITCH

a Honeywell Division

*One thousand piece pricing for 7SS and XL Series devices, respectively. Circle 17 for dat
ircle or data



“Engineers find

computer systems powerful

designing products.”

Why?

Computation Power.Today’s
Hewlett-Packard desktop sys-
tems put big computer power
under your personal control.
You solve problems with up to
449K bytes of user-addressable
read/write memory, all available
for your programs and data.
Built-in operating systems in-
corporate HP Enhanced BASIC,
a powerful super-set of ANSI
Standard BASIC. Coupled with
optional assembly language, HP
Enhanced BASIC gives you
optimum performance for time-
critical operations. Extensive
libraries of HP software help tum
weeks of setup and develop-
ment time into days.

Powerfully Integrated. Each
system is a functionally inte-
grated work station, from the
keyboard and CRT display to the
built-in processors and quiet
printer. It provides everything
you need to manipulate data,
check interim results, perform side
computations, explore varia-
tions and produce alphanumeric
and graphic hard copies of your
solutions.

Systems Capability. Your sys-
tem can be augmented with a
broad range of HP peripherals or
front-end measurement instru-
ments. Interconnection is as easy
as selecting interfacing cards
and cables from one of four pro-

tocols available: HP-IB, Bit-
Parallel, BCD or RS-232-C.
Desktop computers incorporate
direct memory access (to ac-
celerate capture of real-time ‘
data from high speed devices) §
and vectored priority interrupt.
One model utilizes dual /
processors for overlapped
computation and I/O.

Friendly. Together with
the power to handle
complex computational
problems, today’s systems retain
the reliability and ease of use
that have always characterized
HP desktop computers.




today’s desktop
tools for

Visual Solutions
Through Graphics.

Digital Simulation

Structural Analysis

Graphic systems powered
by HP desktop computers give
you a wide variety of appli-
cation possibilities. With
graphics options, plotted
data becomes visible practi-
cally as fast as it is generated.
Whether it's CRT graphics
or hard copy from the printer
or plotter, you work with
advanced graphics software
and unified commands
through HP Graphics
Language.

Expand Your System.

HP Desktop Computers
have become the center of a
growing family of input,
output and storage peri-
pherals. You can tailor a sys-
tem to suit your needs by
choosing HP printers, plot-
ters, paper tape punches and
readers, card readers, digi-
tizers, flexible and hard disc

drives. Choose fast, quiet thermal printers
or multi-copy impact printing and disc
capabilities ranging from 500K byte flexible
to 120M byte hard discs.

A Choice.

We build a broad range of desktop
computers, with one just right for your
computational applications. System 45B
provides advanced graphics (including 3D),
449K byte read/write memory capacity
and big system peripherals. System 35
offers a low cost 250K byte read/write
memory capability with optional assembly
language programming and powerful
interfacing characteristics for automatic
measurement and analysis.

A Growth Path.

HP can meet ex-
panding needs with
data communication
links from
desktop com-
puters to :
HP 1000 com- ;
puters. For
multi-user, multi-
tasking applica-
tions, HP 1000
computers offer
a wide selection
of compatible RTE
operating systems with optional data base
management, factory data collection and
up to 64 user terminals.

For more information. Call
1-800-821-3777, extension 119, toll-free
day or night (Alaska and Hawaii included).
In Missouri, call 1-800-892-7655, exten-
sion 119. Or, call your nearest HP office
for a demonstration.

409/09E

HEWLETT (h

 PACKARD

3404 E. Harmony Road, Font Coliins, Colorado 80525

For assistance call the HP regional office nearest you Eastern 301/258-2000,
Westem 213/877-1282. Miowest 312/255-9800. Southem 404/955-1500, Canachan 416/678-9430.
Ask the operator tor Techmical Computer sales.
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Early this ye g
Mr. Tom Armstron]
of ITT Electro-Optic s
Products Divisio s
approved the 3,000tr
mile of optical fiber
for shipment.

W ———————
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Its one aspect of IT T's total

optical fiber communications

systems capability

As our Quality Control Engineer,
Mr. Armstrong is responsible for
checking the quality of not only
our fiber and cable, but of every
optical component we make. Like
so many before it, that milestone
3,000th mile went into the com-
pletion of another of the numerous
complete systems built by ITT. To
meet our standards, it had been
proof tested over its entire length at
100,000 psi or greater to ensure
high strength for ease of handling
and assured long term durability.
For some time now, ITT has
been able to supply design and ap-
plication engineers with every fiber
optic component their work re-
quires. For two good reasons: First,
we've had the lead time—our in-
volvement with fiber optics com-
munications goes back to 1964,

when ITTs Dr. Charles Kao first

Electronics / November 8, 1979

established their theoretical feasi-
bility Secondly, ITT recognized
early that fiber optics represented a
revolution in communications, and
committed its resources to imple-
menting it.

If you need star, tee, di-
rectional or bidirectional couplers,
light sources and detector pack-
ages, electro-optical transmitter or
receiver modules, connectors, or
connector and splice installation
equipment, we have them ready
for you. And, if you want assis-

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019

tance with a complete
telecommunications system,
or new computer, industrial,
or military application,
write to our Director
of Marketing on your
letterhead.

Imagine what we can
do together.




Mostek’s MID Series.

16 new boards.

<\\> Since its introduction, Mostek’s MD Series
of Z80-based, 4.5"x 6.5"” microcomputer
boards has received overwhelming acceptance.
Engineers have found both MDX functional
modules and MD single-board computers offer
maximum versatility at minimum cost. And
our 16 new boards will open the door to even
more microcomputer applications.

Mostek MD Series
MDX-CPU1 Z80 CPU with 2 PROM sockets and 4 timers
MDX-DRAM 8 8K Dynamic RAM
MDX-DRAM 16 16K Dynamic RAM
MDX-DRAM 32 32K Dynamic RAM

MDX-EPROM/UART  Combination EPROM/UART

MDX-DEBUG EPROM/UART with 10K ROM-based software
MDX-PIO 32 bit programmable paraliet I/O

MDX-SIO 2 channel programmable serial I/O

MDX-SST* Hardware single step -

MDX-FLP* Floppy disk controller

MDX-MATH* High speed floating point math

MDX-A/D 8* 8BitAID -

MDX-D/A 8* 8BitD/A

MDX-A/D 10* 10 Bit A/D Converter

MDX-A/D 12* 12 Bit A/D Converter B
MDX-D/A 12* _12BitD/AConverter -
MDX-UMC* Universal Memory Card

MDX-SRAM 4* 4K Static RAM -
MDX-SRAM8* 8K Static RAM -
MDX-SRAM 16* 16K StaticRAM B
MDX-EPROM-4*  EPROM Module -

MDX-CPU 2* ~ NewZ80CPUBoad

MDX-SC/D* System Controller and Diagnostic Board
MDX-INT* ~Interrupt Expander and Timer Board -
MD-SBC1 280, 8K PROM, 2K RAM, 401/0 lines

MD DOS* Dual Floppy Disk Operating System Software
MITE-80* Muttiple Independent Tasking Executive Software

* New

STD-Z80 BUS Flexibility

All our MDX cards are STD-Z80 BUS com-
patible. Just match the proper MDX modules
to your design. Choose either 2.5MHz or
4MHz versions. Modify your system at any
time by simply adding, exchanging or delet-
ing MDX cards.

This allows you to buy only what you need,
reduce hardware development time, and
quickly respond to changing product defini-
tion and market conditions.

And with more and more manufacturers
multi-sourcing the STD-Z80 BUS, you're
assured of a long-lived industry standard.

Mostek’s MD Series has the extensive
support of our powerful Matrix Development
System, plus a wide range of software and
accessories for quickly developing and proto-
typing your system.

Distributor Availability

The best way to evaluate the MD Series is
to call your local Mostek distributor and ask
about the MDX-PROTO kit. This powerful
evaluation kit is available now for only $1095.

For the complete MD Series update, see
your local Mostek distributor. Or call or write
Mostek, 1215 West Crosby Road, Carrollton,
Texas 75006; phone (214) 242-0444. In
Europe, contact Mostek Brussels, phone

660.69.24. M (o
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Editorial

Polishing the engineer’s image . . .

The decision of the Institute of Electrical
and Electronic Engineers to put some real
muscle, and money, behind an effort to
improve the image of the engineer could
prove a good thing (see p. 92). The effort to
educate the public, as well as Congress, as
to what technology and the engineer both
can and cannot do is welcome.

The decision to go to professional public
relations people is to be applauded, too.
Volunteer and part-time public relations
staffs, though well-intentioned, would be
hard put to get the job done.

If there is a word of caution to be said to

. and paying for his research

“Products are the end result of technology,
and are not technology in themselves.”” That’s
a good perspective, and it comes from J. Fred
Bucy, president of Texas Instruments Inc.,
one of the United States’ canniest executives.

Unfortunately, Bucy’s point must be less
appreciated outside TI. According to some
industry observers, the U. S. is underfunding
research and development and by so doing
risks a technology gap—and therefore a
product and an eventual trade gap.

To their credit, many industry executives
recognize that more money should be spent
on R&D to boost technology, efficiency, and
productivity. So do key academics and many
Government officials. But there are obstacles.

First are those peculiar to Washington.
The best intentions of the Federal agencies
are often foiled by the paralytic influences
of single-issue politics, punitive tax laws, the
gamesmanship of legislators like Sen. William
Proxmire, and national priorities that favor
exporting technology (which many in industry
feel simply fosters stronger overseas
competition) while putting research funding
near the bottom of the list.

And the impossibility of obtaining patents
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the institute, it is to remember that it is the
engineer, and the role the engineer plays as

a contributor to society’s good, that is
important here. Neither the IEEE as such nor
any of the individuals who lead it is important
in this context. And the public relations
program should not in any way be viewed as
a substitute for continuing efforts in professional
activities to improve the IEEE members’
working conditions and benefits. Creating a
true image of what technology and the
engineer do to contribute to the well-being

of the nation should be uppermost in the
minds of those in charge of the new program.

for Government research irritates both
academic researchers, who would like some
return from their research, and universities,
which would like to supplement shrinking
endowment and tuition income.

So Government, industry, and academe
share a problem. But they are beginning to
recognize it and talk about it. In Seattle last
month the Association of Graduate Schools
held its annual meeting with the theme of
industry, academe, and governmental
partnership. Unfortunately, Government and
industry types were outnumbered four to one
by academics, so the possibilities for problem
solving were limited.

And at the Massachusetts Institute of
Technology last month, a symposium on
technology, innovation, and industrial
development drew a broader audience. Again,
though, there was some feeling of like talking
to like within each group and sniping between
the three groups rather than a bridging of
their gaps in understanding.

But these conferences are good first steps,
even if they are shorter steps than some might
wish. What is needed now is more pressure
from industry for increased Federal spending.
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Fairchild's Sentry VIl is the most
advanced general-purpose LSl test
system available any-
where. There are
more of them

used in =\

device o
develop-

ment labs
today than

any other test
system. And most
important, virtually
every LS| device de-
signed over the past
four years has been
developed on one.
THE STUFF STANDARDS

ARE MADE OF.

Sentry VIl has truly become the
industry standard. And for some
pretty good reasons.

It's at home anywhere. Whether
handling complex engineering char-
acterization, keeping a close check
on production standards at the manu-
facturer, or scrutinizing incoming com-
ponents at the end user.

Its flexibility in testing a broad
range of device types and tech-
nologies is unmatched. Sentry VI
routinely handles microprocessors,

~

SENTRY VILI.
IFIT WEREN’T SOFAR AHEAD,
LSI WOULD BE
A LOT FARTHER BEHIND.

peripheral chips, bit slices, RAMs,
ROMs, shift registers, UARTs and

digital hybrids in technologies such

as NMOS, PMOS, CMOS,
HMOS, XMOS, SOS, ECL, DTL,

"y

= TlLand L

In addition, Sentry’s
exclusive
modular
architecture
allows you
to choose
» froma
variety of high-
performance options to suit your
needs. One module gives you real-
time data logging and analysis.
Another enhances the timing capa-

bility of the system. There'sa module |

that expands the system’s analog
capability. And another that lets you
perform subnanosecond time mea-
surements with a resolution of ten
picoseconds. Add to all this the IEEE
bus for external instrumentation and
you've got the most versatile LS| test
system you can find anywhere.
LOTS OF EXTRA BENEFITS.
When you buy a Sentry VII, you

| geta lot more than just hardware.

Like program compatibility within the
Sentry family. Most Sentry software

| Se—— =
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",'
» .

ettt e

developed over the past 10 years will

run on a Sentry VII. That helps protect |

your software investment and allows

( you to draw from a vast number of
programs for just about any LS|
device ever made.

| You also get a product with prov-
en reliability and the best uptime
record in the industry. Not to mention
service, training and applications
support unsurpassed by any other

| test system manufacturer.

But don't take our word for it.

| Just ask anyone who uses a Sentry

| VII. If it weren't so far ahead, they

| might not be, either.

For more information, give us a
call at (408) 998-0123. Or wtite
Fairchild Test Systems Group,
| Fairchild Camera and Instrument
| Corporation, 1725 Technology Drive,
| San Jose, California 95110.

{ TWX: 910-338-0558.

| [ e
FAIRCHIL.D
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i TEST SYSTEMS GROUP
The first family
- of ATE.

|
|
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miniaturization
& pg =
KEY SWITCH

for digital
electronic cqntml

Travel: 0.8-

e Single pole, single throw, normaily open
key switch,

® Minimum center spacing of 12.7 mm’s,

e Buttons (round or square) in black,
yellow, white, green, red, blue, grey, ivory.

e Positive tactile feel with audible feedback.

e 1000 piece price: 27¢ each.

Fast service on samples, specs and other

price quotations from ITT Schadow Inc.

8081 Wallace Road, Eden Prairie, MN 55344
612/944-1820 « TWX 910-576-2469

“Your personal
switch designers”

ITT Schadow
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Meetings

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

Intelec *79—Second International
Telecommunications Energy Confer-
ence, IEEE, Sheraton Park Hotel,
Washington, D. C., Nov. 26-29.

National Telecommunications Con-
ference, IEEE, Shoreham-Americana
Hotel, Washington, D.C., Nov.
27-29.

Sixth Data Communications Sympo-
sium, Association for Computing
Machinery et al., Pacific Grove,
Calif., Nov. 27-29.

Measurement Science Conference,
IEEE et al., California Polytechnic
State University, San Luis Obispo,
Calif., Nov. 30-Dec. 1.

High Temperature Electronics and
Instrumentation Seminar, IEEE et al.,
Marriott at the Astrodome, Hous-
ton, Texas, Dec. 3—4.

International Electron Devices Meet-
ing, IEEE, Washington Hilton Hotel,
Washington, D. C., Dec. 3-5.

Future Shock—Computers in the
1980s, American Institute of Aero-
nautics and Astronautics (Box
91295, Dept. Comp80, Los Angeles
Calif. 90009) et al., Ramada Inn—
Rosslyn, Washington, D.C., Dec.
3-5.

VHSIC—A New Era in Electronics,
American Institute of Aeronautics
and Astronautics (Box 91295, Dept.
VHSIC, Los Angeles, Calif. 90009),
Washington, D.C., Dec. 6-7, and
Boston, Jan. 21-22.

First Electronic Component and
Telecommunications Apparatus In-
dustry, Ente Fiera—Mostra di Com-
ponenti Elettronici (Viale degli Scal-
igeri—C.P. 805, 36100 Vicenza, Ita-
ly), Vicenza Fairgrounds, Dec. 8-10.

Second International Symposium on

Mini- and Microcomputers in Con-
trol, International Society for Mini-
and Microcomputers (P. O. Box 248,
Anaheim, Calif.), Galt Ocean Mile
Hotel, Fort Lauderdale, Fla., Dec.
10-11.

Distributed Data Processing, Data
Communications and Networks, and
Minicomputers Conference, Ameri-
can Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Jack Tar Hotel, San
Francisco, Dec. 10~-12.

Computer Networking Symposium,
IEEE Computer Society (Box 639,
Silver Spring, Md. 20901) et al,
National Bureau of Standards, Gai-
thersburg, Md., Dec. 12.

Conference on Decision and Control,
IEEE, Galt Ocean Mile Hotel, Fort
Lauderdale, Fla., Dec. 12-14.

Winter Consumer Electronics Show,
El1A, Convention Center, Hilton and
Jockey Club Hotels, Las Vegas,
Nev., Jan. 5-8.

Second Design and Finishing of
Printed Wiring and Hybrid Circuits
Symposium, American Electroplat-
ers’ Society (Winter Park, Fla.), San
Francisco, Hilton, Jan. 15-17.

Advanced Semiconductor Equipment
Exposition, Associated Ad-Ventures
Inc. (Suite V, 4546 El Camino Real,
Los Altos, Calif. 94022), Convention
Center, San Jose, Calif., Jan 22-24.

Short courses.

Structured Analysis, Design, and
Testing of Computer Systems, Dec.
10-14, George Washington Univer-
sity, Washington, D. C. Write to the
Director, Continuing Education Pro-
gram, George Washington Universi-
ty, Washington, D. C. 20052.

Programming in Pascal, Mondays
and Wednesdays, Dec. 3-19, and
Tuesdays and Thursdays, April
8-24, 1980, Toronto. Write to
Human Computing Resources
Corp., 10 St. Mary St., Suite 401,
Toronto, Canada M4Y 1P9.
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Signetics ROM Service.

Our new ROMGUIDE is
just one way we help.

The time to save on ROMs is before you
commit, not after. That’s why we've prepared
an information-packed
ROMGUIDE that includes
a complete ROM designer’s
checklist.

The ROMGUIDE can
help you move from proto-
type to production, quick-
ly and easily. Because it ."
offers specific design tips
for cutting development '
and system costs.

It’s easy to get what you
need in a ROM when
you're backed by Signet-
ics. Because we know
there’s more to a good
ROM supplier than what
goes on the chip. You need
fast and accurate ROM
code verification. With
responsive delivery.

If you upgrade to a higher density later on,
our generic pinout ROM family is ideal.
From 8K to 64K, our ROMs are pin-compat-
ible with each other.

Electronics/November 8, 1979

through production.

ROMGUIDE
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So when you go to your next generation
system, it’s not a complete redesign. It’s a
simple plug replacement.

Get the ROMGUIDE
for the full story. With it,
we’ll send our 24-page bro-
chure, Designing with
Signetics’ MOS ROM
Family. Together, these
booklets make one of the
best ROM idea kits you'll

9 find.

Call the ROMLINE
today at (408) 746-1756. Or
contact your nearby Sig-
netics sales office or dis-
tributor. We're waiting to
show you how special a
ROM supplier can be.

Silnotics

a subsidiary of U.S. Philips Corporation

Signetics Corporation

811 East Arques Avenue
P.O. Box 409

Sunnyvale, California 94086
Telephone 408/739-7700

To: Signetics Publication Services, 811 East Arques Ave.

P.O. Box 409, Sunnyvele, CA 94086 s
Please send me your complete ROM idea kit. I'm
particularly interested in:

] 8K 016K 132K [1 64K [J128K
in the following quantity.

Name Title

Company Division

Address MS

City State Zip

[J I need help now, please have an MOS Memory specialist
phone me immediately at: ()
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Multiple Choice Memory

Intel’s new modular Series 90 system
with BXP bus lets OEMs build to suit.

Choose your capacity. Choose
your memory technology. Choose
your speed. Now you can choose
from a wide range of performance
features that precisely match your
product requirements—all with
a single memory system.

Intel’s Series 90 gives designers
a ready-made family of memory
modules and intelligent control-
lers that dramatically simplify and
speed-up OEM memory design.
Better yet, Series 90 eliminates the
cost of designing new memory
interface and control circuits for
each new system and each new
performance or density upgrade.

New bus standard for
memory systems

The key to Series 90's design
flexibility is our BXP bus. It’s the
first bus standard made exclusively
for memory systems, and it’s
designed to make interfacing easy.
Connect your system directly to
the BXP bus or use our standard
control interface.

Intel’s BXP architecture lets
you build to today’s customer
needs with flexibility for the
future. The BXP bus will accom-
modate vastly increased capacity,
including tomorrow’s higher
density memory technologies as
they arrive. And you won’t have
to redesign even then. Intel’s
BXP bus adds up to more efficient
memory system development and
an extended life cycle for your
entire product line.

"HMOS is an Intel patented process

Performance to spare
Series 90 memory modules
incorporate Intel’s highest per-
formance semiconductor memory
components to give your systems
the competitive edge. Our static
memory modules use revolu-
tionary HMOS technology to
provide capacity from 32-64K

bytes each with 100ns cycle times. #

Or build with Series 90 dynamic
memory modules for 128-256K
bytes and cycle speeds of 350ns.
Even better, our BXP bus allows
you to interleave modules or
combine both static and dynamic
memory in the same system.
However you configure, Series 90
lets you achieve the highest speeds
with no performance penalty.

Address up to 2 billion bytes
Series 90 gives you plenty of
memory for today’s applications—
plus wide open capacity for growth.

Our BXP bus can accommodate
word sizes from 16 to 80 bits plus
Error Checking and Correction.

It can easily address up to sixteen
Series 90 memory modules for a
maximum capacity of 4 megabytes.
Entire Series 90 systems can be
daisy-chained for even greater
capacity.

Whether you're adding more
of today’s memory technology or
upgrading to higher density com-
ponents of the future, our BXP bus
stays with you. It has addressing
space already allotted for up
to 2 billion bytes.

ECC for unimpeachable
data integrity

A primary function of Series
90’s optional control interface is

our ECC feature. With single-bit

error correction and double-bit
error detection, it gives your system
the highest data integrity available.
The controller also supports an
optional error logger and display.

/",?/,,\_
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Interface
(Optional)

Intel's Series 90 lets you design as many as
16 static and/or dynamic memory modules
totalling 4 Mbytes on the BXP bus. Connect
your system directly to the bus or use our
optional controtl interface.

Non-stop to market

Series 90 memory modules
and controllers are available now,
so you can start designing today.
For complete information, plus
our convenient Configuration
Guide, contact your local Intel
sales representative. Or write
Intel Corporation, Literature
Dept., 3065 Bowers Avenue,
Santa Clara, CA 95051.

intal delivers.

Europe: intel International, Brussels, Belgium, Telex 24814,
Far East: Intel Japan K.K., Telex 781-28426.
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Zilog rockets ﬁ e A revolution

out in front again
tolaunch a
new generation.

For the first time, the architectural
sophistication and data processing
capabilities of large, main-frame
computers has been captured in the
cost-effective, easy to use format

of the microprocessor. Now you can
have the freedom to create entirely
new, innovative systems, unhindered
by the primitive architectures of
previous microprocessors.

in sophistication.

The Z8000 has been designed from
the ground up with options
to fit your application needs
exactly. For the full 8 MB
addressing capability,
choose the 48 Pin DIP

~ T

Flexibility soars
to new heights.

version. Its companion
device, the Memory
Management Unit,
opens the way to dy-
namic relocation, mem-
ory protection and
multi-tasking applications.

STATUS | 7 16
- E
set supports 7 different conmEus / - el
data types from bits to 32 bit p2
words, has 8 addressing modes and -
418 usable opcode combinations. comnc(ft, 2 <
The general register architecture o iﬁ%gﬁ"-
helps avoid the well-known bottle- ~ INTERRUPTS =3 |
necks inherent in dedicated register MULTS-
designs. When this architecture is conﬂq';‘:gl?/ \—
The Z8000 aliows you to directly combined with the powerful instruc- —
address up to 8 MB of memory. Ali 16 tion set, the Z8000 system throughput
registers are a full 16 bits wide and is an explosive 50% greater than any b B 'Y ns-szr
are completely general purpose. The other 16 bit microprocessor available +ov SUBSTRATE
powerful, problem-solving instruction  today. DECOUPLING

CAPACITOR




For smaller, less memory-
intensive applications, select the 40
Pin version of the Z8000. It's soft-
ware compatible with the 48 Pin
Z8000 but addressing is limited to
64KB in each of its six address
spaces. It comes in a standard 40
Pin package.

Wait ’till you meet
the family.

We're starting off this new micro-
processor era with a bang, but it's just
the beginning. Soon to come are the
Memory Management Unit, peripheral
interfaces, FIFO buffer elements,
universal peripheral controller and
memories for any application you
might have.

And, all the new 1/O chips,
memories and, of course, the compan-
ion Z8, take advantage of the flex-
ible Z-BUS architecture to maximize
performance, ease of interconnection
and minimize PC board area.

Zilog delivers

on the

next generation

of microprocessors.
Again!

With the introduction of the Z8000,
microprocessor technology explodes
to new heights. Bursting with arich
and sophisticated architecture, the

Z8000 not only opens the way to
revolutionizing your next generation

7273 74

PERFORMANCE/PRICE
RATIO

Z8000

Z80
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of products, it has the built-in

growth potential to carry your product

development efforts out to totally

new and unexplored horizons.

8080

'80

Imagine

the possibilities,
then light

your own fuse!

Sound excitihg? It is. Get your own
fireworks blazing by placing your
order today with your nearest Zilog
distributor.

In the meanwhile, give your
engineering staff a headstart on the
fireworks by ordering the Z8000

literature package; in the U.S. order
directly from Zilog, elsewhere
from your Zilog distributor.

10460 Bubb Road. Cupertino, CA 95014
(408) 446-4666 TWX 910-338-7621
EASTERN REGION: (617) 667-2179
MIDWESTERN REGION: (312) 885-8080
SO.WESTERN REGION: (714) 549-2891
NO.WESTERN REGION: (408) 446-4666
EUROPE (ENGLAND): (0628) 36131/2/3
WEST GERMANY: (08106) 4035

JAPAN: 03-476-3010

An affiliate of
EX(ON ENTERPRISES INC.

/)
7

Zilog
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Three

SHINING

examples of

CHERRY ingenuity

PO L L

44444

New: Lighted Thumbwheel and Push-
wheel switches that do more than just
put a little light on the subject.

Thumb a wheel or push a button.
Either way you get incandescent lighted
readout ... plus electrical output in your
choice of dozens of codes...plus your
choice of sizes that should (and will!)
fit your every application. What sizes?
Take your pick:

T75 standard size thumbwheel. Front
mount design with from 2 to 16 posi-
tions. Measures 1.300” high with .394”
wide modules.

EEOREE

- EPRUNER

T20 miniature size thumbwheel. It's a
back mount design, comes in from 2 to
16 positions and measures just 1.150"
high with .500"” wide modules.

T56 sub-miniature pushwheel rotary
switch. Wheel indexing is controlled by
two plungers—one above (—) and one
below (+) the lighted legend to control
up/down counting. Front mount, re-
quires no hardware to gang. Just snap
into panel cutout. Measures a small
.945" high with .300” wide modules.

Next time you need a light, turn it on
with a Cherry thumbwhee! or pushwheel

BTh 1 \‘*‘quqq

~n
-
-
-
— -

switch. If you don't need light, ask
Cherry, too. We'll tell you about our un-
lighted thumbwheels”. .. leverwheels . . .
and pushwheels in sizes from industrial
to sub-sub-miniature. With your choice
of mountings, terminations, colors, fin-
ishes and legends. In dustproof versions,
pre-assembled gangs and more.

Get our complete catalog that tells all
about our lighted thumbwheel and push-
wheel switches...plus all the other
multi-position switch examples of
Cherry ingenuity. Just call...write...or
TWX for your free copy.

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL 60085 e

32 Circle 32 on reader service card
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IBM offers system
to process and
transmit documents

Entry-level scientific
computer due from
Data General . . .

. . as firm announces
its networking
strategy for 1980s

Zenith to become
maker of computers
for small businesses

Electronics /November 8, 1979

Electronics newsletter

International Business Machines Corp. is moving to tie together the
components of its office of the future with its newly announced 5520
Administrative System, a shared-logic system that combines advanced
text editing and electronic document distribution via phone lines. The
5520 comes from 1BM’s General Systems division in Atlanta and further
blurs the boundaries between the computer giant’s divisional product lines,
with each now selling at least one product in the office-automation area.

The new 5520 can stand alone as a word processor or be attached —for
document distribution ranging from one-page memos to entire manuals—
to another 5520, the System/6, the 6670 information distributor, the 6640
document printer, the Mag Card II-Communicating, the 6240 Mag Card
Typewriter-Communicating, the Word Processor/32, or the System/370.
The system is available in four models. The shipments will be in two
stages: advanced text-processing portions starting in February and the
document-distribution portion beginning in November 1980. The 5520
will be made up of a system unit, two printer options, a magnetic-card
reader, two display choices, and a licensed program.

Watch for mid-November introduction of a new scientific Eclipse comput-
er from the Data General Corp., Westboro, Mass., bearing an entry-level
price. The S/140 will have a base price of about $16,000 with 128
kilobytes of memory, built-in error detection and correction, and a cache-
like pre-fetch memory port to speed throughput. Many other features like
hardware floating-point processing will be optional. Similarly equipped,
the new S/140 would have about the same price as the firm’s existing
S/130, but greater performance: Data General sources even say that the
S/140 would have about 70% of the performance of the much more costly
Eclipse S/250.

Data General is announcing what it calls its computer networking strategy
for the 1980s this week, based on Xodiac, a communications package fully
compatible with the X.25 packet-switching system. Company sources note
that Decnet, the communications approach offered by Digital Equipment
Corp., Data General’s fiercest competitor, is not X.25-compatible, and
they feel that this gives Data General a network market edge that could
last for up to a year.

Zenith Radio Corp., the last of the big consumer electronics companies to
rely on virtually only one product—television sets—is diversifying. Now
that it has acquired the Heath Co. of Benton Harbor, Mich., it plans to
become a manufacturer and marketer of small-business computers. That
move takes on added significance in the light of the resignation of
chairman John Nevin after Zenith increased its market share but netted
less profit this year.

For the $64.5 million that Zenith paid Schlumberger Ltd. for Heath, it
received, among other things, a line of intelligent video terminals that will
be the new Zenith Data Systems division’s first products. The company
plans to become a broad-based supplier of small-business computers and
peripherals and is recruiting design engineers.
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Exxon’s Kylex
ready to market
dense LCD dispiay

Energy search
triggers big sale
of array processors

Mostek, SMC
in licensing and
second-source deal

Eiectronics stars
in defense budget,
says EIA forecast

Addenda

Exxon Enterprises Inc. is about to unleash yet another tiger into the
electronics marketplace. Its Kylex Inc. affiliate in Mountain View, Calif.,
formed in January 1978 to investigate the development of large liquid-
crystal displays with high information density, is in the process of transfer-
ring its first product out of research and development and into production.
The initial offering, due later this month, is understood to be a complete
LCD system producing a 40-character line (5-by-10-dot matrix per char-
acter) that can interface with microprocessor systems.

One of the largest single purchases by an original-equipment manufacturer
of array processors is to be announced this week by Seismograph Service
Corp. of Tulsa, Okla., and CSP Inc. of Billerica, Mass. The buyer is a
division of Raytheon Co. Neither firm would detail the dollar or unit
amounts involved in the transaction. However, Seismograph is expected to
sell its new seismic data-processing system —based on CSP’s MAP-300 and
Digital Equipment Corp.’s VAX-11/780—into its existing customer base,
as well as using it internally. Seismograph is said to have more than 200
seismic data-processing systems in place worldwide, all seemingly candi-
dates for replacement.

Mostek Corp. of Carrollton, Texas, and Standard Microsystems Corp. of
Hauppauge, N. Y., have agreed on a second-source and cross-licensing
arrangement that puts the New York firm into the market for standard
telecommunications devices. The deal covers SMC’s CRT-5027, -5037,
and -5057 Video Timing and Control (VTAC) cathode-ray-tube control-
lers and the FDC-7003 floppy-disk controller. Mostek products are the
MK 36000 64-K read-only memory and a line of complementary-MOS
telecommunication chips: the MK5116, 5116-1, 5150, 5151, and 5156.

Electronics spending by the Department of Defense will rise from $19.2
billion in fiscal 1980 to $26.6 billion in fiscal 1989, measured by total
obligation authority in constant fiscal 1980 dollars, according to a 10-year
forecast by the Electronic Industries Association. Hot technology areas
include software, large-scale integration, night vision, millimeter-wave
communications, signal processing, fire control, sensing, and friend or foe
identification (see p. 57).

Selected as the winner of a benchmark evaluation, Computer Automation
Inc.’s Industrial Products division says its Capable 4000 series of logic
board testers will be the preferred test equipment for all International
Telephone & Telegraph Corp. divisions. The estimated worth of sales of
the digital test systems by the Irvine, Calif., firm to ITT is more than $4
million over the next three years. . . . Set for signing is a second-sourcing
agreement for Siemens AG of West Germany to build Western Digital
Corp.’s six-model FD179 floppy-disk controller line. The Newport Beach,
Calif., firm expects this licensing arrangement to expand into its data-
communication chips and specialty 16-bit processor line. . . . National
Semiconductor Corp. will become a second source for Motorola Inc.’s
Macrocell family of emitter-coupled-logic array circuits.
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TRY THE 4K RAM
YOU DON'T HAVE
TO RETURN.

ket: 150 ns. Look ’‘em over.

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

Reliability spells the difference between “just an-
other commodity RAM” and the EA 2114 1K x 4
static NMOS RAM. Reliability built-in with extra
heavy lead frames that shunt more calories of heat
away from your chip. Or IC circuitry painstakingly
designed to provide =10% power supply tolerances.
It’s this kind of reliability that gives you more usable
parts at incoming inspection, and measurably fewer
field problems in your finished products.

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

~ 450 nsec
EA 2114L-30 | 300 nsec L

EA 2114L

[ Part Number VAccessTimej
Then pick exactly the RAM [+% 1

[@\Hﬁbz’s 250 nsec
[E\ 2114L-20 | 200 nsec

EA 2114L-15 | 150 nsec

J

adelphia, (215) 643-1447; Chicago, (312) 858-8508.

ELECTRONIC ARRAYS.

RAMs.QUALITY RAMs.
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Compare our
microprocessor design
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Youll find

there’s

no comparison.

Tektronix Microprocessor
Development Labs offer the
broadest range of quality
multiple-microprocessor sup-
port available today. Tektronix
won’t lock you into one microp-
rocessor family or vendor. Plus,
every Tektronix MDL is backed
with over 30 years of design ex-
perience. We test our Develop-
ment Labs thoroughly to ensure
maximum performance and
reliability. Each one provides
complete development capabil-
ity and the Tektronix commit-
ment that guarantees you’ll keep
abreast of the fast-paced micro-
processor technology.

72 Hour Burned-in
Reliability.

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

Tektronix
microprocessor
development labs.

Designed by
people on your side
of the bench.
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Facto

Configured

and Tested.

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

On-Site Installation.

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

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

Service Like

Nobody's Business.

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

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

Week Long Design
Workshops.

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

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

Full Software and

Hardware Support.

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

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

Contact your local Tektronix
Sales Office, or write:
Tektronix, Inc.
P.O. Box 1700
Beaverton, OR 97075

In Europe:

Tektronix International, Inc.
1180 AV Amstelveen
Amsterdam

The Netherlands

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

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

Tektronix

COMMITTED TO EXCELLENCE
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Technological leadership.

— - 3.0dB

Freguency Response
Bell Systemrm D3 spec

Motorola’'s LSI codec and filter
team up to meet system specs.

Motorola’'s MC14406/7/4 PCM codecs and
MC14414 PCM filter together meet or exceed all
Bell System D3 voice frequency requirements and
objectives* and are compatible with G. 712 CCITT
recommendations' *See Bell System technical reference PUB 43801

They're available from the factory now, so don’t
let your customers down. With Motorola codec
and filter, they'll never again need to risk missing
channel objectives.

Both the technologically advanced codec and
filter are mass produced on our established,
reliable metal-gate CMOS line, one of the most
prolific and dependable CMOS manufacturing
operations in the world. You know we’ll be able to
meet schedules with the quality you depend on.
You know we'll be able to keep costs down.

We're Motorola. You know we’ll be here.

The 24-pin MC14407 codec provides pin-
selection of A-law or Mu-law companding with D3
digital format, and the MC14404 does the same

Bell |
System  “
D3 specs

Signal
Noise o - . . + J

Signal-to-Nolse in 4B
3

Circle 38 on reader service card

with CCITT digital format. The 28-pin Mu-law
MC14406 offers transmit and receive LSB
signalling. All three are designed for 8K samples
per second, and no other codec challenges the low
on-hook power drain of just 1 mW.

The MC14414 filter has both transmit and
receive low-pass filters on-chip, and on-hook
power use is only 1 mW.

Later, when our MC3419 line feed and 2-to-4
wire conversion circuit is available, you'll be able
to do the complete low-power, up-to-spec
Subscriber Channel Unit including Subscriber
Line Interface with reliable, space-saving, low-cost
monolithic circuits.

In the meantime, see that your customers get
what they have to have: systems that meet specs,
including the sensitive idle noise spec of 23 dBrnCO.
Motorola’s codec-filter team is typically 17 dBrnCO.

For product data, write to Motorola
Semiconductor Products Inc., P.O. Box 20912,
Phoenix, AZ 85036. To inquire for products,
contact your Motorola sales office.

State-of-the-art LSI for the telecommunications
industry is just one of the many aspects of Motorola’s
commitment to providing components for

Innovative systems
through silicon.

@ MOTOROLA INC.
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Significant developments in technology and business

Ternary gates

support three

logic states

by John G. Posa, Solid State Editor

Scheme fits all three levels
into 5-V swing, as well as
saving real estate and power
and halving propagation time

A ternary logic scheme from Signe-
tics Corp. provides a way of achiev-
ing the throughput of very large-
scale integration without shrinking
device dimensions to VLSI sizes.
Using standard n-channel depletion-
load MOS processing, the company
has developed circuits that operate
on three logic states at a time—that
is, in base 3 arithmetic instead of
base 2.

Of course, ternary logic has a
tough row to hoe in the binary-domi-
nated solid-state world. But the
Sunnyvale, Calif., subsidiary of the
Netherlands’ NV Philips Gloeilam-
penfabrieken is convinced of its
future and is designing its first chips
with the new logic gate.

Contrast. National Semiconductor
Corp. also recently introduced a
three-level logic scheme that it calls
Tricode [Electronics, Sept. 27, p. 38].
Tricode’s first two levels are the
usual binary digits, represented by 0
and +5 volts respectively, and the
third level comes from a chip’s high-
impedance state. The setup is pri-
marily intended to reduce the pin
count required to address a device.

In contrast, Signetics’ approach
squeezes all three logic states into a
S-v swing (see figure) and is used at
the gate level rather than just at the
chip level. Thus, the high-impedance
state remains available for the usual
application of driving a single bus
from multiple sources.
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As the table shows, for a hypothe-
tical 16-bit arithmetic and logic unit,
Signetics’ scheme does more than
just reduce the number of input and
output pins. It also lessens internal
circuitry and interconnections so
that chip area is minimized.

Power consumption is reduced
because “only half of the voltage
range switches 66% of the time,”
that is, from 0 to 1 or 1 to 2 (or vice
versa), according to John Woodman,
electronic data-processing applica-
tions manager. Also, because the
three logic levels are spaced within
the same 0-to-5-v swing as binary
logic uses, rise and fall times are cut
short and propagation times are
roughly halved. With cost propor-
tional to chip area, 10 pins, and
power usage, the upshot is more
performance for the money.

National’s Tricode requires a
rather complicated encoder and de-
coder to recognize the three states,
but Signetics engineers designed a
gate that actually senses different
threshold voltages between 0 and 2.5

LOGIC
2

0s LOGIC
0

ov

v and between 2.5 and 5 v. Similar-
ly, the gate’s push-pull output stage
can latch at three voltages.

With these gates, three different
kinds of inverter can be built. One
lets the O level pass right through
while levels 1 and 2 are inter-
changed. Another inverter changes 0
to2,1t00,and 2'to 1; and the third
type turns a O intoa 1,a 1 to a 2,
and a 2 to a 0. Thus, design of a chip
can be further optimized simply by
employing the inverter type suited to
a particular logic problem, according
to L. Keith Russell, manager of
circuit research.

Signetics plans to exploit the
ternary gates in at least two upcom-
ing LSI devices. One will be a binary-
to-ternary converter. “Until we can
get transducers that can produce
three levels, we’ll use the two-to-
three-level converter,” Russell says.
With the addition of a three-to-two-
level converter, ternary chips could
work in binary systems, and such a
design is coming.

The other coming device will be a

Ternary. Signetics' new depletion-load p-
MOS gate can sense and drive three logic
levels. The dotted lines at 1.25 and 3.75 V
represent dividing lines between levels.

BINARY VS TERNARY LOGIC FOR A
16°'BIT ARITHMETIC AND LOGIC UNIT

Item Binary Ternary
Circuits 400 307
Wire
interconnections 2,000 1334
Input/output pins 40 28
6-um
dimensions 25—5ns | 1 —3ns
Speed ———
4-um
dimensions 1—4ns 05—2ns
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multiplier capable of efficiently pro-
cessing complex numbers. “This is
exceedingly important for signal pro-
cessing and real-time map reading
and will help make fast Fourier
filters and things of that ilk,” Russell
explains, adding that the lower cost
will also make the innovation attrac-
tive to the word-processing, data-
entry, and consumer markets.

Other schemes. This is not the
firm’s first bout with multilevel
logic. Back in 1977, it designed a
family of basic gates that used four-
level integrated injection logic.

The idea did not go over so well,

admits Russell, because “I’L was
slow back then.” Another problem
with multilevel bipolar logic like 1°L
is that, being controlled by current
rather than voltage, each gate necds
a replicator that senses the output
current and feeds a control signal
back into the input to keep that
current constant, thereby making
current latching work.

However, Signetics is eyeing a
high-performance version of 1L de-
veloped by Philips called integrated
Schottky logic, or ISL [Electronics,
May 25, 1978, p. 42]. For fast four-
level logic, ISL might do.

Trade

Effect of RAM imports into U. S. disputed;
shortages may trigger increases in prices

Charges that Japanese makers of
16-K random-access memories have
invaded the U. S. market with prices
much lower than in Japan are rever-
berating in the markets of both
countries. Moreover, supply in the

U.S. is so tight, some U.S. manu-
facturers are considering raising
their prices.

At the heart of the controversy are
the per-unit prices for the 16-K
RAMs in the two countries. Sources

in Japan, including a representative
of a U. S. semiconductor maker and
others, say they are lower there for
products from both countries, where-
as Mostek Corp. chairman L.J.
Sevin claims the Japanese charge
more at home than in the U.S.
[Electronics, Oct. 25, p. 40].

One Japanese distributor of inte-
grated circuits reports that domesti-
cally made 200-nanosecond RAMs
sell there for between $3.43 and
$4.29 each in lots of 10,000 or more,
with slower parts from Motorola and
Texas Instruments going for about
the same price. Mostek’s asking
price is about double that, he says.

Origins. The controversy began
last month in Washington, D. C,,
where Sevin, representing the Semi-
conductor Industry Association, told
a congressional committee that Jap-
anese prices in the U. S. range from
$4.85 to $5.40, whereas prices in
Japan for American parts range
from $6.90 to $8.10. The U. S. parts
would not have sold there unless
Japanese parts were going for com-
parable prices at home, the SiA
argued. Prices in Japan may have

Exports up,but . . .

It looks like another good export
year for U.S. electronics firms,
with total exports rising 30% to
$6.9 billion in the first half, while
imports increase by only 17% to
$5.6 billion, the U. S. Department
of Commerce reports. The $1.3
billion trade surplus was 162%
higher than in 1978’s first half.
However, some Government
analysts see disturbing signs in
the trade data, notably that
imports in categories like com-
puters and telecommunications
equipment are increasing faster
than exports. *‘In computers, the
U. S. is still way out in front,” says
one trade specialist. ‘But in tele-
phone equipment, imports are
catching up as the U. S. market
opens to competition. If imports
keep growing by more than one
third, while exports expand more
slowly, imports are going to
surpass exports in a few years."'
-Ray Connolly

U.S. EXPORTS AND IMPORTS, JANUARY THROUGH JUNE (millions of dollars)

Imports Exports Trade balance
1978 [ 1979 | % change | 1978 | 1979 | % change 1978 1979
Computers and
related equipment 343 | 490 +429 1,877 | 2,549 +35.8 +1,534 | +2,059
Calculating and
accounting machines 254 | 256 +0.8 138 179 +29.7 -116 =77
Consumer electronic
products 2,240 | 2,344 +4.6 341 374 +9.7 1,899 | —1,970
Telephone and
telegraph
equipment 102 141 +38.2 166 | 212 +27.7 +64 +71
Radio and TV
communication
equipment 383 | 443 +16.7 761 858 +12.7 +378 +415
Electronic
components 1,238 (1,631 +31.7 1,423 1,874 +31.7 +185 +243
X-ray apparatus, etc. 116 | 129 +11.2 255| 347 | +36.1 +139 +218
Electronic measuring
and test instruments 152 192 +26.3 348 | 492 +41.4 +196 +300
Totals 4,828 |5,626 +16.5 5,309 | 6,885 +29.7 +481 | +1,259
SOURCE: BUREAU OF THE CENSUS, U.S. OEPARTMENT OF COMMERCE
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dropped as a result of his testimony,
he says. He and observers in both
countries report that Japanese pric-
ing is subject to much fluctuation.

Confusing the pricing issue are the
variety of specifications available,
which affect prices. For example, it
is not always clear if two identical
prices refer to the same specs.

An official at Nippon Electric
Co., one of the firms singled out by
Sevin, would not give prices. “But I
can at least say that the price of
16-K RAMs is 10% to 15% lower in
Japan than in the U.S.,” said
Keisuke Yawata, general manager
of the International Electron Devices
division, in Tokyo.

Nor would Hitachi Ltd., another
of the companies singled out, com-
ment on prices. However, Hiroshi
Asano, executive managing director
of the Electronic Devices group,
Tokyo, said that the supply-demand
gap is so great that any protectionist
measures would hurt U. S. users of
the 16-K RAMS. i

An example of the problems
created by the gap comes from Data
General Corp., which recently
posted its first-ever losing quarter.
The Westboro, Mass., company said
one of the two reasons was inability
to deliver Nova 4 computers as
planned and attributed the lag to a
shortage of 16-K parts.

In fact, the Japanese pricing
tempest is submerged by the high
U.S. demand for memory bits.
Demand will exceed supply by a
factor of 4 in 1980 and of 2.5 in
1981, taking 1980 production capac-
ity increases into account, says
Bruce Threewitt, product marketing
manager for Fairchild Camera and
Instrument Corp.’s MOS Products
division, in San Jose, Calif.

Hike. It is no wonder then, that
some U. S. firms are thinking about
price increases on their 16-K lines.
Threewitt acknowledges that Fair-
child is considering such a move.

Another company considering
such a move is Motorola Inc. David
Ford, MOS memory strategic mar-
keting manager in Austin, Texas,
says stable or rising prices are neces-
sary to finance needed capacity
increases. -Electronics staff
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Industrial

New language
simplifies coding

Convinced that the world of elec-
tronic industrial control needs a new
language, Analog Devices Inc. has
brought still another to the Tower of
Babel. Its new AP#S standing for “a
programming language for micro-
processor systems,” is intended to
simplify software writing in the field.
There are plenty of languages
available, but, says the Norwood,
Mass., company, none has the right
mixture of high- and low-level
features needed by industrial con-
trollers. The firm now derives about
35% of its revenues from its line of
industrial controllers, and APt s
being introduced along with a versa-
tile new controller, the Macsym 20.
The unit talks to anything from
Teletype to mainframe with its
wide variety of interfaces, including
RS-232-C, RS-422, and IEEE-488.
Commands. Working in a variety
of configurations, from stand-alone
measurement control to complex,
interactive networking, the Macsym
20 comes with a basic command set
that lets the user maké high-level
control statements easily in
IF . . . THEN form and simple com-

mands like WAIT T, halting the
program for interval T. The set
includes two-character alphanumer-
ics for data storage or indexes.

The upshot is simpler communica-
tion between a host computer and
the Macsym 20 network modules,
since control strings may be initiated
with a simple two-character label. In
addition, the command set unbur-
dens the host.

Users who want to put together
more intricate, interactive networks
can buy the $13,990 development
system shown in the photograph. Its
software aids include compiler, text
editor, and utilities.

Once the program is generated,
the development system will burn it
into a 2716 programmable read-only
memory, which may be substituted
for the PROM containing the com-
mand set. Making this possible is the
fact that the Macsym 20 is built
around an AP interpreter.

Extensions. It also means that
Analog Devices will extend the prod-
uct line toward both the high and the
low end, since it makes programs
system-independent. If, for example,
the present Z80 system microproces-
sor is upgraded to the Z8000, the
programs written for the original
board could still be used. Similarly,
the programs could be transported to
multi-user, multitasking systems as
they become available.

The $3,250 Macsym 20 can oper-

Partners. Development system for Macsym 20 industrial controller works with AP“$ program-
ming language, which is machine-independent, block-structured, and infinitely extensible.
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ate as a stand-alone controller with-
out a display or keyboard. It can
measure analog or digital inputs and
provide analog and/or digital control
outputs,

To enhance its use in networking,
the system configuration is user-
determined. He or she can plug any
of a number of different analog/dig-
ital input/output cards into the chas-
sis’s 16 slots. -Richard W. Comerford

Telecommunlications

Microcomputer fills
many phone roles

Seeking a single-chip microcomputer
that could be put to work in equip-
ment ranging from individual tele-
phones to huge central-switching
systems, Bell Laboratories first set
about to find a commercially avail-
able unit. But the search was scrap-
ped because the general-purpose
devices on the market do not fill the
bill. So the MAC-4 was born: a
special-purpose low-power micro-
computer dedicated to telephony.

Its instruction set has many low-
level bit-manipulation facilities, but
is compatible with the labs’ well-
regarded high-level C programming
language. On-chip random-access
and read-only memories can be
configured for the job at hand, and
34 of the chip’s 40 pins are used for
input and output.

C-MOS. ‘To hold down telephone-
loop power consumption, the 4-bit
chip [Electronics, Aug. 30, p. 32] is
cast in silicon-gate complementary-
MOS technology. The chip consumes
only 200 milliwatts during operation,
but upon activation of a special halt
instruction everything except the
RAM is turned off and consumption
plummets down to microwatts.

Thus this microcomputer can run
on the power available on a tele-
phone line, and a battery can run the
device for extended periods of time.
Even a charged capacitor can keep
information like phone numbers
alive for days in RAM.

As the simplified block diagram
shows, the MAC-4 has a 4-bit data
bus. However, it can also process
operands 8, 12, and 16 bits wide.
Also, like the 9900 microprocessor

pggggﬁhc READ-ONLY RANDOM-ACCESS
UNIT MEMORY MEMORY

DATA BUS (4)

SERIAL IN ——»

INPUT/QUTPUT

—— SERIAL OUT

DIRECT MEMORY ACCESS

INPUT PORT “ PROGRAMMEI:JBCLOE[-)IECF!‘GIC-ARRAY m /0 BUS

16 1/0 LATCHES

i

Adaptable processor. Bell Labs’ 4-bit C-MOS microcomputer includes configurable memory
and a programmable logic array. It will serve many functions in the phone system.
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from Texas Instruments, the chip
has no accumulator. Instead, four
addressing modes, one direct and
three indirect, allow any RAM loca-
tion, two memory-pointer registers,
and a group-pointer register to func-
tion as accumulators,

The MAC-4 instruction set has 43
instructions arranged in four group-
ings. Two cover single- and double-
operand data manipulation, one is
for program transfer, and a fourth is
for miscellaneous commands.

The microcomputer has a 12-bit
internal address bus, so on-chip
RAM, ROM, and register space can
total 4,096 locations, The ROM can
vary in size from 1,024 to 3,840 4-bit
nibbles, and the RAM’s size can
range from 80 to 192 nibbles. The
respective memory sizes can be set at
layout time.

Lots of software. “The MAC-4
has been supported by tons of soft-
ware aids,” says Lee Thomas, head
of the microprocessor systems de-
partment at Bell Labs in Holmdel,
N. J. One of them, he says, takes the
output of the assembler and gener-
ates a tape to make masks for a
proper complement of RAM and
ROM on the chip “without human
intervention.” The tape also config-
ures the MAC-4’s programmable
logic array, which “can be used for
all kinds of high-speed combinatorial
logic,” he says.

Bell has already designed an 8-bit
microprocessor called the MAC-8,
but Thomas stresses that the MAC-
4 is in no way intended to compete
with or supplant the older chip. In
fact, the new chip is intended to
work with the MAC-8, in multipro-
cessor configurations, for example.

As for the future of the MAC-4,
Thomas says that its dimensions will
be shrunk for more speed and a
smaller die. He also admits that the
12-bit, 4-K addressing range has
already proved to be too restrictive,
so a future version will provide for a
wider internal address bus. Ironical-
ly, one commercial semiconductor
company has approached the labs
with the intent of producing .the
microcomputer. But that would re-
quire complicated in-house approval,
says Thomas, and possible legal

Electronics /November 8, 1979
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DM-4100N *DM-3100L 045100,
4, Digits $34 (100 quan.)
Low Profile Case Short Depth Case
Imagine quality OEM Digital Panel Meters with all these features at such low cost!
3% DIGIT DPM'S
MODEL INPUT CASE STYLE DISPLAY POWER FEATURES PRICES
DM-3100L +2V, balanced Short Depth .56" High +5 Vdc Ultra-low cost $50 (1-9)
differential LED @ .28A $34 (100's)
LED DISPLAY DM-3100N +2V, balanced  Low Profile .56" High +5Vdc Optional off- $50 (1-9)
differential LED @ .28A set pot $34  (100's)
DM-3100B +2V, balanced Short Depth .56" High 115/230 AC, Low cost $68 (1-9)
o differential LED pin-selected AC power $48 (100's)
DM-3100X +2V, balanced Short Depth .6" High +5V, 6mA Battery $66  (1-9)
differential Liguid Crystal or 9-15V Powered $43 (100's)
LIQUID DM-3100U1 *2V, balanced  Low Profile .5" High +5V, 6BmA Programmable  $76  (1-9)
CRYSTAL differential Liquid or 9-15V Descriptors $51.50 (100's)
DISPLAY DM-3100U2 +2V, balanced  Low Profile .5" High 115AC(U2) Programmable  $76  (1-9)
__ B __pM-31OOU3 differential Liquid Crystal 230AC(U3) Descriptors $51.50 (100's)
4v2 DIGIT DPM'’S
DM-4100L +2V, single- Short Depth .56" High +5Vdc @ .4A Low cost $87.50 (1-9)
ended LED's 4% digit $62 (100's)
LED DISPLAY DM-4100N *2V, single- Low Profile .3" High +5Vdc @ .4A Low cost, $87.50 (1-9)
ended LED’s 4 digit $62 (100's)

Case Styles - Short depth Case: 1.760"H x 3.00"W x 2.150"D, cutout: 1.812" x 3.062"
Low Profile Case: 0.94"H x 2.531"W x 3.25"D, cutout: 0.97" x 2.562"

OUTSTANDING SPECS

COMMON TO ALL MODELS e Autozeroing User-added options:
® Ratiometric reference to reduce drift @ Internal attenuators for ranges up to =1 kV
® 1000 Megohm input impedance e Internal current shunts for ranges up to =2A

® 5 pA input bias current

_‘1 ml | 11 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (617)339-9341 / TWX 710-346-1953 / TLX 951340

Santa Ana, (714)835-2751, (L.A.) (213)933-7256 ® Sunnyvale, CA (408)733-2424 = Gaithersburg, MD (301)840-9490
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CALL TODAY FOR YOUR FREE ENGINEERING PRODUCT HANDBOOK

Circle 43 on reader service card



Electronics review

battles because the telephone indus-
try is government-regulated at the
state and Federal levels. But, he
smiles, “I would love to see the
things sold at K-Mart.” -John Posa

Speech synthesis

Module starts
990 family talking

That low murmur from the speech-
synthesis corner of integrated cir-
cuitry is working its way up to a
shout. Texas Instruments Inc. is
adapting its talking chip set to a
variety of products, including a new
module aimed at manufacturers of
industrial control, test, and security
systems. Also, other IC houses are
planning to add their voices to the
marketplace soon.

Complete products. In introducing
its TM990/306 speech-synthesizing
module at this week’s Midcon show
in Chicago, TI is continuing to offer
complete products, rather than the
synthesizer IC and associated chips.
Houston-based MOS microprocessor
marketing manager Jim Huffhines
notes that the TM990 16-bit micro-
processor family provides modules
that are much easier than chips to
assemble into systems.

The 306 module [Electronics, Oct.

25, p. 33] will offer a basic vocabu-
lary of about 180 words, including
letters A to Z and numbers 1 to 12.
As the figure shows, the board
comes with éight 2716 erasable
programmable read-only memories,
in which the vocabulary is stored.

Huffhines says the 128-K
TMO0350 p-channel MOS read-only
memory will eventually store the
vocabulary code, once the final word
list is set. Then some or all of the
E-PROM sockets may be used for
chips with added words. Also, TI
points out, words can be created by
compounding sounds—for example,
preceding ““crease” with the sound of
the letter N or D.

Circuitry setup. Priced at $1,280
for one unit and available in produc-
tion quantities early next year, the
306 module incorporates the
TMCO0280 synthesizer chip. It has a
TMS1099 4-bit controller and other
circuitry necessary for overhead-free
interface with the control processor
in a 990 system. Huffhines says the
module will work with other micro-
processors, but not on the same plug-
in basis.

The first product to use the
synthesizer chip was the highly
successful Speak & Spell education-
al game introduced last year [Elec-
tronics, June 22, 1978, p. 39]. It also
is in use in a language translator
[Electronics, May 24, p. 44) and in a

Speak to me. TI's speech synthesis module includes synthesizer chip and vocabulary ROM,
control processor, and E-PROM that also is used for vocabulary.

speech-synthesis peripheral for the
99/4 home computer [Electronics,
June 21, p. 93].

Other chip makers are working on
synthetic-speech ICs. National Semi-
conductor Corp. plans to introduce a
chip set early next year. The compa-
ny is believed to be pursuing a differ-
ent synthesizing technique from the
linear predictive coding TI uses.
There is, also, the two-chip program-
mable synthesizer from Telesensory
Systems Inc. [Electronics, Oct. 11,
p. 41].

Other competition will be coming
from abroad. Intermetall GmbH, the
Freiburg, West Germany, unit of the
ITT Semiconductors Group, is
readying a very large-scale IC with a
20-word vocabulary for consumer
applications [Electronics, Oct. 11,
p. 74]. In Japan, Hitachi Ltd. has
designed a three-chip set in conjunc-
tion with the Nippon Telegraph and
Telephone Public Corp [Electronics,
Oct. 25, p. 63]. Like the TI chip set,
it employs p-MOS technology and
consists of a synthesizer chip, a 128-
K vocabulary ROM, and a 4-bit
microcomputer. -Wesley R. Iversen

Components

Bipolar op amp
takes on FET parts

Most design engineers equate field-
effect-transistor operational ampli-
fiers with the ultimate in low bias
current. But a new bipolar op amp
from National Semiconductor Corp.
could change that.

The LM11 precision instrumenta-
tion amplifier, with few exceptions,
is an electrical equivalent to the
industry-standard LM108. Notable
among those exceptions, the input
currents have been reduced by more
than a factor of 10, and offset volt-
age and drift have also been
improved (see figure on p. 46) over
the full operating temperature range.

According to Robert Widlar, the
renowned bipolar specialist who de-
signed the part for National, FET op
amps have been popular because of
their low input bias currents, “but
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Shrink your switcher even further with
the first 100 W Switchmode TO-66.

As equipment shrinks to desktop size and
performance requirements balloon, the squeeze
on designers to cut space and weight while
retaining reliability has intensified.

Nowhere is this more true than in power
supplies. Formerly elephantine linear units are
compressed into bantam-sized, lightweight
switching units and expected to perform
head-and-shoulders over their predecessors.

Now Motorola introduces a family of high-
voltage, TO-66 power transistors designed to opti-
mize the demands of today’s shrinking switchers.

TO-66. The 100W hermetic answer.

Normally, to get high voltage performance in a
power switch you’'d have to choose either a
conventional TO-3 metal or a plastic TO-220.
Either way a compromise with what you may
truly want for your low-end supply.

With the MJ4360/4380/4400 TO-66s, the
choice is obvious.

The family combines the hermeticity you'd
expect from a TO-3 in one-third the volume plus
good current capability: 1.5 -5 A max IC ... 300
and 400 VeEQ - - . max fall times of less than
0.9 us. And rugged, reliably-packaged SOA that
runs out to 100 Win the 5 A unit.

Best of all, Switchmode.

Switchmode is the Motorola-originated,
Motorola-standardized method of designing and
characterizing switching devices specifically for
high-voltage, high-frequency applications. We
completely define all necessary performance
parameters of this state-of-the-power art. No
unknowns, empiricals or vague, non-existent
specs but solid, practical data from a pragmatic
source . .. the Designers™ Data Sheet.
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Use these new units in smart terminals, smalt
computers, electronic typewriters, point-of-sale
electronics, portable oscilloscopes and wave
analyzers, etc. to realize true savings in space
and costs.

If plastic strikes your fancy. . .
We're expanding our very popular high-voltage
line: new MJE5740-42 Power Darlingtons . . . first
of their kind in TO-220. Offering 8 A, 80 W, 300,
350 and 400 V capability with min gain of 200,
prices start at just 99¢, 100-up.

| T ;rlce |
l Device Type | Ic Max IVCEO(SIIS)I Pp ! 100 999
'MJ4360 | 15A J 300V | 40W | s 95
MJ4361 “15A 400V 40W | S115
MJ4380 40A 3OOV 75W 5145 |
[, MJ4381 | 40A | 400V 1 75W | S1.80
MJ4400 | 50A 300V | 100W | s1.80
I i 200V O0W .20
MJ4401 50A | 400V | TO0W | 5220 ]

For our POWER LEADER contact
your authorized distributor or
Motorola Semiconductor
Products Inc., P.O. Box 20912,
Phoenix, AZ 85036.

Switchmode discretes,
along with our ICs, will 24
shrink what you need for your

Innovative systems
through silicon.

@ MOTOROLA INC.

Circle 45 onreader service card 45
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Best of both. New National op amp design has inherent bipolar stability, along with fow input

bias current usually associated with FET parts. Performance also is less heat-sensitive.

those currents tend to double with
every 10° to 11°C increase.” What’s
more, he claims, even if the offset
voltage of a FET is trimmed, “drift
does not come into line, and long-
term stability is much worse than
bipolar designs.”

Stable bias. In contrast, the 20-
picoampere bias current of the
LMI11 “doesn’t double every 11°C.
In fact, it is typically less than 50 pA
over its rated —55° to +125°C oper-
ating range.” In a FET op amp, such
bias-current performance comes
with large errors in input offset volt-
age, but with the new bipolar part,
“think again,” says Widlar. The
LMI11’s offset voltage starts at
around 100 microvolts and drifts
only about 1 uv/°C. Long-term
stability—about 10 uv a year—is at
least an order of magnitude better
than for FET op amps, he claims.

Although the offset current of the
LMI11 is usually under 10 pA from
—55° to +125°C, the 150-pA maxi-
mum bias current may still be a
nuisance, he points out. “But the
bias current is well behaved with
temperature,” he says, noting that
National has on-chip circuits that
can give maximum bias currents of
15 pA over a —55° to + 100°C range
“if a trim or two is allowed.”

Widlar notes that the development
of the LMI11 was something that
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should have been done a long time
ago. “It’s a matter of containing the
leakage currents,” he explains. ‘“But
that means understanding the leak-
age phenomenon.”

Since leakage currents are propor-
tional to how hard a transistor is
driven, Widlar operates the devices
in the input stage of his amplifier at
very low levels. Bias currents for the
differential input transistors are pro-
vided by a double-emitter punch-
through transistor. This type of
device is diffused for super-high
gain, but it also has a dangerously
low breakdown voltage.

This potential is regulated by
cascoding; that is, its collector and
emitter are connected to the base
and emitter of another device. This
scheme keeps the collector-emitter
voltage to that of a diode drop, or
near 0 volt. In addition, Widlar oper-
ates the punch-through device in a
reverse-active mode for temperature
compensation.

Manufactured with standard bipo-
lar processing using super-gain tran-
sistors and zener-zap trimming, the
LMI11 is a redesign of the older
LM112, a fully compensated version
of the LM108 that includes offset
balancing. Thus it is internally
compensated, but external compen-
sation can be added for improved
frequency stability, particularly with

capacitive loads, Widlar notes.

As such, “it makes a good plug-in
replacement for most op amps, as it
can eliminate adjustments in most
circuits along with improving per-
formance, especially with large
source resistances,” Widlar says.
Production quantities will be avail-
able later this month, but prices are
not set yet. -Bruce LeBoss

Medical electronics

Device will aid deaf
in reading lips

A microprocessor-run device that
can analyze and display spoken
words symbolically for deaf persons
may one day fit into a pair of glasses.
Prototypes, using Data General min-
icomputers for speech analysis, have
improved syllable ‘identification to
an accuracy of 75%, compared with
25% for the trained lipreader.-

The miniature Autocuer will be
programmed to identify, analyze,
and display only the tricky “look-
alike” sounds that frustrate the lip-
reader, says Robert L. Beadles,
project director for the Research
Triangle Institute, Research Trian-
gle Park, N. C. It will project the
sounds as nine simple visible sym-
bols, or cues, appearing in air along-
side the speaker’s face. The symbols,
which represent syllables, are
formed with two seven-segment
light-emitting diodes.

LED display. RTI’s earlier speech-
cueing systems have used Data
General Corp.’s Nova 210 and 820
minicomputers. Eventually, Auto-
cuer will probably use a microcom-
puter to drive the pair of LEDs
located on the bow of a pair of
eyeglasses. An optical relay element
in the lens of the glasses projects the
LED-transmitted symbols to focus at
a distance of about 4 feet, where
they can be read along with a spea