OCTOBER 26, 1978
ANNUAL TECHNOLOGY UPDATE ISSUE
The era of very large-scale integration begins as 64-kilobit RAMs
and 16-bit microcomputers come on stream/ 110

EI FOUR DOLLARS A McGRAW-HILL PUBLICATION .

fAWAR : FoR
ACHIEVEMENT”
Pqu Rlchman




“

BOURNS... The Quality Source * §

for Cost-Effective
Broadband Transformers

.ﬂ‘

Custom, special, or standard — Bourns provides the quality transform
need in the quantities you require. Line matching, coupling, or hybrid; PC
mounting or flexible leads; encapsulated or open — whatever your application,
Bourns provides the broadest selection of broadband transformers available B
anywhere.

Design Engineering Assistance — Our superior engineering design
capabilities aid you in developing the proper transformer specifications for
your requirements. Bourns can then utilize the most cost-effective materials and
manufacturing techniques to produce high reliability transformers for your
specific application.

High Quality & Reliability — Backed by the Bourns reputation for high
quality at cost-effective prices. our broad line of transformers will meet your
high performance and reliability standards which are often unattainable in

job shop operations.

High Volume & Low Cest — Because of our high volume production and
material procurement, significant cost savings are passed on to you. This is not
possible with limited in-house operations.

Broadest Line of Inductive Components — In addition to broadband
transformers, Bourns also manufactures a complete line of low profile power
transformers, delay lines, pulse transformers and ferrite core inductors.

Bourns quality, engineering expertise and cost-effective pricing . . . a winning
combination. Check the listing below for the Bourns Sales Office nearest
you. Call or write today for the complete catalog on Bourns Transformers.

TRIMPOT PRODUCTS DMISION, MAGNETIC PRODUCTS, BOURNS, INC,,
28151 Highway 74, Romoland, CA 92380. Telephone 714 657-5195.
Telex: 67-6446. TWX: 910 332-1304.
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SURPRISE!

In RF diodes HIPgives you
auniverse o choose from.

HP Schottky diodes for low noise mixing, high sensitivity detecting and general purpose switching feature
high breakdown voltages (to 70V) to handle high level signals, pico-second switching speeds for low distortion,

; PACKARD

dynamic range, and tight resistance matching.
prices meet your design and production requirements. Stringent test procedures assure the reliability you need

and low turn-on voltage for low power consumption.
HP PIN diodes for attenuation, AGC and modulation are noted for their low distortion products, large

HEWLETT,

A wide selection means there is a diode that is right for your circuit needs, including MIL spec. Low volume
1507 Page Mill Road, Palo Alto, California 94304

for your universe, whether it is satellite communications, CB radio,
computer switching, ECM or anything in between.
Best of all, one phone call to your local HP distributor can solve
just about any diode problem you may have. HP’s universe of diodes are
in stock now—in the quantities you need.
In the U.S. contact Hall-Mark, Hamilton/Avnet, Pioneer Standard,
Schweber, Wilshire or the Wyle Distribution Group (Liberty/Elmar). 7 s O e AR TS )
In Canada, call Hamilton/Avnet or Zentronics, Ltd. 255.9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
Circle 1 on reader service card 1
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Here’s the fastest GIEE)
graphic peripheral available today...
and it programs like a plotter.

A

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

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

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

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

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

and its coordinates.

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

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

HEWLETT hp; PACKARD

1507 Page Mill Road, Palo Alto, Caiiforma 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
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Cover: Award goes to process innovator, 100
For his leadership in developing the Copla-
mos and Clasp device-fabrication tech-
niques, Electronics salutes Paul Richman,
president of Standard Microsystems Corp.,
Hauppauge, N. Y.

Cover is by Art Director Fred Sklenar.

TECHNOLOGY UPDATE, 110

The past year marked the semiconductor
industry’s entry into the era of very large-
scale integration. Moreover, VLS!'s effects
are already being felt in the computers,
communications, and instruments industries
and are spreading to other areas.
Semiconductors, 112: Very large-scale integra-
tion spurs developments in many processes.
Memories, 126: Solid-state memories grow in
capacity, shrink in size, access times.
Microprocessors & minicomputers, 138: The word
for 1979 will be 16 bits.

Computers, 152: VLSI logic and memory will
change architectures.

Instruments, 166: Use of microprocessors
grows; new storage CRTs show up.
Communications, 178: Technology keeps up
with growth in number of messages.
Packaging & production, 194: New chip-carriers
spread; so does in-circuit digital testing.
Components, 206: Solid-state technologies
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And in the next issue . . .

X-ray lithography breaks the 1-um barrier
. . . designing optical-fiber systems: first of
a series.
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Publisher’s letter

ach year for the last five years, the

editors of Electronics have faced
the intriguing task of worldwide
technological stock-taking in order
to produce our annual Technology
Update issue (p. 110). The challenge
for each editor is to define and
analyze the many distinctive yet
overlapping developments that
emerge over a year’s time, and then
to put these developments into some
kind of perspective. It requires an
all-out effort by the entire staff.

“Not the least of the problems
facing the editors for this issue is the
selection of the winner of our annual
Award for Achievement,” comments
Executive Editor Sam Weber, whose
job was to oversee the project.

The award goes to the person who
exemplifies leadership in electronics
technology or, through activity in
government, business, or the aca-
demic world, exerts leadership in
promoting the welfare of the elec-
tronics industries.

“If you think about it, this selec-
tion takes not only insight and
understanding about technology, but
a lot of guts to designate one from
among the many ‘stars’ who have
contributed to the advancement of
electronics technology,” Sam adds.

This year’s award winner, Paul
Richman of Standard Microsystems,
was an entry in a field of great quali-
ty. Yet he was originally nominated
by several editors and was an over-
whelming choice in the final ballot-
ing. For his extraordinary contribu-
tions to the improvement of MOS
performance through innovative
structure design, we think he is fully
worthy of our Achievement Award.
A profile on Richman and his contri-

bution starts on page 100.

It’s often called “The Battle of Cher-

ry Hill,” in humorous reference to
the fireworks that take place at the
Annual Test Conference held for the
last eight years at Cherry Hill, N. J.
The ninth conference, which starts
Oct. 31, should be no exception.

Even the theme is provocative—
can complex LSI continue to be
tested effectively at both the compo-
nent and board levels? The reason
for the battle is that the conference
brings together component users,
test equipment producers, and com-
ponent manufacturers, each with
differing views.

“This is perhaps one of the most
immediately relevant meetings of the
year,” comments New York bureau
manager Bruce LeBoss, who put
together the preview story with
instruments editor Al Shackil
(p. 81). “Unlike a number of confer-
ences that emphasize components
three to four years from actual appli-
cations, this meeting stresses the real
world of testing today’s devices or
anticipating problems in testing de-
vices that are soon to be used in high
volume.” That’s another reason for
the conflicts—the focus is on press-
ing problems that have a strong
impact on current LSI applications.

Essentially, the difficulties are the
same, only at increasingly higher
levels of complexity. “Yesterday’s
4-x problems are today’s 16-K prob-
lems,” Bruce concludes.

e
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power supplies
for your
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* 38 Models from 50-1000 Watts;
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MONOCHROMATIC
SENSORS

by
1R

INDUSTRIES, INC

APPLICATIONS
e Chemical, Biochemical,
Biomedical Analytical Instru-
mentation ¢ Process Con-
trols — moisture analyzers,
fluid flow and drop
rates * Pollution detection ¢
Safety devices — explosion,

smoke, and presence sens- !

ing devices (OSHA). ¢ Intru-
sion detectors.

A variety of ultraviolet, visi-
ble, and infrared detection re-
solvers are offered as stan-
dard devices. Narrow and
broad bandwidths are
available as integrated,
hermetically sealed, sensor
packages.

INFRARED INDUSTRIES, INC.
EASTERN DIVISION

62 Fourth Ave.

Waltham, MA 02154 U.S.A.
Phone [617] 830-5400

TWX [710] 324-1199
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- Readers’ comments

Cooperation is seen as key

To the Editor: As a candidate for
executive vice president of the Insti-
tute of Electrical and Electronics
Engineers, [ am concerned about
who would be my *“‘boss” next year.
As you have stated of the two candi-
dates for president, “many of their
objectives are the same” [Editorial,
Aug. 31, p. 24]. The question is: who
is likely to deliver?

The IEEE is controlled by the
board of directors, led by the execu-
tive committee, which is headed by
the president. The president must be
able to work with the board, just as
the president of the United States
must be able to work with Congress.
Jerry Suran will be better able to
enlist the board’s cooperation, which
is essential for translating brave
words into meaningful deeds.

A final word, to reformers who
wish to make the institute more
responsive to the members’ needs.
Consider two possible reforms that
make a lot of sense: election by all
IEEE voters of some members of the
nominations and appointments com-
mittee, and similar election of an
independent council to govern the
institute’s forum publications (those
that go to all members).

Leo Young
Washington, D. C.

Solutions for the real world

To the Editor: | read with disbelief
the comments of Eugene Swystun
[“Swystun likes what he sees in I°L
and n-channel codecs,” Sept. 14,
p. 14] about power considerations
for telephony coder-decoders.

According to the article, *“The low
power advantage of C-MOS is useless
because telecommunications systems
still have a lot of transformers and
transistor-transistor-logic parts.”
Quoting him directly: “Why reduce
power when you have all that junk
still hanging around there?” I itali-
cize the word *“junk” to emphasize a
void between the theorist and the
realist.

Yes, that “junk’ is still there, but
in most cases the current drains that
are associated with conventional
telephony components like relays
and battery-feed transformers are

traffic-dependent and not steady-
state power demands.

The added cost Mr. Swystun
emphasizes for complementary-M0s
designs versus that of other technolo-
gies is a one-time item. It is far less
than the continuing cost of power
required to support less efficient
logic forms.

Current electromechanical switch-
ing systems have power require-
ments that vary with user demand.
For instance, a 2,000-line electrome-
chanical exchange may vary from a
midnight power demand of 1,500
watts or less to a busy-hour demand
of nearly 8,000 w, with an average
24-hour power drain of under 4,000
w. Today’s digital telephone ex-
change of similar size will have a
power drain of over 5,000 w with
very little shift in drain between
peak and quiet hours.

Also, the unused capacity in the
new electronic switchers exacts a
power-cost penalty. Existing elec-
tromechanical and some stored-
program-control exchanges are engi-
neered and installed with a two- to
four-year growth capacity. This
spare equipment draws very little
power until activated. But spare
equipment in the new digital systems
will draw power at a fairly constant
rate whether activated or not. These
drains translate into larger power
plants, greater battery reserves, larg-
er emergency power plants, higher
BTU loads on the building air-condi-
tioning system, and most significant-
ly, higher power bills for the entire
life of the switching system.

As to size differential between
c-M0s and other technologies, the
impact of chip design on final codec
size will have little effect on a tele-
phone switching system’s overall
floor-space requirement.

We users of the new technology in
telephony are looking for a practical
marriage of technology and the real
world of telecommunications. Exotic
state-of-the-art designs that do not
address the whole problem are unac-
ceptable.

C. Keith Cheshire
Mid-Continent Telephone
Service Corp.

Matthews, N. C.
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HPS5328A
Universal Counter.
The Right Performance
At The Right Price.

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

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

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

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

*U.S. Domestic price only.

HEWLETT

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

Sound good?

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

Just call your nearby
HP field office or write

for our new electronic
counter brochure.

ELECTRONIC COURTERS

ho,

* PACKARD

1507 Page Milt Road, Palo Alto, California 94304

[F====" HP: MAKING EXPERIENCE COUNT

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

e

Reproduced by permission of
Hewlett Packard GmbH
Boblingen, Germany

Collection Programmer of the
HP Liquid Chromatograph t010B

Function: Control of the separation
of the liquids under test into their
component parts. The WIMA FKS 2
are being used as D.C. blocking
capacitors.

3

WIMA Capacitors: ]
High Quality Components
for Electronic Equipment

WILH. WESTERMANN

Spezialvertrieb elektron. Bauelemente
P.O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46805

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbanx
California 91505 - (213) 846-3911
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News update

B The Suez Canal is expected to
handle more and larger vessels more
efficiently when its new traffic-
management system becomes opera-
tional in 1980. Cutler-Hammer
Inc.’s AlLtech division in Ronkonko-
ma, N.Y., which had a letter of
intent from the canal authorities
[Electronics, Jan. 19, p. 14], now has
a $17.8 million contract to design,
manufacture, and install the system.

AlLtech will subcontract the proj-
ect to a three-company team: Cut-
ler-Hammer’s AiL division in Deer
Park, N.Y.; Megapulse Inc. of
Bedford, Mass.; and General Elec-
tric Co.’s Mobile Radio department
in Lynchburg, Va. AIL will provide
overall system engineering manage-
ment, the radar subsystem, and
computer-assisted display and con-
trol systems. Megapulse will supply
a miniature Loran-C position-fixing
system, and GE a series of voice and
data radio networks.

With the new system a ship
entering the canal will be detected
by radar and visually presented on a
digitally scan-converted display sys-
tem located in a harbor control
office. This data will also be sent to a
main computer to be displayed and
color-keyed by direction.

Bruce LeBoss

M A little more than a year after its
introduction, an optical step-and-
repeat camera that directly exposes
semiconductor patterns on silicon
wafers is going great guns. More
than 40 of Gca Corp.’s so-called
Mann psw (for direct step-and-
repeat on wafer) photorepeaters
[Electronics, Aug. 4, 1977, p. 115]
have been sold at an average price of
$450,000 each. In announcing the
camera, officials of the Bedford,
Mass., company said at the time that
there was plenty of room for
improvement in optical photolitho-
graphy before electron-beam litho-
graphy becomes a widespread pro-
duction reality for direct wafer expo-
sure, as opposed to mask making.
The response to the DSW appears to
bear them out, with Japanese semi-
conductor makers the leading cus-
tomers. Lawrence Curran

The 1000L
Series
Amplifiers . ..

Model 1000L

designed to
your needs
and our
standards

* 1000 watts CW linear

¢ 4000 watts pulse

¢ 10 kHz to 220 MHz

* |Instantaneous band-
width

¢ Low harmonic distortion

e Adjustable gain

¢ Unconditionally stable

¢ Remote control opera-
tion

¢ Fully protected

e Human engineered

Powerful and uncompromising

in quality and performance.

These versatile high-power

amplifiers are ideal for general

laboratory use, EMI susceptibil-

ity testing, equipment calibra-

tion, biological research, NMR

spectroscopy, ultrasonics, and

many other applications. The

series also includes Model

1000LM8 (1 to 220 MHz), Model

1000LM9 (1 to 200 MHz), and

Model 1500LA (1 to 150 MHZz)

with a 1500-watt output. For

complete information on our

high-power amplifiers, call

215-723-8181 or write:

Amplifier Research

160 School House Road
Souderton, PA 18964
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VFC’s...
We’ve done

one better, better.
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g The 4151 was the
% first multi-function

RN | VFC offered by
387 | Raytheon.It'salow-
ﬁdgi] i ¥ cost accurate means

of converting an analog
signal to a pulse train of proportional
frequency.

The 4151 gives you the option of
connecting it up the way you need.
Make a VFC, FVC, or a voltage-
controlled pulse generator. Com-
bined with a little external logic, the
possibilities are endless.

See for yourself. Use the handy
coupon, orgive us acall today. We'll
do the rest. Raytheon Company,
Semiconductor Division. 350 Ellis
Street, Mountain View, CA 94042,
(415) 968-9211.

Semiconductor Division
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The 4152 was the
4 next generation of
9" . VFC to come from
®_ " . " Raytheon. It's a
$95 " " 4151 andmore.Ithasa
1004 " |inearity capability of
+1% max. Both current source and
voltage references have guaranteed
maximum temperature coefficients
of +100ppm/°C and a maximum
one-shot stability rated at
+50ppm/°C. Addanexternalopamp
and you get linearity of +0.05%
max. and a total gain T7.C. of
+150ppm/°C.
The 4152 has a wide bandwidth of
greater than 100 kHz, and is DTL,
TTL and CMOS compatible, making
it an economical answer to your
data conversion needs.

O 4151 VFC
Other Products

Tell me more . . .
O 4152 VFC

# The 4153 is
the latest im-
4 ' provementon
. ' VFC’s offered
. by Raytheon. It
¢ puts LSl technology
to work for you. Ithas
a high linearity capability of +0.01%
max. at 10 kHz operationand ishigh
speed, 250 kHz min. All you need to
make it work are 2 resistors and 2
capacitors. It has fully contained
buried zener reference and on chip
op amp.
The 4153 has a total gain T.C. of
+150ppm/°C (including reference.
one-shot and current source T.C.’s).
The 4153 now makes precision
analog-to-digital interfacing an
economic reality.

O 4153 VFC

Name

Title _

Company

Address

City/State/ZIP

_______ —————

9
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MEET THE MONOBOARD.
THE WORLD'S MOST
POWERFUL SINGLE BOARD
COMPUTER.

AMC’s Monoboard, the AMC95/4000,
is the new boss of microcomputer boards.
It performs complex math at twice the
speed of any other board. And it can pro-
cess data at clock rates of 2MHz or more.

The Monoboard really has what it
takes to be a leader. It performs both
floating-point and fixed-point math
operations in the blink of an LED. It
can do 16- and 32-bit two's comple-
ment arithmetic (add, subtract, multiply
and divide), 32-bit floating-point opera-
tions, plus transcendental and data-
manipulation functions.

But those aren’t the only reasons the
Monoboard is taking over. It also has
four independent DMA channels, 4K
bytes of RAM, space for up to 12K bytes
of ROM/E-PROM, a serial 1/0 port,
and 48 programmable 1/0 lines.
> And the Monoboard has the same

; . : = L physical configuration as the SBC-80
LELEEEEEEEELE DR AR

-
L

P

W
]
]
:
]
]

- o g

card family. So anyone now using
SBC-80’s can pack more power in
their systems by simply plugging in the
Monoboard.

If you want power, and lots of it, get
the Chairman of the Board on your side.
Get the Monoboard from AMC.

_ Advanced
Micro Computers

ol

An Affiliate of Siemens
3340 Scott Bivd., Santa Clara, CA 95051. (408} 938-7777
Distributed nationally by Advanced Micro Devices.

Circle 11 on reader service card



Whether you test components,
with In-circuit or
IN production

(GenRadhasthe Automa

In-Circuit Testers

Assembly and The low cost, keyboard for easy user
process-related faults computer-controlled, programming. Rapid ~ “™®Gesfad
account for 70% to bench-top GR 2230-1 testing with 64-pin

80% of PC-board provides automatic scanner, expandable
faults. By detectingand high-volume in-circuit to 128. Flexible
repairing these faults testing of small PC interfacing to

early in the production boards and modules. bed-of-nails or probe
cycle, troubleshooting English-language fixtures. Automatically
bottienecks during macro-instruction prints out faults.

fuhctional testing are
minimized and a cost
saving increase in
production throughput
occurs. The GR 2270
In-Circuit/Functional
Test System with
automatic program
generation software
keeps program costs
low. Identifies multiple
faults in a single pass
and prints a board
repair message in
simple English.
Eliminate subjective
visual inspection. Fast,
accurate and cost
effective.

|C Testers

Users find GenRad digital (1742, 1744)
and linear (1740) IC testers easy to setup
and operate to provide low-cost testing
with faster IC throughput. Complete
testing to vendor specifications assures
you of a good IC and vendor correlation.
The resultant reduction in board failures
will often pay for the tester in months.

Porta ble Interfaces are also available to a variety of

popular handlers.

Field-Service Tester

Reduce your field
service costs. The GR
2225 digital PC-board
test system with
automatic guided-
probe diagnostics
provides your field
service engineer with
on-site test and repair
similar to that of your
factory's production
test department.
Language translators
convert your factory
board test system
programs to keep
programming costs
low. This shortening of
the repair pipeline results

in a dramatic reduction of
large spare board inventories.

1744
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circuits, modules, or PC boards.. ..
functional testing ...
or inthe field...

ic lest Equipment for you!

Functional Testers

The GR 1796 Dynamic
Digital/Analog Test System
for parametric, high-speed
digital and analog testing is
designed to diagnose your
most complex state-of-the-art
PC boards. Like digital boards
using LSI chips such as
microprocessors, RAMs,
ROMs and UARTSs. High
speed driver/sensors (dc to
over 1.5 MHz), sophisticated
analog stimulus and measure
ment modules, and a flexible
switching matrix and PCB
interface capability are just a
few technicali highlights that

Composed of specially
designed and selected
modules and system
components, this
combination, integrated into
one total system, provides
faster testing and operation,
easier programming and
greater expandability.

The low cost GR 1795-HD and
-FD Logic-Circuit Test Systems
are ideal for the smaller
manufacturing operation or for
operations requiring
additional production capacity
for testing digital PC boards.

this verstile system provides. With automatic
o program-generation and
The GR 1799 Digital/Analog complete diagnostic

Test System is a fully capabilities, you can realize a
integrated system in the new cost effectiveness as
medium-price range for provided by this

functional testing of digital, computer-controlled,

analog and hybrid PC boards.  simulator-based system.

Component Testers

The GR 2230 is a fully versatility ofthe system  Measuring impedance

automated, user is being realized in a of passive components
programmable, broad range of such as capacitors,
bench-top system applications from resistors and inductors
which reduces thetime  component is fast and simple with a
and cost of testing manufacturers in low-cost, high
components, networks production test to performance micro-
and modules. lts component users in processor-based
flexibility permits rapid  incoming inspection Digibridge™. The GR
mixed measurements departments. 1657 and 1658 offer
on sequenced reeled measurement of R, L,

C, D and Q at test
frequencies of 1 KHz
and 120 Hz. The 1-MHz

components and
circuits containing
resistors, capacitors,

inductors, and diodes GR 1687 measures Ls 30C Baker Avenue, Concord, Massachusetts 01742
or transistors. The &Q,Cs&D,Cs & Rs, « Atianta 404 3945380 = Boston 617 646-0550
performance of each Cp & Gp. The 1658 e Chicago 312 884-6900 = Dallas 214 234-3357
component can be and 1687 keyboard = Dayton 513294-1500 = Los Angeles 714 540-9830
measured against models feature ten = New York (NY) 212 964-2722, (NJ) 201 791-8990
individually specified automatic limit = San Francisco 408 985-0662 s Washington, DC 301 948-7071
test limits. The comparison bins = Toronto 416 252-3395 = Bourne End (UK) (06285) 2 66 11

for sorting and
selectable test
speeds plus an

optional IEEE
488 bus/handler Q en a
interface.

Circle 13 on reader service card 13
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Adjustable

Flat-Pack
Socket/Carrier
Systems

Versatile TEXTOOL test systems
accept wide range of ‘‘non-
standard” flat-pack packages
with 24 to 44 leads.

TEXTOOL's expanded series of ad-
justable flat-pack socket/carrier sys-
tems are designed to test most “non-
standard” packages for which no suit-
able system is readily available.

Like all TEXTOOL sockets/car-
riers, these systems offer maximum
device protection. The contacts give
firm wiping action, but do not damage
device leads. The carrier completely
protects the device (with either fiat or
formed leads) and offers a fast, effi-
cient method of testing
or aging.

The sockets
have a lid design
that eliminates shorting against con-
tacts and which will not separate from
the socket body under normal usage.
Other significant features include in-
tegral chassis mounting holes and
minimum lid overhang at the back of
the socket to permit maximum PC
board mounting density.

TEXTOOL's socket/carrier system
series accepts a wide range of pack-
age sizes from 24 to 44 leads, thus
offering test versatility previously un-
available.

Delailed technical information on
TEXTOOL's expanded line of adjustable
flat-pack socket/carrier test systems is
available on request.

PRODUCTS, INC.

1410 W. Pioneer Drive - Irving, Texas 75061
214/259-2676

_
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Zschau takes the helm
at the AEA

Getting the Government to reduce
the paperwork that plagues electron-
ics companies engulfed in a morass
of Federal regulations is a high
priority of the American Electronics
Association. So says its new chair-
man, Edwin V. W. Zschau.

Zschau, who is also chairman of
Systems Industries Inc., Sunnyvale,
Calif.,, a minicomputer equipment
maker he founded in 1968, knows
the problems firsthand. “My own
company has fewer than 300 em-
ployees, yet we spent weeks the last
two years working on a two-inch-
thick affirmative-action manual,” he
relates.

The form of forms. “The concern
of this regulatory activity is not with
what we’re actually doing in hiring
minority and disadvantaged em-
ployees but with the form of the
manual,” he continues. Part of the
problem was that a new inspector
did not like the manual approved by
the previous inspector. Such Govern-
ment red tape consumes an incredi-
ble amount of time, especially for
small companies whose only other
choice is to ignore Federal contracts
entirely, Zschau contends.

He wants the association, head-
quartered in Palo Alto, Calif., to
identify the areas where regulations
are not fulfilling their purpose and
work to eliminate them. The AEA
will also continue to lobby for legis-
lation it considers vital, as it did in
testifying in favor of legislation to
reduce the capital gains tax and to
ease customs procedures.

Effective. Zschau believes the
electronics industry is perceived as
being a responsible and effective
lobbyist. He attributes this effective-
ness to having “‘done our homework
and to relying on executives who
have the perspective to discuss issues
with elected officials.”

Other issues likely to involve the
AEA are the legislative efforts to
reform the Communications Act—
“we’re pushing for more open com-
petition” with AT&T, he says—and to
change cost-accounting procedures

Opposed. People should speak out against
Government red tape, says Edwin Zchau.

applied to Government procurement
contracts. On trade matters, Zschau
promises that the association will
also be heard from.

Besides lobbying, “the other pur-
pose of the association is helping
companies build successful business-
es,” Zschau points out. More than
two thirds of the AEA’s 1,000-plus
member companies have fewer than
200 employees. When his term ends
in November 1979, he says, he
would like to look back and see that
the association not only provided
leadership on the state and Federal
level, “but also helped member
companies become successful, par-
ticularly the small ones.”

Third World will want
photovoltaics: Varian’s Maget

Look for the first large markets for
photovoltaic solar cells to start open-
ing up in developing areas of the
world, rather than in the United
States, says Henri J. R. Maget,
recently appointed to the new posi-
tion of corporate director of solar
energy at Vartan Associates, Palo
Alto, Calif. Lacking an established
electrical grid, countries in places
like Central Africa and the Middle
East will be eager to apply solar
arrays, he says.

Eventually, solar energy will fur-
nish about 2% to 3% of U. S. energy
requirements, he believes, repre-
senting “a multibillion-dollar busi-
ness in which the investment will be

Electronics /October 26, 1978
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The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today’s engineering needs. And it's one
that’s complete. It lets you be up and
running fast. All you need is a power
suppiy and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
SAVER® PROM card). There's also 1K of
on-board static RAM. Furlher, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel 1/O and five on-
board programmable timers.

Add to that vectored interrupts.

EASY TO USE

Another convenience that makes the
Model SCC computer easy to use is our
Z-80 monitor and 3K Control BASIC (in
two ROMEs). With this optional software
you’re ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess 1/0O ports and memory locations —
and call machine language subroutines.

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enormous expandability if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Then there’s Cromemco’s broad
line of S$100-bus-compatible memeory
and I/O interface cards. Cards with fea-
tures such as relay interface, anatog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-
nd ROM cards, too.

.....

AVAILABLE NOW/LOW PRICE
The Cromemco Model SCC is avail-
able now at a low price of only $450
factory assembled {$395 kit).
So act today. Get this high-capability
computer working for you right away.

i n ¢ o r p o r a t e d
Specialists in computers and peripherals

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 o (315) 964-7400
Circle 15 on reader service card



This moided case of Plenco 309
houses Ranca's Pressure Sensor.

The Ranco D20 Pressure
Sensor is the prime controller of
a demand defrost system that
“uniquely overcomes the limita-
tions of heat pump and refrigerator
defrost controls; according to the
manufacturer, Ranco Controls
Division, Columbus, Chio.

Housed in the Plenco phenolic
molded case is a new Ranco-
developed bellows-like pressure
monitor of extreme sensitivity, as
well as switches and other elec-
trical-mechanical components.

“We use your Plenco 509
reports Ranco, "because our
molder, The Plastic Moldings
Corp., Cincinnati, Ohio, recom-
mended the compound’s mold-
ability for this specific design
configuration’

An electrical-grade thermoset,
509 Black also offers fast cure,
good dimensional stability, 2 ood
heat resistance, and performs
well in compression, transfer and
injection molding methods.

Call us at (414) 458-2121 about
your particular molding problem
or application. You'll always find
us sensitive to your needs.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, W1 53081
Through Plenco research . .. a wide range of
ready-made or custom-formulated phenolic,
melamine-phenolic and alkyd thermoset
molding compounds, and industrial resins.

16 Circle 16 on reader service card
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New cell. Henri Maget is counting on photo-
voltaic cells made of gallium arsenide.

large.” And he adds, “We’re talking
about a breakthrough in costs by the
end of the 1980s.”

Slow but sure. In the meantime,
“you don’t want to force the technol-
ogy in the near term to meet criteria
that can’t be done economically and
create a credibility problem with the
public,” continues the French-born
holder of a Ph.D. degree in chemis-
try. You don’t want oversell.”

For Varian, success will come
when the overall cost of the support-
ing system hardware is reduced
enough to offsct the cost of the more
expensive but more efficient alumi-
num-gallium-arsenide cells it will be
using [Electronics, July 20, p.42].
The company believes it can hit cost
goals by packing the cells more
densely and by more effective sys-
tems design. Varian is the only one
of more than 15 companies in the
Department of Energy’s solar con-
centrator program to pursue gal-
lium-arsenide cells.

Maget, previously manager of
business development at United
Technologies Inc.’s Chemical Sys-
tems division in Sunnyvale, Calif.,
likens the present state of the photo-
voltaic business to the situation
during much of the 11 years he spent
helping develop fuel cells in General
Electric Co.’s direct energy conver-
sion operation. Both programs seek
better energy conversion, but fuel
cells had a big cost problem because
of the expensive electrode material.
With solar energy, though, “you
don’t have the materials problem, so
you don’t need the same kind of
breakthrough,” he says. d

Electronics / October 26, 1978



SSR UPDATE

AC Solid State Relays:

We have more answers than
you have questions.
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Whatever your AC solid state relay switching problem, the
odds are we have the answer sitting on our shelf. With more
than 90 different models ready to meet your needs, you have to look
long and hard to find a preblem we can’t answer.

The features tell the story. Voltage ratings up to 800V peak.
Steady state load current ratings up to 40 Amps. High transient
immunity. Optical isolation. Zero cross-over switching. A variety
of packages for pec board, chassis or heat sink mounting. Even
a family of military SSRs designed to meet MIL-R-28750. It’s
industry’s most complete line of AC SSRs.

If you still can’t find your answer, we’ll help you. The
industry’s most experienced engineering staff is available to give
you applications support. After all, the more effectively you use
our solid state relays, the better off we both are. So call or write
us today, and tell us your problem.

“/™ TELEDYNE RELAYS

31565 W. El Segundo Bivd., Hawthorne, CA 90250 * (213) 973-4545
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As the largest indepencdent supplier of semiconductor
add-on and add-in.Memery in the United States,
Intersil has delivered over 2 billion bytes of semicon-
ductor memory. Both'systems and modules. Many
people think of us as leaders in semiconductor
technology. And they’re right. Today, as a result of the
1976 merger between Intersil and Advanced Memory
Systems, Intersil is one of the largest forward inte-
grated semiconductor firms in the U.S.A. That means
we can offer both advanced semiconductor devices
and a full range of memory systems. IBM compatible
add-on memory systems. Other large scale main-
frame memory systems. General purpose memory
modules. Core Replacement modules. Add-in mem-
ory. Plus, custom memory products. 2 billion bytes
delivered to date.

OEM SYSTEMS.

Intersil’s standard and custom OEM memory systems
product applications range from terminals and cash
registers to medical systems and large, general pur-
pose computers. And, from single memory cards to
entire memory systems.
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" “We measure success by semiconductor
i ' memory systems delivered.2 billion bytes”

i

Intersil Mb’du‘lar Memory Systems (IMM): Designed
for medium to large systems applications, the systems
offer from 64K to 4096K bytes of rack mountable
memory complete with power and chassis. Modular
memory systems are available with numerous options
to facilitate their use in a wide variety of applications.
RAMSTAK! General Purpose Memory Cards that
offer storage capacity from 16K x20 to 128K x 24.
Designed for small to medium scale systems appli-
cations, the cards are compatible with industry
standard core memory cards. Timing and control
are self-contained. RAMSTAK cards are available
using 4K, 8K, and, will soon be offered with 16K
Dynamic RAMs.

CMOS Power Saver™ Memory Cards: Dissipating only
2.5 watts at 5V, Power Saver cards offer 16K x 8 MOS
memory on a single 7" x14" card. 300ns access. TTL
compatible. And, Power Saver Memory Cards include
on-board battery backup.

NEW ADD-IN MEMORIES.
Intersil has introduce—d a new seri;of s:andard
add-in storage modules for the DEC'PDP*-11 and Data




succeeds like success”’

Alexandre Dumas, Pere
1802-1870

4096K BYTES
64K BYTES

IMM
GENERAL 510k
POWER
PURPOSE St
MEMORY i
SYSTEMS
ADDRESS/DATA

CUSTOM
MEMORIES

DYNAMIC

.

RAMSTAK™

GENERAL ADD-IN

PURPOSE MEMORY
MEMORY BOARDS
CARDS

PDP* 11

RAMSTAK™ 4K
RAMSTAK™ 3K
RAMSTAK ™ 16K

General Nova™-3 families of minicomputers. Naturally,
both systems are totally hardware and software com-
patible with their host computers.

CUSTOM MEMORY.

Our standard products offer answers to most memory
requirements. But many customers have unique require-
ments. For 10 years, we’ve specialized in the design
and development of custom memories. Tested them.
Burned them in. And delivered them. In volume.
On time. With proven reliability.

FROM SUCCESS TO SUCCESS.

First it was mainframe memory. Then general pur-
pose modular memory systems and CMOS memory
cards. Next, system compatible add-in memory for
the PDP"-11 and Nova™3 minicomputer families. And
from there, to even more cost effective memory sys-

tems. Because nothing succeeds like success.
'DEC and PDP are registered trademarks of Digital Equipment Corporation
NOVA is a registered trademark of Data General Corporation.

™RAMSTAK is a trademark of Intersil Incorporated.

™Power Saver is a trademark of Intersil Incorporated.

CALIFORNIA: Sunnyvale (408) 744-0618, Long Beach (213) 532-3544
COLORADO: Aurora (303) 750-7004 » FLORIDA: Fort Lauder-
dale (305) 772-4122 « ILLINOIS: Hinsdale (312) 986-5303 »
MASSACHUSETTS: Lexington (617) 861-6220 « MINNESOTA:
Minneapolis (612) 925-1844 + NEW JERSEY: Englewood Cliffs
(201) 567-5585 » OHIO: Dayton (513) 866-7328 « TEXAS: Dallas
(214) 387-0539 » CANADA: Brampton, Ontario (416) 457-1253/55

r——————————————————————————————-

INMeRSIL

Microsystems
10710 North Tantau Avenue, Cupertino, CA 95014
Tel: (408) 743-4442 TWX: 910-339-9369

Send me information on:
— PDP™11 add-in memory
— Nova -3 add-in memory

— Intersil Madular Memory
Systems (IMM)

— RAMSTAK™ General
Purpose Memory Cards

— CMOS Power Saver™
Memory Cards

— Custom memory products

— Please enclose your
Alexandre Dumas poster.

Name. Title

Company

Address - —

City — State —_Zip J—
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Design your
smart product
fast.

Start your microprocessor-
based product with
HP’s 2649A.

It’s an 8080 MPU, CRT, dis-
play subsystem, power supply and
15-slot backplane, all in a good-

looking case.

You choose the RAM, PROM, ROM,
serial or parallel I/O, dual cartridge tape drives
or keyboard you need for your product.

Then take advantage of our standard firm-
ware, including utility subroutines for data display
manipulation, keyboard switch translation,
data transfer and communcations
protocol. It's

software
you
don't
have to

write and debug.

Study our

documentation to
understand the 2649A.

Our 2649A hardware and

firmware documentation was writ-

ten by engineers who know the 2649A inside and
out. Because they designed it.

For easy reference, its 1,800 pages are or-
ganized in two volumes like an encyclopedia. So,
for example, if you need the pin assignments for
our keyboard interface module, it’s easy to look
up. And you'll find the details in the words of the
engineer who designed it.

The more you know about our
product, the less time you'll spend
on yours.



Write, assemble and debug
your software on the 13290B
Development Terminal.

The 13290B has a source pro-
gram editor so you can quickly write
8080 assembly language programs. A resi-
dent assembler to convert source programs into 8080
object code. 64K bytes of RAM as a test bed for your
software. And a friendly, interactive debug program
that lets you watch your program run step by step,
in mnemonics, not ones and zeroes.
And because the 13290B is a 2649A, your
program runs in your product’s environment, which
is a big help if timing or execution speeds
are important.
It’s probably the only development _d
tool you'll need. .

Get hands-on

experience at our
2649A workshop.

Monday morning we'll ask you
about your product. Then we'll spend five days
showing you how to use the 2649A, 13290B and
documentation to make it.

Of course, in just five days you probably
won't be able to design your product completely.
But by Friday night you'll have a good head start.

Send us this coupon.
Wel tell you more about
how HP’s 2649A OEM Support

Program will help you design your
smart product fast.

|

|

|

|

|

|

| Nalme - = Title_ -
| Company

| Address e
| Crity/St_ate/Ziip B
|

|

|

|

|

l
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My smart productis

HEWLETT l’:ﬁp_:; PACKARD

Mail to: Hewlett-Packard. Attn: Ed Hayes, Marketing Manager,
Data Terminals Division, Dept. 626

42804HPT8 Avwable on G0 eomtrlimmber GSAGS A 720 19400 Homestead Road, Cupertino CA 95014.
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Editorial

Trade with Japan and other misunderstandings

During the visit to Japan earlier this month
by the 138-member U. S. export development
mission, it was disconcerting to witness the
apparent lack of communication between
Japanese officials and the American

leaders —Secretary of Commerce Juanita
Kreps, mission leader Mark Shephard Jr. of
Texas Instruments Inc., and Frank A. Weil,
assistant commerce secretary.

For example, the Americans repeatedly
stated that the Japanese must remove nontariff
barriers in order to permit more participation
in their markets by U. S. manufacturers. But
the Japanese either refused to recognize the
problem or else insisted that matters such as
complex distribution systems and unfamiliar
safety standards were simply part of the
complicated task of doing business in Japan.

Japan pointed to its International Balance
of Payments Countermeasures headquarters,
now called simply Reduce-the-Surplus
headquarters, as a sign of good faith. This
group has a supplementary budget of 45
billion yen ($243 million at current exchange
rates) to spend in America for medical
equipment and aircraft. However, this fund
is nowhere near the multibillion dollar
procurements of the Nippon Telegraph and
Telephone Public Corp. and the Japan National
Railways that are “closed” to foreigners.
Instead, these public corporations have
“families’” of domestic suppliers that get the
business. Indeed, American computer
companies in particular would love to get a
piece of NTT’s procurement pie, but chances
are rather slim since the Japanese government
claims to have no influence over the telephone
company. This response is somewhat hard
to believe since the government approves
NT1’s annual budget.

Nevertheless, the dozen or so electronics
companies that participated in the trade
mission should not feel discouraged. Perhaps

24

arriving in a group is not the best way to
open business with Japanese companies, but
it’s a first step.

More important, there are Japanese
companies that want to see what the Americans
have to sell, and the publicity the mission
attracted was good. One major
business-machines producer, for instance, is
considering buying computer terminals and
modems from the U. S., an about-face from
the days when American consumer electronics
firms were purchasing OEM, private-label
goods made in Japan. The arrival of the
mission provided an opportunity to explore
this interest. Now that the initial fact-finding
contacts have been made, there is more hard
work ahead. One very real trade barrier is
Japanese doubt about American quality
control. Another problem is establishing a
presence in Japan.

The need for full commitment was quite
apparent at the Japan Electronics Show this
month. What the American trade delegates
who attended saw was a sparse crowd in the
hall set aside for foreign booths, where firms
such as National Semiconductor, GenRad,
Mostek, and Fluke got tiny spaces in their
sales reps’ exhibits. But they saw large crowds
at the Texas Instruments booth, located in
the hall for domestic components companies.
And, if they had their business antennas
carefully aligned in the domestic halls, they
would have met Japanese ready and eager
to “buy American” for specific products. If
nothing else, the trade mission has come
away with information on what the Japanese
want to buy; next is to figure out how best
to sell it. As T1’s Shephard aptly pointed out,
““the best way to become an export-oriented
nation is to increase dramatically the number
of exporting firms.” Then he cautioned that
the Japanese market is tough. “It is not a
vacuum waiting for U. S. products.”
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PRO-LOG makesit easy
o board the STD BUS.

Introducing the STD BUS,
the simplest bused
microprocessor system
ever made. STD means
Simple To Debug,
Simple To Develop,
Swift To Deliver.

The new STD BUS—8-bit
microprocessor systems built
around a standard bused
motherboard which allows
any card to work in any

slot. Thus you can change the
function of your system, the
memory type, even the

microprocessor type by simply
exchanging one card for any
other. The STD BUS is 56 lines
wide and is compatible with
Pro-Log’s standard 4 2-inch
by 6 %.-inch edge-connected
cards.

RDS IN THESE CATEGORIES
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It's supported by both Pro-Log A whole new card series
available for use with
the STD BUS.

Our new 7000 Series 8-bit
systems were specifically
designed for use with the STD
BUS. We have cards inlimited
quantities now, in production
quantities in January.

and MOSTEK and freely
available to the industry.

Watch for announcements as new cards become available.

PRO-LOG

CORPORATION

Microprocessors at your fingertips.

B S
0100 7000 sERiES

Buy 250 of any one card, and
we give you free the plans for
that card and non-exclusive
manufacturing rights so you
can build it yourself.

In addition to cards, we also
make a 2 or Ya rack card
cage. It includes motherboard,
card edge connectors and
mounting brackets.

Every part in our systems is
or soon will be a second-
sourced industry standard
which means that if you
produce our systems yourself,
you'll never have to worry
about the availability of sole-
sourced parts. Through cross
licensing arrangements,
MOSTEK will also be building
most of our cards giving you
yet another source of supply.

Learn about the STD
BUS and our 7000 Series
Systems.

Send for our Microprocessor
User’s Information Packet.
Pro-Log Corporation, 2411
Garden Road, Monterey, CA
93940. Phone (408) 372-4593.
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Performance
makes

the difference

Model 321

Wideband
Phase Angle Yoltmeters

¢ High Reliability e High Performance

For 10 Hz to 100 kHz Measurements of:

* |In Phase Voltage e Total Voltage
e Quadrature Voltage ¢ Fundamental
* Phase Angle Voltage

The Model 321 features high harmonic and
noise rejection, reference AGC, a unique
digital phase detector and 0.5° phase angle
accuracy over a wide frequency range.

=

CALL OR WRITE FOR i ..
COMPLETE SPECIFICATIONS. &= =8

NORTH ATLANTIC
industries, inc.
®
60 Plant Avenue, Hauppauge, New York 11787
(5616) 582-6500/TWX: 510-227-9660/Cable: NO ATLANTIC

Circle 26 on reader service card

Meetings

Computer Security Conference and
Exhibition, Computer Security Insti-
tute (Hudson, Mass.), Statler Hil-
ton, New York, Nov. 6-8.

Chicago Fall Conference on Con-
sumer Electronics, IEEE, Ramada
O’Hare Inn, Rosemont, Ill., Nov.
6-8.

12th Annual Asilomar Conference on
Circuits, Systems, and Computers,
IEEE, Asilomar Hotel, Pacific Grove,
Calif., Nov. 6-8.

Electronica 78 —The Eighth Interna-
tional Trade Fair for Components
and Assemblies in Electronics, Mu-
nich Fair Association, Fairgrounds,
Munich, West Germany, Nov. 9-15.

Eighth International Congress on
Microelectronics, 1EEE, Fairgrounds
Congress Hall, Munich, Nov. 13-15.

CompSac 78 —Second International
Computer Software and Applications
Conference, 1EEE, The Palmer
House, Chicago, Nov. 13-16.

Gomac-78 —Government Microcir-
cuit Applications Conference, U. S.
Department of Defense (for infor-
mation, contact Robert D. Larson,
Wright-Patterson Air Force Base,
Ohio), Del Monte Hyatt House,
Monterey, Calif., Nov. 14-16.

24th Conference on Magnetism and
Magnetic Materials, 1IEEE, Stouffer’s
Inn, Cleveland, Nov. 14-17.

Annual Assembly, Radio Technical
Commission for Aeronautics, Shera-
ton National Motor Hotel, Arling-
ton, Va., Nov. 16-17.

Symposium on Computer-Aided De-
sign of Digital Electronic Circuits
and Systems, The Commission of the
European Communities (for infor-
mation, contact Keness Belgium
Congress SA, Brussels), Hilton Ho-
tel, Brussels, Nov. 27-29.

Autotestcon 78, International Auto-
matic Testing Conference, IEEE, Hil-
ton Mission Bay Hotel, San Diego,
Calif., Nov. 28-30.
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How you can

Z80 power for SI71.
Mosteks MD Series lets you control
system functions and cost.

Design Z80
systems fast and
economically with | MDX

Mostek's MD Module Price*
Series of OEM CPU1 $171.00
[T L
boards. Choose .
° 32K DRAM  410.00

either MD stand-

alone boards or *100'lot quantities

Mosteks Micro Design Series

system designed to
handle any MDX
card in any card siot.

Module Price* This reduces hard-
$171.00 ware design time
164.00 letting you concen-
MD-SBC1 194.00 T U

The MD stand-
alone microcom-

expandable MDX
boards—both on compact 4.5" x 6.5"
cards.

The MDX boards are modularized by
function. This reduces system cost since
you buy only the functional modules you
need. And you can use any combination
of MDX cards because all MDX cards are
STD BUS compatibte.

The STD BUS is a unique second-
sourced motherboard interconnect

-
| Speieraie )
51

LA !
Chcacemunt
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puter boards are also Z80-based. The
MD-SBC1 features 8K x 8 EPROM; 2K x 8
RAM; two 8-bit input ports; three 8-bit
output ports; two interrupt inputs; and
single +5 Volt power supply.

For more information, call or write
Mostek, 1215 W. Crosby Rd., Carrollton,
TX 75006; phone 214/242-0444. In
Europe, contact Mostek Brussels; phone

(32) 02/660.25.68. MOSTE[(@
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Single-chip microcomputer

280 Combo Chip L N GO . S AID-80F software

SD Series Single-chip microcomputer CRT and line prin

Single-chip microcomputer 280 Central Processing Unit MK 3874 — an EPROM 3870.

1478 wostek Corp World Rac_iio History



Mostek makes all these microcomputers.
Surprised? The fact is Mostek has the capa-
bility and support to solve almost all your
microcomputer design needs.

That means you can get components,
microcomputer boards, and complete devel-
opment systems —whatever it takes to de-
velop your design idea.

All from Mostek. The company that’s engi-
neered some of the most exciting products
around.

Like the mdustry-leadmg 3870 family. of
single-chip microcomputers Or the new
Combo™ Chip which gives you Z80 power

with fewer components. And Mostek’s latest:

‘introduction, the MD Series™, is a unigue .

- Z80-based famnly of modular mrcrownptner .

- boards

“Plus.you 6rﬂy neod one devek;epmemsys- =l —
tem, Mostek’s AID-80F ™, 1o develop and de- -

. bugsoﬁwareforMomksmrepmdtct‘ :

Single-chip microcomputer

Z80 Direct Memory Access

line. BASIC and FORTRAN are-also avail-
able for use on the AID-80F.

Mostek’s commitment to mictocomputers
goes far beyond products. There are also
field application engineers, factory support,
complete documentation, and miich-more,

So when you're designing with microcom-
puters, call or write the microcoffiputer -~
company: Mostek; 1215W. Crosby Rd., . ..
Carroliton, TX.75006; }hommdlmm
_In Europe, contact Moshk Brusssis, p‘none
- (32) 02/660 25 68 .

AlID-80F

Software development boards Z80 Parallel Input/Output

World Radio History




How to tell a clad connector

It’s easy to think of connectors For example, the shortcomings

| %, asall being pretty much the
. same. But actually, there are

! ~ . significant differences
A between ordinary
e connectors and

clad con-
nectors.

N,

N

of connectors with monometal
contacts have long been known.

Alloys, though more versatile
than monometals, haven’t been
able to provide the range of
characteristics demanded by
today’s applications.

And most gold platings, such
as flash gold, are too thin for any

L

kind of durability. They tend to

‘ . be porous and vulnerable to
e abrasion and intermittencies.
g - ~ And they’re wasteful and costly,
because you really need gold
only at the point of contact.
The optimum solution, then,
would be a combination
of metals that provide
the exact characteris-

It’s a bonding process pioneered
and developed by Texas Instru-
ments. And it’s called cladding.

The clad difference.

Basically, a clad metal is two
or more metals bonded at the
molecular level into a composite.
There’s no need for intermedi-
ate adhesives or brazing alloys.
It’s simple, it’s clean and it’s
permanent.

In TI connectors, a strip

usually gold—is bonded as a
50 to 75 micro-inch inlay to a
base “spring” metal.

When the connector is
fabricated, the gold inlay ap-
| pears at the point of contact,
the only place it’s needed. So
even though it’s non-porous,
much thicker and far more
reliable than gold plating, we

Cut-a-Way End View
Soider Tail_

I osz'marc Board
(1 572002)

of metal ~the “contact” metal, JF°

Cross section of a 3-layer pressure-bonded
composite metal.

can almost always offer our clad
connectors for less than you’d pay
for an ordinary connector.
And because we manu-
facture our connectors

300%
(o= iry

tics required for the menon’  from start to finish at a
specific application. As single site, you not only
of today, thereis only  “{" g i get a low priced connector,
one way to produce Te. Eggg, but a high quality connec-
such a combination. L tor, too.

&

)

Our toughest customer.

The technique of bonding one
metal to another is simple in
concept but difficult to execute.
This probably explains why
there are so few manufacturers
of clad metal. Of these manu-
facturers, Tl is far and away the

Clad metal strip material



from an ordinary connector.

Custom features, customers with such problems.
standard prices. And chances are, we can help
TI's gold inlay is easy to spot. ~ YOU too.
But there are other features, Ask for our catalog.
usually associated with custom- Itsb tiful
ized connectors, that aren’t so S beau
easily seen. These features and it’ free.
come with all standard TI con- Now that you know there’s a
nectors and sockets, along with  big difference between clad
off-the-shelf availability. connectors and ordinary con-
They include the following: nectors, you'll probably want to
A special edge grip Clad metal is: see what we have
contact design that ) to offer. We
Clad metal strips are stamped into contacts by maximizes contact ore conductive  Homogeneous have a fasci-
1 f :llggh L edfgessas. pressure and per- More durable More reliable nating cata-
argest in the world. . - 2.
We are also the largest semi- gl‘llésirflassetl,‘t%)ns. " Nonporous phore dense l%ixas%:n-
conductor manufacturer, which Face grip Wrought Lesscosty  pection”—
gives us an intimate knowledge of  contacts that - that tells

connectors and their electrical re-
quirements. So as we developed

our clad metal capability, we were
able to apply it intelligently and
immediately to our

provide

excellent inser-
tion/withdrawal

me

the whole story V

about TI clad

force ratios. connectors —
= And singgnvf/l: flt:g Zur Pre-loaded and sockets —
own connectors in many of the ~contacts for and presents
products we make, we get direct faster, easier the products
and rapid feedback from one of production in- in detail with
the most exacting manufacturers ~ S€THon of IC’. EeSompalyit s
in the electronics industry. And individ- descriptions,
In short, we're our own tough- ually replaceable illustrations
est customer. Whichis why our ~ contacts which and specifi-
connectors have to be the best. ~ canbe changed cations.
without remov- For a copy,
ing an entire just call or
SOCket. from its Fire assay helps Texas Instruments write Texas
mounting. metallurgists determine precious metal purity, Instruments
In most cases  fundamental to achieving high reliability. Incorporated,
you'll be able to Connector
find the connec- Systems
tor you need Department,
among our Mail Station
standard offer- AVITT 2-16, Attle-
ings. But if you H4 Series Edgeboard Connector boro, Massa-

Cross Section of H4 Series Edgeboard Connector

have a complex or unusual appli-
cation that calls for a custom-
designed connector, tell us about
it. We've helped hundreds of

chusetts 02703. Tele-
phone (617) 222-2800,
extension 268, 269

or 7327.

a2

TExXAsS INSTRUMENTS

INCORPORATED
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Ours: TCR equals 35 PPM/C typical.
Theirs: Extra cost or unavailable.

New cermet resistive element gives A-B trimmers a standard TCR of =35 PPM/°C typical.
Plus a typical 1% CRV. Easy "set-and-forget” adjustability and unmatched stability over a
wide temperature range. 6 trimmers, 10 ohms to 2.5 megs.. 41 terminal options, variety
of sizes, shapes and enclosures. Satisfies the majority of your trimmer applications.

We have what you need. Our distributors have them when your need is now.

Ask for Publications listed below.

TCR OPERATING

LESS THAN RESISTANCE RANGE POWER TEMPERATURE ~ PUBLICATION
TYPE | 500 OHMS AND TOLERANCE RATINGS RANGE NUMBER
A 10 ohms to 0.5W @ 85°C 55°C to 5238
2.5 megs *10% 150°C
| D 10 ohms to 0.5W @ 70°C 55°C to 5240
2.5 megs *20% +125°C |
' _ = |
E ALL 10 ohms to | 05w @ 70°C 55°Cto |  5219A
*35PPM/°C 2.5 megs *10% +125°C | |
TYPICAL - ]
s 50 ohms to 0.5 W @ 85°C 65°C to | 5208
| 1 meg *10% +150°C |
[ M1 | 100 ohms to 0.5W @ 70°C -55°C to 5241
| 2.5 megs *20% +125°C
*RT 10 ohms to 1.0W @ 40°C 55°C to 5237
i 2.5 megs *10% | +125°c | |

*20 turns nominal. All others single turn

g = ;)("lnaard

: »
{

v ecruals +- 35

’ l' = :'f_'(
&

L a

Quality inthe best tradition.

f¥) ALLEN-BRADLEY

- Milwaukee. Wisconsin 53204
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Japanese mission
seeks to assuage
semiconductor houses

Wyle’s Spiegel
sees signs of
double ordering

Motorola to talk
about 6800
at Munich

32-digit LCD
on one substrate
coming from Crystaloid

Xincom tester
aims at
high-speed ICs
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Electronics newsletter

While the United States government is organizing missions to Japan to
promote exports, Japan is about to send a mission to the U. S. in hopes of
easing the tension caused by its aggressiveness in American semiconductor
markets. To this end, the chief executives of major Japanese semiconduc-
tor firms are holding seminars in Palo Alto on Nov. 14 and in New York
on Nov. 16. Manufacturers involved are Hitachi, Fujitsu, Nippon Electric
Co., Matsushita Electronics, Toshiba, Mitsubishi Electric, Tokyo Sanyo
Electric Co., and Sharp.

In Palo Alto, mission head Toshihiko Kubo, executive vice president and
director of Hitachi, will lead off the proceedings, followed by Robert
Noyce, chairman of Intel Corp., who will present the American point of
view. Talks will also be given by Charles Sporck, president of National
Semiconductor Corp., and by deputy mission head Shoichi Akazawa, vice
president and director of Fujitsu Ltd.

Is “double ordering” of some electronic components from multibranch
distributors, often the first sign of overheated business conditions, starting?
At least one distributor executive believes it may be. “Our bookings for
memories are double our shipping rate,” observes Sidney L. Spiegel, group
vice president of western-based Wyle Distributors Group. He and other
distributors keep close tabs on double ordering, which overstates demand
and skews business projections. It reached record levels preceding the
1974-75 recession, but in today’s confusing marketplace, it’s still not clear
whether the memory shortage is repeating history, he admits.

With samples scheduled for 1979’s first quarter, Motorola Inc. is going
ahead with plans to reveal additional details on the MC 6800 at the big
Electronica show in Munich, Nov.8—10. Billed as the first 16-bit micro-
processor to offer various 32-bit capabilities, the 6800 won’t be available
in large-volume quantities until the second half of 1979.

The first liquid-crystal display to hold 32 alphanumeric digits (0.284 inch
high) on a single substrate has been introduced by Crystaloid Electronics
Co. of Hudson, Ohio. Arranged in a multiplexed 5-by-7-dot matrix
scheme, all of the unit’s control and drive circuitry is on a board mounted
in back of the 7.5-in.-long display. The complete unit sells for $395, while
the LcD without circuitry goes for $75. Meanwhile, Static Systems Corp.,
New York, N. Y., has announced a 64-character Lcp for $95, built to its
specifications by Crystaloid. Both displays are slated to displace light-
emitting-diode and plasma-discharge displays in word-processor terminals.

Joining the firms offering systems to test the new generations of high-
speed semiconductor memories (see p. 171), Fairchild Camera & Instru-
ment Corp.’s Xincom Systems division is about to take the wraps off a
25-MHz memory tester. Designated the 5582, the system will be unveiled
at next week’s Annual Test Conference in Cherry Hill, N. J. It is designed
to test new emitter-coupled logic and high-performance mMos static
random-access and read-only memories requiring cycle times down to 40
ns and pulse widths of less than 10 ns, with fast rise and fall times.

33



System attains
1-um lines with

through-lens feature

34

8-bit converter
has interfacing
logic on chip

Schottky TTL
from Tl aims at
speed, low power

Fairchild plans
9445 follow-on
on 16-bit chip

Addenda

Electronics newsletter

Printing LSI circuits with lines down to 1-um wide in a mass-production
environment will be possible with a step-and-repeat lithographic system
soon to be unveiled by Electromask Inc., Woodlands Hills, Calif. The
model 700 “wafer stepper’ attains its high resolution with a design that
allows alignment directly through the lens on the wafer, without external
reference targets, according to the company. It provides layer-to-layer
registration of 0.25 um and handles 3-, 4-, or 5-inch wafers.

Eyeing potential markets in home computer, instrumentation, and low-end
process control applications, National Semiconductor Corp. is about to
spring the first monolithic 8-bit analog-to-digital converter to have all
microprocessor-interfacing logic on chip. It takes no additional compo-
nents to interface the Naked-8 with Intel 8080-class microprocessors,
including the Zilog Z80, and only one additional component for the
Motorola 6800. Called the ADP 0801, the chip features a 65-us conver-
sion time, 0.5% accuracy, and a low price: $3 or less.

Whether an application calls for blinding speed or super-low-power
consumption, it will be covered by one of two new Schottky TTL families
expected soon from Texas Instruments Inc. One line of parts will feature
speed: gate delays below 3 ns are anticipated, though power dissipation
may run to slightly more than 20 mw per gate. But a second line is
expected to offer typical power dissipation of 1 mw per gate —half that of
currently available low-power Schottky parts—with gate delays of about 5
ns. Fairchild Camera & Instrument Corp. recently began shipping samples
of a new Schottky TTL family with typical 3-ns gate delays and 4-mw
typical power consumption per gate.

A key part of Fairchild Camera & Instrument Corp.’s suit against Data
General Corp. (p. 55) is the upcoming 9445, a follow-on to the 9440
16-bit microprocessor [ Electronics, Jan. 5, p. 56] that will emulate Data
General’s Nova 3 computer, including its stack instruction features. Due in
the second quarter of 1979, the 9445 will have higher instruction speeds
because of a full 16-bit-wide internal data path, compared with the 9440’s
four 4-bit nibbles, and a very fast on-chip hardware multiply-and-divide
circuitry, according to Thomas A. Longo, vice president and chief operat-
ing officer.

Three former Mostek engineers who left to join the British-government-
backed Inmos Ltd. have now left to start their own firm in Dallas, Micron
Technology Inc., which will do engineering and graphics consulting. The
three are Ward D. Parkinson, Dennis R. Wilson, and Douglas R.
Pitman. . . . In another attempt to develop an electronic system for
keeping track of railroad freight cars, researchers are turning to fiber
optics. Union Pacific Railroad is trying a system from General Cable
Corp. and Corning Glass Works. . . . Western Electric International Inc.
of Greensboro, N. C. is negotiating to sell its latest digital toll switch,
ESS-4, to Taiwan. . . . By 1983, the U. S. military and aerospace market
for display systems will be $1.8 billion, nearly double last year’s $921
million, says Frost & Sullivan Inc. of New York.
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How to meet European
suppression regulations
without gettingalot ,@
of interference.

European countries have stringent interference suppression reg-
ulations for power line connected equipment. What's more, similar
regulations are under consideration right now in the as.

Are you familiar with the requirements of VDE, SEV, EL, OVE and
the other European agencies? Does your product meet all the require- ,
ments? And, how can you be sure? % PME 271 SERIES interference suppressor

Simply contact World Products, Inc., RIFA Division. We offer a X capacitors shown actuai size.
complete family of across-the-line and line-to-ground suppressor —— T A D—
capacitors that meet all the European specifications. Also a single \

: ! ¢ I'm interested in knowi bo interferenc: i
package incorporating all three capacitors in a delta configuration. I c;';,;'l,ffé wh;:h rr::elnn gnngfopeaan s:te{:?ﬁcralzgen:ren B |
We even have a new product lineto meetthe newlEC 65 across-the: |

switch suppression requirements. | My specific appfication is: BEEEEEEHENENEISSSSH.-
In addition, extensive test facilities are available to qualified cus- l
tomers for evaluation of product interference levels. | - - - } |
If you want your product to meet all the European suppression ] Neme Title _ - |

requirements, go with the capacitor line that's number one throughout |
Europe. l Company Dept. _ _ I
Contact World Products, inc., RIFA Division, 7625 Bush Lake Road, Address - — _ I
Minneapolis, MN 55435. Call (612) 835-2117. | ] |
l City _— - —_ State Zip I
l Phone *: B . - I
WORLD
ODUCTS i World Products, Inc., RIFA Division, |
PRODUC ) 4 )

INC i 7625 Bush Lake Road, Minneapolis, MN 55435 |
J ‘—-———-——-_———_——_l

Electronics / October 26, 1978 Circle 35 on reader service card 35



More thana
than you might
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UART, Less
magine.

No mere UART can do what National’s
INS 8250 does. It provides a total asyn-
chronous serial peripheral interface —
replacing up to 50 IC’s. So you actually
get an entire board in one chip.

And you can use this chip with vir-
tually any microprocessor. In virtually
any application. Because we've made
the INS 8250 MICROBUS™ compatible.
We've designed in a programmable
crystal-controlled Baud rate generator
— it works at any asynchronous speed
from DC to 56K Baud. And we've built
in extensive modem control capability.

If you're concerned about total com-
munications costs, no other asynchro-
nous communications element can
save as much board space. Or cut over-
head so drastically.

And perhaps most important of all,
the INS 8250 is in distributor stock
right now. So you can use its many
advantages in your very next design.

Discover more about the INS 8250
from National. You won't find a more
complete asynchronous communica-
tions device for any less anywhere.
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* Interface: All popular mpu's —through standard
MICROBUS™ (including 8085, 8080A, Z80 and
6800).

* Baud Rate: Software - programmable generator
allows division of any input clock by 1to (2'6-1).

* Prioritized Interrupts: Independent transmit,
receive, line status, and modem.

* Modem Control: Eight signals: CTS, RTS,
DSR, DTR, RI, Carrier Detect, out 1 and out 2.

*Senal I/0O: Programmable: 5-, 6-, 7, or 8-bit
characters. Even, odd or no-parity bit generation
and detection; 1-, 1%/2-, or 2-stop bit generation.

* Other: Complete status reporting capabilities,
on-chip crystal oscillator.

National Semiconductor Corporation
2900 Semiconductor Drive M/S 520
Santa Clara, CA 95051

Gentlemen:

I'd like to know more about your INS 8250.
While you're at it, tell me more about periph-
erals for the 8080 and other microproces-
sors. And how about some data on your
Complex Peripherals course and other
microprocessor training, too.

Name

Title

Company Name
Address
City State Zip

R |
P |

Z National Semiconductor
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Introducing FAST.

The quickwaytomake
tired logic feel young again.

Fairchild introduces the most revolutionary thing to happen to bipolar logic since

TTL: Fairchild Advanced Schottky TTL. Soon to be known the world over as FAST.
FAST is a whole new Schottky TTL logic family that delivers up to 75% more

speed than Low Power Schottky, up to 20% more speed than Schottky, but

at only 25% the power of Schottky. So now you can drive more circuits with less

power. And put the power you save to work

somewhere else. . [ SPEED POWER CURVE
The thing that makes this performance | 60 CL=15pF
possible is our time-proven Isoplanar process. ' TA=25°C

50 + 10K ECL

Giveyour TTLaboost. '.
If you're running with a Schottky/Low 40 ‘
Power Schottky logic combinationandyou need |3 L \
more speed, you no longer have ||

to go to ECL school to get there. ’%2

5 “Schottk:
FAST cutsthe speeddifference o! i
between Schottky and 10K ECL 10 Low Power
to almost nothing. This gives you | FAST Schottky
l | B d

another generation of TTL logic. |
It drastically cuts design time.

And it gives you more years

out of your existing equipment and logic designs.

i

SRR T S . T
2 4 6 8 10 |
Speed —ns i

Strengthen your specs.

FAST gives you external gate delays of 4-4.5 ns over
the full commercial and military temperature and voltage
ranges while driving 50 pF load capacitance. Internal gate
delays are 1.5 ns and power consumption is typically
4 mW per gate function. Input thresholds are 1.5V and
output drive is identical to 20 mA Schottky.

To find out how to cost-effectively rejuvenate your TTL
systems, just contact your Fairchild sales office, distributor
or representative today. Or use the direct line at the bottom
of this ad to reach our Digital Division. Fairchild Camera
and Instrument Corporation, PO. Box 880A, Mountain
View, CA 94042. Tel: (800) 227-8158, (800) 982-5805
(in California). TWX: 910-379-6435.

SN W sl
FAIRCHILD
(—— T |

Call usonit.

Fai - hottky T
% dirchild Advanced SchottkY,
9t-acting sypplement for >
Useq .. .2nd Low Power Scho
Qs d|rected, increases SP<

-
DY

y
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Significant developments in technology and business

Air Force working
on single language
for its computers

Jovial-based language will be
used for weapons R&D

and support; goal is to cut
software costs drastically

Air Force developers of weapons-
system computers and the com-
mands that must support them are
developing a single software lan-
guage based on Jovial. The effort is
described by Gen. Alton D. Slay,
head of Air Force Systems Com-
mand, as “a frontal attack with our
R&D dollars” designed “to cut our
software costs radically.”

Leading the development is Col.
Robert F. Ziernicki, assistant deputy
chief of staff/development plans. He
is responsible for software systems
architecture and integration.

How radically can software costs
be cut without affecting system
performance? Gen. Slay calls the
savings potential *“‘perhaps greater
than any other single effort we can
undertake.” Col. Ziernicki concurs,
noting that the cost of a single line of
debugged software is now $300 and
that the operational flight program
for a single system like the Precision
Location/Strike System contains
some 500,000 lines.

Under development. The ground-
based PLSS, now being developed by
Lockheed Missiles & Space Co.,
uses a Control Data Corp.
AN/UYK-25 computer to process
intercepted electromagnetic emis-
sions received from enemy tactical
air-defense radars for air-strike
planning [Electronics, Oct. 27, 1977,
p- 57].

Working with Col. Ziernicki at
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Systems Command, which oversees
development of aircraft, missiles and
electronic systems, is the Air Force
Logistics Command headed by Gen.
Bryce Poe II at Ohio’s Wright-
Patterson Air Force Base, which is
responsible for supporting more than
40,000 computer systems. If AFSC
and AFLC can successfully use a
single Jovial-based language for both
weapons development and support,
Gen. Slay sees the program spread-
ing “across broad system classes like
avionics, C? [command/con-
trol/communications], space, and
armaments.” It also “opens the
possibility of sharing development
and support networks, conserving
scarce personnel skills, and even
reusing software programs across
systems.”

Also heavily involved in the devel-
opment of the single language called
J-73/1, says Col. Ziernicki, are New

York’s Rome Air Development Cen-
ter and Ohio’s Air Force Avionics
Laboratory. The first is working on
the language itself, the second on the
evolving language’s instruction set
on the AN/AYK-16A computer
used in the Digital Avionics Infor-
mation System for cockpits of the
future, now in development [Elec-
tronics, Feb. 6, 1975, p. 76].
Timetable. J-73/1, as a first-stage
derivative of Jovial, will serve as *“‘an
interim language,” says Ziernicki,
until the Defense Department is able
to implement its standard triservice
language known as poD-1 [Electron-
ics, June 10, 1976, p.45]. Present
estimates are that this will take
another five to six years. In the
meantime, the joint AFSC/AFLC proj-
ect is proceeding with J-73/1 since it
will give Air Force users experience
with “proper programming require-
ments” and “development and sup-

now stand near 9:1.

Can Jovial spell DOD-1?

Jovial is a 20-year-old computer language developed for Air Force
command-and-control applications by Systems Development Corp.'s Jules
Schwartz. A block-structured programming language like predecessor Algol,
Jovial derives its acronym from the name of its developer: Jules' Own Version
of the International Algebraic Language. It is regarded as the first general-
purpose programming language by its Air Force advocates.

Jovial was the Air Force entry in the Pentagon competition to come up
with DOD-1, a planned single tactical-systems language that will be used by
all three services. it seemed to have lost that competition, which is aimed at
putting the brakes on escalating military software-hardware cost ratios that

Now, with the disclosure of the joint Air Force Systems Command/Logis-
tics Command single-language program, Jovial seems less like a loser, even
though the language is supposed only to hold the fort until DOD-1 is fully
developed years from now. “DOD-1 has been kicking around [in the Penta-
gon] for more than a year now,”’ notes one corporate representative in
Washington familiar with the developments in software. *“I've got to wonder if
the initial plan for DOD-1 is not really the loser after all, or if the plan has just
bogged down. Either way, | feel we haven't heard the end of Jovial.”
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Director. Col. Robert F. Ziernicki is leading
the Air Force's software effort, which teams
Systems and Logistics Commands.

port perspectives” transferrable later
to poD-1, Ziernicki explains.

Softech Inc., as developer of the
J-73/1 compiler, is the principal
corporate beneficiary of the project
thus far. The Waltham, Mass.,
company —a losing finalist in the
poD-1 competition—has delivered
five of the compilers, including one
at RADC, which is using it in its
language effort called Jocit, for
Jovial compiler and implementation
tool set.

Three other compilers are being
used by AF system contractors,
including Boeing Co. on the space
shuttle’s upper-stage launch vehicle,
Martin Marietta on its single-seat
attack fighter development,. and
Westinghouse on the military pro-
gram known as EAR, for electrically
agile radar.

Studies. Before beginning develop-
ment in October 1979 of two proto-
type J-73/1 standard software sup-
port and development facilities, how-
ever, much remains to be done, Col.
Zeirnicki points out. Over the next
60 to 90 days, three parallel studies
will identify program costs, the soft-
ware system’s capacity and layout,
and project system requirements.
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These will be followed by a six-
month analysis phase involving the
Logistics Command’s five centers
and System Command’s four prod-
uct divisions “to look at what is out
there and also at what should be out
there,” Ziernicki says. The analysis

will identify what Gen. Slay calls
“critical paths, nodes, and redundan-
cies” that will lead to a standard
architecture for weapons software
support. Testing of the two proto-
types should get under way in the
summer of 1980, Ziernicki says. [

Fiber optics

Directional coupler from Canadian firm
can be tailored to light-wave systems

Need a directional coupler for
microwave frequencies? Generally,
all you need do is select one from a
catalog to meet your requirements of
insertion loss, directivity, and cou-
pling coefficient.

Need a directional coupler for a
fiber-optic light system? Well, it
isn’t nearly that easy. The few
makers of the devices operate as
people did back in the late 1940s and
early 1950s in the early days of
microwave couplers: it might be
possible to pick one parameter—
coupling, for example—but that

would mean learning to live with
whatever other two parameters the
manufacturer is able to obtain.

No one fully understands how to
design the fiber-optic coupler. At
least, this had been the situation
until a small Canadian development
company, Canstar Communications
Ltd. of Scarborough, Ontario, tack-
led the problem. For two years,
Canstar has investigated the mecha-
nisms that govern coupling and
insertion loss within the fiber-optic
couplers. And, according to applied
physicist Alexander Lightstone, who

!

PORT 1 ———— < »— PORT 2
l al
PORT 4 e 1 - eZ P »> PORT 3
|
|
4 3 PERIPHERAL , 3 PERIPHERAL
<~ | —~<_ |
COMPUTER | guTPuT /:»."x 20
, - ”
I—— - - - e —————————
1 2 1 2
QUTPUT 4 3
L — ] ~— > —
COMPUTER e
<" >« PERIPHERAL
INPUT 1 2

Versatile. Canstar's coupler (a) can be used to couple two or more peripherals to a
computer (b), with the decoupled port usually terminated. The coupler can also be used in a
duplex mode (c) that carries information to and from a computer and a peripheral.
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is components group leader at Can-
star, it now knows enough about how
the couplers operate to offer cou-
pling up to 40% with insertion losses
below 1 decibel along with 40-dB
directivity. Moreover, at $200 each
without connectors, the couplers are
priced comparably to microwave
directional couplers.

Four ports. Like their microwave
counterparts, the couplers them-
selves are four-port devices with
combinations of ports chosen to yicld
either taps or feeds. Used as a tap,
the coupler takes optical power from
a single channel and distributes it
among one or more secondary chan-
nels. This would allow several com-
puter terminals, for example, to be
attached to a single data bus. Used
as a feed, the coupler conveys signals
from one channel to another or
meshes channels into or out of an
optical source.

Light is handled in the Canstar
coupler much as microwaves are in a
conventional directional coupler. For
example, light entering through port
1 couples to ports 2 and 3 with none
going to port 4, as shown in part a of
the figure on page 40. The port 4
fiber is, ideally, totally uncoupled—
coupler directivity could be infinite,
but above 40 dB is typical.

The coupler insertion loss—a
measure of the optical power lost in
the device—is well below 1 dB.
Perhaps most important, the actual
coupling between ports 1 and 3 can
be chosen as required from close to
zero percent on up. Moreover, a
major advantage of Canstar design
procedure is that it is applicable to
couplers for a wide variety of glass-
clad graded- or step-index fiber as
well as plastic-clad fiber.

Applications. A major application
of these devices is interfacing periph-
erals to a main computer. As shown
in part b of the figure, a typical
setup, each peripheral has its own
coupler; the couplers, in turn, are
connected in line with the main
computer output. If the coupler were
not available and a single fiber were
used to hook up the peripherals,
repeaters would have to be included
because of excessive insertion loss.

The high directivity of the coupler
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Making the coupler

The fact that light could be coupled from one optical fiber to another was
first noticed by users of the cystoscope—a medical device. This instrument
had many fibers fused into an array for image transmission. Unfortunately for
the cystoscope user, image degradation occurred because light would leak
or couple from one fiber to another in close proximity. This discovery led to
the first fiber-optic directional coupler, in which fibers were purposely fused
together so that light would leak from one to another.

In principle, the fused fiber couples light from the fiber cladding rather than
the fiber core. Some light always exists in the cladding, because the
core-cladding interface never reflects all the light back into the core.

Couplers made using this fusing technique have a coupling coefficient of
only a few percent. It turns out, however, that more light can be forced into
the cladding and the coupling coefficient increased by adding a taper to the
fiber —this is Canstar's approach.

In Canstar's tapered fiber, light is forced into the cladding by decreasing
the angle of incidence at the cladding-core interface as a light ray proceeds
down the taper, as shown in the figure. Ultimately, the angle is too small for
the ray to be totally reflected and substantial light enters the cladding. This is
reversed—but not completely—in the “up’ taper portion following the
interaction region.

The taper angles, proximity of the coupled cables, interaction length, kinds
of materials, and their dimensions are all variables that Canstar has reduced
to a series of design equations in order to tailor-make its coupler.

ANGLE OF INCIDENCE

PORT 2
COUPLED

'.

DOWN

TAPER UP TAPER
LIGHT-
RAY
INPUT \
TYPICAL

RAY PATH

AT PORT 3

~a

0E: COUPLED

COUPLED

also allows the system designer to

hook peripherals to the computer in
a duplex mode. In this case, port 3 is
terminated so that any light reaching
it is absorbed. A laser or light-
emitting diode of part c of the figure,
which acts as the data output of the
computer, feeds light into port 4.

This light leaves port 2, proceed-
ing away from the coupler to the
peripheral. Light signals sent from
the peripheral arrive at the computer
through port 1 which is connected to
the computer input detector—a p-i-n
diode or avalanche photodetector.
The high directivity of the coupler
causes light signals to stay in their
transmission paths; no false inputs
are given the computer.

Light adds reliability
to drafting system

The very expensive computer-aided
drafting and mechanical-design sys-
tem installed at Grumman Aero-
space Corp. in Bethpage, N. Y,
works very well—except during the
summer and fall. Then, ground
currents induced by the frequent
lightning storms in the area may
destroy the quality of information
transmitted in underground cables
that connect the central computer to
remote drafting sites.

“Even though the circuits are
protected in cable and conduit, we
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PTS
/Cl—eun-Room 4

Dust Trap Mat

PTS protects Clean-Rooms
from traffic-born conta-
mination. Pulls dust,
dirt and even bacteria
from shoe soles and
trolley wheels.
PTS is placed
without fixtures
at entrances to
contamination
sensitive
areas.

i

PTS is fully washable and reusable.
No cycie limit. No expensive waste of
soil saturated peel-off adhesive foils
of ordinary mats.

PTS is specified by most leading
European chemical, pharmace atical,
semiconductor, computer, atomic and
aerospace plants and labs. PTS also
leading in Japan.

PTS is the genuine Swiss made for
ever tacky plastic flooring unmet by
competition in durability and wear
resistance. STATI-EX antistatic

flooring.
SAT.:
Solder Absorbing

Technology, 357, Cottage Street,
Springfieid, Mass. 01104, USA,
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Cable hits 53 km without repeaters

The attenuation of fiber-optic cable continues to drop and the latest
result—a mere 0.66 decibel per kilometer from Nippon Telegraph and
Telephone Public Corp.—has ailowed a working pulse-code-modulation
system over lines 53 km long with no repeaters. As if this weren’t enough,
NTT expects to be able to go to 70-km spacing by boosting the 1.27-
micrometer operating wavelength into the 1.4-to-1.7-um region.

Such spacing is two to eight times better than current systems. It is done
with a graded-index 60-um-core, 150-um-clad multimode fiber propagating
32-megabit-per-second return-to-zero pulses.

The secret of the Japanese firm’s success is probably the extreme dimen-
sional precision of the high-silica fiber at a 1.27-um wavelength. The more
perfect the fiber's cylindrical shape, the less the loss of the energy traveling
down the line. The key questions of course are: can this cable be produced
in quantity? and what will it cost? It is too early for the answers, however.

The researchers at the company’s Electrical Communication Laboratory in
Yokosuka point out that the long repeater spacings will contribute heavily to
the practicality of fiber-optic communications systems. They expect such
practical resuits as siting repeaters in offices instead of in manholes, so that
system operating costs will drop considerably.

To make the 53.3-km cable, NTT spliced 22 2.4-km-long pieces by fusing
the fiber ends. The total loss, including the splices, was 35 dB at 1.27 um,
with an overall equivalent transmission bandwidth of 17 megahertz. This
somewhat low bandwidth will have to be increased for the proposed 70-km
system: too narrow a bandwidth tends to distort the transmitted pulses and
cause reception errors. The system has a bit-error rate of 10° with a received

power of —43.1 dB per meter, acceptable for long-distance PCM systems.

may get garbage instead of pictures
when there is a lightning strike to
ground,” says Grumman’s John J.
Mooney. He is an engineering
specialist in the engineering and
manufacturing systems group that is
helping to solve the problem by
designing and installing fiber-optic
data links between the computer and
the cathode-ray-tube displays and
precision plotters at the remote work
stations.

Although the new system has not
yet been installed, its hardware has
been checked out and, says Mooney,
it is clear it will work properly and
prove more reliable. “Actually pull-
ing the cable through the existing
conduits shouldn’t cause any prob-
lems,” he says. “All our tests were
done through the length of cable that
will be used while [the cable] was
still rolled on its drum.

“We expect to hook up about
seven locations over the next couple
of years,” he continues. Bandwidth
will not be a problem. “The system
can handle up to 100 megabits per
second and one remote site uses only
about 4% of that.”

Mooney points out that the sys-
tem, which generates, maintains,
and updates engineering drawings
and other graphics and which sup-
plies hard-copy output, will be one of
the most sophisticated applications
yet for fiber optics. It will also allow
Grumman to use far fewer repeaters.
The present coaxial-cable system
requires expensive and difficult-to-
maintain repeaters about every 700
meters, while the new fiber-optic
cable will carry signals for 2 kilom-
eters without a repeater.

Grumman is installing the first
part of the system using MGO-5
graded-index cable with less than 6-
decibel/km attenuation made by
Valtec Corp. The cable will join an
IBM/370 computer at Grumman’s
headquarters to an interactive Ver-
satec plotter/display terminal made
by Xerox Corp. in a building more
than 3 km away with one repeater.
Two-way transmission over the cable
is controlled by Valtec TTK-D 1/A
data links—at the computer, at the
remote site, and at the repeater.

Each data link is compatible with
transistor-transistor logic and con-
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SuperPower pumps out the

broadest horizontal output
transistor line around.

] IveE V(EIE)X (r:v?x) CASE (rtyta) (;E’:)T (ng
NUMBER \oLTs amps STYLE (7 Ao (pk)  VOLTS (pk)

' __FOR LINE-OPERATED CHASSIS Bt =
MJ12002 1500 25 TO-3 065 18 975
MJ12003 1500 35 TO-3 065 3 975
MJ12004 1500 5 TO3 04 4 975
MJ12005 1500 8 TO3 04 5 975
*MJ10011 1400 8 TO3 065 4 910
FOR TRANSFORMER-OPERATED CHASSIS -
2N6235 350 5 TO66 02 3 225
MJE13005 700 4  TO-220 04 3 450
2N6543 850
MJE13007 700

Everyone knows Motorola makes a
wide variety of high voltage, power
switching transistors. Everyone
should know that includes the most
comprehensive lineup of devices
suitable for horizontal scan circuits
in CRT terminals and monitors.

Whether your interests are in
low-cost monochrome or high-
resolution color systems, Motorola has
off-the-shelf standards for your application. We're
offering 16 metal and plastic package types which
provide top performance and value for tomorrow's wide
variety of horizontal scan designs.

Among them, the MJ13015 at $4.90 is ideal for high-
resolution, 30-kHz systems—the MJ12002 at $2.85 for
low-cost, home computer terminals—the MJ12010 at
$3.10 makes high energy scan easy—and our state-of-
the-art MJ10011 deflection Darlington provides buiit-in
driver and HV damper diode for just $3.50. Plastic types
like the MJE13005 start at only $1.70.

You can be confident of what you're buying with our
unique Designers* Data Sheet spec format which gives
complete characterization under operating conditions.
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ONB545

850
600

All these Motorola transistors are glass-passivated and
100% SOA tested for high reliability and our prices are
right for today's usage. We also offer a wide variety of
driver types, units for vertical deflection and damper
diodes.

See your authorized Motorola distributor or field
representative. Contact Motorola Semiconductor
Products Inc., P.O. Box 20912, Phoenix, AZ 85036 for
Engineering Bulletin EB-76, “Horizontal Deflection
Transistor Techniques” and Application Note AN-750,
“A Self-Regulating Horizontal Scanning System".

New Power Data Book ﬁi.

Aoy
Over 1,000 pages of data on ";g
Motorola power transistors and ¢i J
thyristors is now available in 3
handy Data Book form for $5.00
from your Motorola
representative or distributor.
Contact him today!

ALL PRICES 100—UP.  “Trademark of Motorola Inc

@ MOTOROLA

Semiconductor Group
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Hybri d
CII’CC;SIS

Is it your problem? You'l! find it

most often in a new product or system as it
emerges from the development stage.
We've treated and cured many a case of it

in the electronic, communications and
aerospace industries—a nine pole bandpass
active filter for the B-52 Tail Warning

Radar; a driver-receiver used on the Lamps
program; 20,000 V power supply regulator
hybrid used in a computer terminal, C-MOS
multi-layer hybrid for a PBX in a unique
low-cost, hermetically sealed package —just
to name a few cases.

QOur service includes everything from de-
signing and manufacturing in high volume
to engineering and delivering exotic,
hermetically sealed, military circuits. We've
been doing it for years at our West and

East Coast facilities.

Whether it's a matter of original circuit
design, production to your schematic, spe-
cial thick film printing and assembly. or
acombination of all three, call us. We'll work
out the answer for you, complete with
exacting QC in the size and style of pack-
age you need.

Why suffer with Hybrid Circosis. .. let your
hybrid circuit problem become ours...now.
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*Hy'-brid Cir-co'-sis — n.— Difficult
and time-consuming development
of afunctioning hybrid circuit. often
complicated by excessive costs and
late delivery.

The Hybrid Problem Solvers

' integrated
microsystems

Division of Aerofiex Laboratories Inc.
Eastern Operations:

35 South Service Rd., Plainview.

NY 11803 516-694-6710

Western Operations:

1215 Terra Bella Ave., Mountain View.

CA 94043 415-965-3900

44 Circle 44 on reader service card

nects to an interface designed by
Grumman —actually a data format-
ter that converts 1.056-megabit-per-
second parallel data coming from
the Versatec controller at the com-
puter center to a 4.224-Mb/s serial
stream that is transmitted over the
data link. The formatter at the
remote location reconstructs the ser-
ial data into parallel data for
controlling the Versatec unit.

The formatter also handles parity
checks and provides idle data trans-
mission for the system’s standby
mode and retransmission in the
event of a missed handshake signal.
An overall error rate of less than 1
part in 10° is maintained in a nonre-
turn-to-zero format. O

Standards

IEEE-488 bus
to get face-lift

Things are happening to the IEEE-
488 interface specification, the docu-
ment adopted in 1975 by the Insti-
tute of Electrical and Electronics
Engineers to spell out how test and
peripheral instruments may commu-
nicate over a standard bus. Appar-
ently, the spelling out first time
round was not done carefully
enough, according to Don Loughry,
secretary of the IEEE subcommittee
on instrument/computer interfaces.

The IEEE is finishing up a new
version of the specification to clear
up the textual ambiguities of the
original —its unclear writing, as
Loughry puts it. In addition, a brand
new document is being drafted that
will recommend code and format
conventions for messages being sent
on the bus—how many bits to use
for a value of voltage, for example.
Such recommendations were pur-
posely excluded from the original
specification, which details electri-
cal, mechanical, and functional
characteristics of the 16-line inter-
face bus, because it would have
taken too long to consider all the
alternatives, says Loughry.

“We would still be without the bus
standard itself if we had attempted

to tackle the code and format
conventions in the original specifica-
tion,” explains Loughry, who is also
an interface engineer in the Comput-
er Systems group of Hewlett-Pack-
ard Co. in Cupertino, Calif. Hew-
lett-Packard originally developed the
specification for its own use before it
was adopted by IEEE.

Compatibility. Defining how the
messages should look on the inter-
face bus will not be easy. “We will
try to be general enough in our
suggestions for message formats that
the greatest number of device manu-
facturers will be able to conform,”
Loughry says. “And we will also
provide code and format alternatives
for solving a given message problem
for the same reason.”

Loughry is also quick to point out
that IEEE-488 bus users need not
fret about the new version of the
spec. “Most of the changes will be
editorial in nature, and all will be
compatible with what has gone on
before,” he says. “Present users
won’t be left out in the cold.”

As an example of what is being
done, he cites the way the document
at present defines procedures for
data-transfer rates. These can be as
high as a megabyte per second over
limited distances, but there simply is
not enough detail, he says. “Part of
the rewrite will explain more fully
just what the system designer need
do to attain this high speed.”

And, although there will be tech-
nical changes, the changes will not
negate old information. “For exam-
ple, the low level for transistor-tran-
sistor-logic drivers is currently 0.4
volt,” Loughry continues. “But the
new Schottky devices can’t get down
to that level, so that value will be
increased to 0.5 v—which really
represents a broadening of the speci-
fication to allow for integrated
circuits introduced over the last
three years.”

Future bus. The future of the
IEEE-488 interface looks bright. As
many designers have discovered, its
use is certainly not limited to instru-
ments. In fact, some are calling it
the microcomputer bus of the future.
As microcomputer architectures ma-
ture to include sophisticated distrib-
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The 2114 from the
Royal Family...

\a

naturally”'

Most members of the Royal Family of Static In addition to low power, the SEMI 2114
RAMs know all about power and how to save features a common /0O structure with TTL

it. That’s an inherited trait, and the L2114 is compatible three-state outputs, and more than
no exception. It draws only 240 mw which is adequate speed for second generation

about what you have come to expect from the microprocessor applications.

leading supplier of static RAMs. But, that’s You can learn more about the SEMI L2114 —

not all. We also have a “Power Down Part” or any other members of the Royal Family of
that operates on 2.5 volts and draws less than Static RAMs — by simply calling your local

100 mw. That's real power saving from the EMM SEMI rep or distributor, or contacting us
company that has been delivering 18-pin 1K x 4 directly at the address below.

static RAMs for at least a year longer than at work

anyone else. And not only that, but we have a

new MIL version on the way. , Memorv

EMM semtine.

A subsidiary of Electronic Memories & Magnetics Corp., 3883 N. 28th Ave., Phoenix, Arizona 85017 (602) 263-0202

EASTERN REGIONAL OFFICE (516) 423-5800 ® WESTERN REGIONAL OFFICE (415) 692-4250 ¢ NEW ENGLAND (617) 272-8163
e UPSTATE NEW YORK (518) 489-4777 @ LONG ISLAND AND NORTHERN NEW JERSEY (516) 466-2300 ¢ SOUTHERN NEW
JERSEY (609) 795-4200 ® PENNSYLVANIA, MARYLAND, DELAWARE, VIRGINIA, WEST VIRGINIA (800) 257-8210 e ILLINOIS
(312) 345-4245 e OHIO (614) 457-2242 o MINNESOTA (612) 884-8291 e TEXAS (214) 341-2900 ¢ OREGON (503) 620-5800 e
WASHINGTON (206) 455-9180 ¢ SOUTHERN CALIFORNIA (213) 322-1120
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MORE
POWER

MORE
BANDWIDTH

LESS cosT

Our Model 601L is an ultra-
wideband RF Power Amplifier
whose wide range of frequency
coverage and power output
provides the user with the ultimate
in flexibility and versatility in a
laboratory instrument. Easily mated
with any signal generator, this
completely solid state unit amplifies
AM, FM, SSB, TV pulse and other
complex modulations with
minimum distortion.

With a flat frequency response
from 0.8 to 1000MHz the Model
601L will provide a linear class A
output of 1.2 watts and a maximum
saturated power output of 2 watts.

Constant forward power is
continuously available regardless of
the output load impedance match,
making the 601L ideal for driving
reactive as well as resistive loads.

Unconditional stability and
instantaneous failsafe provisions in
the unit provide absolute protection
from damage due to transients and
overloads.

Priced at $1195 U.S.A.

APPLICATIONS INCLUDE:
M Laboratory Instrumentation
 RFI/EMI Testing

B NMR Spectroscopy

= TV Signal Distribution

B Communication Systems

For turther information or a
demonstration, contact:
ENI

3000 Winton Road South
Rochester, New York 14623
Call 716-473-6900, or

Telex 97-8283 ENI ROC

The world’s leader in power amplifiers
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uted-processing roles, a high-speed
byte-serial, bit-parallel bus will be
needed, and there are not many to
choose from. Moreover, major semi-
conductor companies like Motorola
Semiconductor and Intel Corp.
[Electronics, Sept. 28, p.36] are
already offering interface chips that
make jumping on the bus easy.

Before a standard receives full
blessing from the IEEE, it must pass
an arduous review. First, a commit-
tee creates the document. Then,
other groups vote on the standard.
This balloting is more than the
familiar casting of yeas and nays,
however. The negative points must
be reconciled, before the document is
approved, says Loughry.

The revised IEEE-488, for exam-
ple, has been reviewed by Loughry’s
subcommittee, the IEEE technical
committee, and the IEEE standards
board. It is now an official standard
awaiting printing and distribution,
which should occur by the end of this
month. The new document that
contains recommendations for code
and format conventions for the bus
will “hopefully be in the balloting
process by the end of the year,” says
Loughry.

Solld state

LED hits fiber’s
loss low point

While some companies struggle to
achieve long-lived lasers for the
emerging long-distance telecommu-
nications market, others, espying a
large near-term business in shorter-
range communications, are develop-
ing light-emitting diodes as fiber-
optic light sources. But while LEDs
are simpler to use than lasers, they
do not emit the 1.27-micrometer
wavelength optimum for most silica
fiber strands.

By adding phosphorus to the mix
of ingredients, Varian Associates has
come up with a new indium-
gallium-arsenide-phosphide struc-
ture for an LED that emits at the
1.27-um wavelength. This is where
the silica used in fiber-optic cables

has an attenuation minimum. More-
over, Varian, which describes the
LED late this month at the Third
International Conference of Elec-
troluminescent Devices in San Fran-
cisco, says it can tailor the emission
to any wavelength between 1.05 and
1.35 um simply by varying the
doping in the active layer of the
InGaAsP diode. This tailoring could
be extremely useful for meeting the
requirements of various combina-
tions of distance, cable, and receiver
characteristics says Varian senior
scientist George Antypas at the
central research facility in Palo Alto,
Calif. Essentially, more gallium in a
device means a shorter wavelength,
and more arsenic a longer one.

Samples. Now being offered in
sample quantities, the diode is billed
by Varian as the first to be available
commercially at a wavelength above
1 um. It has a typical output power
of 0.5 milliwatt at 50-mA forward
current. It can be modulated at rates
up to 50 megahertz, which covers
most pulse-code-modulation and dig-
ital communications applications.

The importance of the phosphorus
is that it improves the lattice match-
ing between the device and the
substrate to provide “for a defect-
free interface devoid of electron
traps,” Antypas explains. This low-
ers the defect density and improves
the quality of the substrate so the
LED can generate more light.

In making the LED, Varian capi-
talized on its experience in produc-
ing InGaAsP photomultiplier tubes
and indium-phosphide substrates for
semiconductor lasers, microwave de-
vices, and other products. It makes
the high-radiance Burrus-type LED
by successively depositing, on an
indium-phosphide substrate, a 1-to-
3-um n-type InP layer, a 1-to-3-um
InGaAsP pn junction, a 1-to-2-um
n-type InP layer, and a final 0.5-
to-1-um InGaAsP layer that pro-
vides lower resistance with the
contact layer than would a p-type
InP layer, Antypas says. Then, so
that the LED can connect directly to
a fiber, a well 1 mil deep by 8 mils
wide is etched into the substrate side
of the device. Conventional photoli-
thographic techniques form the con-
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Jeed instrument
entals fast?

Nobody delivers faster than Continental!

you pick the best test instruments for your application,
and save you dollars in the bargain. Naturally, every

Speedy delivery is just one of the reasons it pays you to
call Continental first when you need instrument rentals. At
Continental, you have a broad choice of latest-model
instruments from leading manufacturers. They’re all in
stock at nationwide inventory centers so you’re sure to get
the exact equipment you need, when you need it — and at
the right price!

Continental’s experienced rental professionals can help

Continental rental instrument is fully tested and
guaranteed to meet manufacturer’s specs before we rush it
to you.

Call today and learn how fast Continental can put better
test equipment on your bench — for /ess! You can discuss
your lease requirements and instrument repair needs, too.

Ask for your FREE 1978 rental catalog.

CONTINENTAL RESOURCES, INC.

175 Middlesex Turnpike ® Bedford, Mass. 01730 @ (617) 2750850

New England: (617) 275-0850 / N.J., N.Y. (except L.L.): (201) 654-6900 / Long Island, N.Y.: (516) 752-1622 / Philadelphia area: (609) 234-5100

Washington, D.C. area: (301) 948-4310 / Florida & Southeast: (800) 638-4050 /

No. California: (408) 735-8300

linois & Midwest: (312) 439-4700 / Texas & South Centrak: (800) 3123-9656
So. California: (213) 638-0454 & (714) 540-6566
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3. Plastic caps? fades & melts
2. Paint? fades & cracks.
1. Silikrome® filters?

No problems!

Were No.1

Interchangeable and reusa-
ble, Silikrome® filters are your
best way to provide accurate
color selection and extended
life for miniature incandes-
cent or automotive lamps.
Silikromes are excellent heat
dissipators. They make lamps
last 5-6% longer! These
snap-on Rub-R-Glas™ boots
stay colorfast and pliant even
after 40,000 hours at — 160°F to
S00°F. To see for yourself why
Silikromes are Number One,
write or call for literature.
Contact: APM-Hexseal, 44
Honeck St., Englewood, N.J.
07631;(201) 569-5700
The Clean Fighters

@ APM:

DIVISION OF APM CORPORATION
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tact windows. The LED measures 15
mils on a side and is 2 mils thick.
Varian targets the patented de-
vices for telecommunications in local
traffic operations, high-speed data
communications for computer net-
works, and military applications,
such as on-board vehicle control
systems and wire-guided missiles. As
for lifetime, Varian tests at tempera-
tures of 25°C show negligible degra-

dation over several thousand hours,
says engineer Philip Wright.

He points out that experiments
elsewhere show tens of thousands of
hours of life for InGaAsP lasers, a
factor he believes applicable to Vari-
an’s diode. Varian also is working on
an InGaAsP detector to match the
1.27-um wavelength. It would re-
place noisy germanium photodiodes
or bulky photomultipliers. )

Computers

Powertful desktop systems offer
small-business users wide choice

Although industry pundits think
sales of microcomputer systems to
small businesses won’t take off until
the 1980s, the competition among
manufacturers is already heating up.
At the center of the battle are
systems small enough to fit atop a
desk that are sold, rather than
leased, with standard peripherals
and software.

The importance of this self-
contained approach will be under-
scored by Pertec Computer Corp.
early next month, when it joins the
fray with its PCC 2000 desktop unit.
Selling for about $13,000, the com-
puter, from the company’s Microsys-
tems division in Chatsworth, Calif.,
is based on an Intel 8085A micro-

processor and has 64 kilobytes of
main memory, two double-density
floppy-disk drives, a 12-inch video-
display monitor, and a detachable
63-character alphanumeric key-
board.

Los Angeles—based Pertec is aim-
ing the new PCC 2000 at small busi-
nesses with between $250,000 and
$5 million annual sales, says B.
Allan Lay, senior vice president for
systems. This is the market Pertec
has been aiming at since it acquired
personal computer manufacturer
MiTs Inc., Albuquerque, N. M., ear-
ly in 1977. Apparently Pertec has
not had the success it hoped for with
the ‘“mix-and-match” catalog of
computer components offered by

Business type. Pertec’'s new desktop unit sells for $13,000. Built around an Intel 8085A
microprocessor, it comes with a pair of double-density floppy-disk drives.




Analog I/O systems for your
micro.

If you're doing data acquisition
with micros, our analog 1/0 sys-
tems can make the job go faster
and easier.

For laboratory, industrial or sci-
entific applications, we make sev-
eral standard analog interfaces for

most major microcomputers - DEC,

Intel, Zilog, Computer Automation
and National Semi. This saves de-
velopment time and eliminates the

debugging and software problems
so common with custom setups.
Plug in a module to change your
application.

But, best of all, if your require-
ments change just plug in a new
module. Data Translation has over
20 standard data acquisition mod-
ules, from isolated inputs to very
high speed inputs. Plus more than
50 standard analog I/0 boards.
And each module is totally pin-for-
pin compatible and system trans-

parent. No software or hardware
changes are ever required.
In a hurry? 5-day delivery.

Call Data Translation today
at (617) 655-5300 to order your
analog I/0 system. Or write 4
Strathmore Road, Natick, Massa-
chusetts 01760, for your free prod-
uct catalog.

DATA TRANSLATION
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MITs. So Pertec’s new unit is “al-
ready configured to the market, not
in bits and pieces that have to be
assembled,” Lay says.

Not so new. Desktop computers
have been around since the days of
Hewlett-Packard Co.’s 9830 “pro-
grammable calculators,” introduced
by what is now the Desktop Comput-
er division, Santa Clara, Calif., in
1972. Wang Laboratories Inc., Low-
ell, Mass., entered with its 2200 in
1973, and 1BM Corp.’s General
Systems division, Atlanta, unveiled
its portable 5100 in 1975. But now
competition is increasing.

Wang’s Personal Computer Sys-
tem, or PCS-11, introduced last year,
is priced at $10,600 with 32 kilo-
bytes of memory, whereas HP’s
latest, the 9835, starts at $9,900
with 64 kilobytes of memory [Elec-
tronics, Sept. 14, p.241]. IBM’s

newest 5110 offers two to three
times the power of the 5100 [Elec-
tronics, Jan. 19, p. 50] and ranges in
price from $9,875 to $32,925. Data-
point Corp., San Antonio, Texas,
entered a year ago with its 1500
system priced at $5,950, with 32
kilobytes of memory and dual flop-
py-diskette drives.

Pertec plays down the importance
of flashy computer performance,
“because the latest one out with the
newest components is likely to be
best,” Lay says. What will deter-
mine the staying power of these
small computers, as he and most
others see it, is the quality of soft-
ware and maintenance and service
support. Pertec has a variety of soft-
ware applications packages, plans to
sell its PCC 2000 through a nation-
wide network of dealers, and has its
own service company. O

Is there magic in a name? SDS debuts
again, with new business computer

Chiming in with another desktop
microcomputer with production
slated for November is a brand new
company with an old name that most
should recognize: Scientific Data
Systems Inc.

SDS is bringing out its model 420
to fill a product void, according to its
president, Jack M. Mitchell. Present
systems “have largely cornered the
small-business market by virtue of
the absence of equipment designed

LSI pares unit to 65 pounds with printer

Featuring:

e 3-State Fully Buffered Outputs

e 5V TTL, NMOS or CMOS to High-
Voltage CMOS (12-15V)

@ Dual Power Supply Inputs

@ Both True and Complimentary Outputs

® Pin-for-pin with the Fairchild
F4104/34104

o L. OW PRICE: $1.00 in Volume Qty.

Contact the leader in tone receivers and
CMOS technology for more information

. % 1745 JEFFERSON DAVIS HWY
SUITE 611
ARLINGTON, VA. 22202
TEL 703-243:1600
-

Semiconductor
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By building on the latest large-scale integrated chips, tiny Durango Systems
Inc., offers a desktop small-business computer that is performance-compati-
ble with an iBM 5110 but would cost at least $5,000 less—and also weighs
only 65 pounds. The Cupertino, Calif., company is the brainchild of another
familiar computer name, George E. Comstock, founder and former president
of Diablo Systems Inc., now a printer-making subsidiary of Xerox Corp.

Called the F-85, the computer contains a matrix printer, cathode-ray-tube
display, and keyboard in one package. The use of high-powered LSI parts
means that the system needs only four printed-circuit boards pius a mother-
board, according to engineering vice president Charles Waggoner.

The processor board, for example, contains two 3-megahertz Intel 8085
microprocessors, all the input/output support chips, including a direct-
memory-access device and an interrupt controller, 64 kilobytes of random-
access memory composed of 16-K dynamic packages, and up to 8 kilobytes
of read-only memory.

The diskette controller board is designed around a Western Digital 1781
chip; on the third board, another 8085 drives the printer circuitry. An Intel
8275 ROM character-generator chip sparkplugs the CRT, and the fourth
board handles the motor drives for the analog printer. Waggoner says that
instrumental in reducing weight was use of a 250-watt Boschert switching
power supply that weighs only 4 pounds [ Electronics, Oct. 12, p. 14].
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Now. An ACIA and Baud Rate Generator
combined on a single chip.

Foronly $695.

Our SY6551, the newest ;
member in the 6500 family.
It's the world’s most com-
prehensive Asynchronous
Communications Interface
Adapter. Here’s why: on-chip programmable baud
rate generator... 15 programmable rates up to 19.2
kilobaud . . . small size because we've not penalized
the asynchronous communications user with

unneeded synchronous protocols & conventions. ..

full compatibility with both 6500 and 6800 micro-

processors...and all it requires is a single +5V

power supply.

Other features:

* Requires only a standard 1.8432 MHz external
crystal

* Non-standard user-provided baud rates at 16X
external clock frequency (up to 125 kilobaud)

* Stop bits: 1, 1% (5-bit word) or 2

* Independently selected transmit and receive baud
rates

* Parity (odd, even, none, mark parity,
space parity)
* Double-buffered transmitter and receiver
* Half or full duplex operation
* Serial echo mode
* Interrupt feature and status register
* And more

Whatever your communications application — from
intelligent terminals, serial peripherals and CRTs

to remote data concentrators, PO.S. terminals,
bank terminals and more —the SY6551’s built-in
versatility delivers.

Contact Jerry Demsky or Mel Berger, Synertek, Inc.,
3001 Stender Way, Santa Clara. California 95051.
(408) 988-5616. TWX: 910-338-0135.

1,000 piece price SYP6551.
5
Svnertek,Inc.
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Quick...Accurate...

Convenient.

The EXPLORERS, from Nicolet,
are digital oscilloscopes that
perform all the functions of
traditional 'scopes, storage or
non-storage

They perform these functions
brilliantly, with high precision,
fantastic storage. Easier operation
and greater versatility
are bonuses

In the dc to 10 MHz range,
these are the finest oscilloscopes
available. They're designed for
general scope use, yet, because
of the IEEE-488 1B, and other
interfaces, they are equally suited
for advanced research

Seeing is knowing...

For a demonstration and literature
call Jim Bartosch at (608) 271-
3333 or send reader service card.

NICOLEY
= INSTRUMENT
CORPORATION
0SCILLOSCOPE DIVISION

5225 Verona Road. Madison, Wisconsin 53711
Telephone 608/271-3333
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specifically for small-business appli-
cations,” he says. He believes sys-
tems selling for under $10,000 will
create a big new market.

As may be remembered, computer
entrepreneur Max Palevsky founded
the original sps in the early 1960s
and sold it to Xerox Corp. in 1969
for nearly $1 billion in stock. Xerox
changed the name to Xerox Data
Systems, encountered troubles, then
folded the company [Electronics,
Aug. 7, 1975, p. 45].

Organizers of the new Scientific
Data Systems picked up the name
for a $200 fee from the California
Corporations Commission after it
entered the public domain when
Xerox did not actively use it.

Low price. Mitchell’s 420, which
he designed, comes in with a $7,700
tab. Superior processing speed stems
from employing a 6502 chip set from
Rockwell International, which he
believes is faster than other proces-
sors. Instruction times of the SDS
420 run from 1 to 3.5 microseconds,
compared with the Pertec 2000’s 1.6
and 6.0 us. Basic memory is a 32-
kilobyte static random-access unit,
expandable to 56 kilobytes, with
dual-disk drive providing 1.2 mega-
bytes of storage. A separable key-
board and 12-inch video display
complete the unit, which weighs 65
pounds and is in a cabinet 13 in.
high, 2072 in. wide, and 25 in. deep.

The company has already built
and tested six preproduction units,
along with a software disk operating
system. Manufacturing is starting in
a West Los Angeles location, with
deliveries set in six weeks or so.

Believable. Lending credibility to
SDS’s plans are the people making up
the company. Mitchell himself de-
signed the original sDS Sigma series
computers. Other officers in the new
group also were with sps. Further,
Mitchell says that Max Palevsky is
an investor in the private placement
that has just been completed, along
with investment banker and venture
capitalist Arthur Rock.

The firm is starting operations on
a comparatively small scale, consid-
ering the heavyweight names in-
volved, with less than $500,000.
“But it was oversubscribed, and we

had to turn people down,” Mitchell
says.

Mitchell also discovered the ad-
vantages of the sDs ‘‘old boy
network,” some of whom are now
running competitive computer firms.
“Dozens of people helped us out with
designs, hardware, and business
plans,” he says.

If sps faces a hurdle, it is the
common one of how to sell the
computers, Mitchell concedes. He
plans now to go through the more
than 1,000 retail computer stores in
the U.S., then develop other mar-
keting channels.

The problem is that few of the
stores have personnel competent to
sell even the simplest computers
without extensive training. Lack of
software constitutes a disadvantage,
too, but he notes that many applica-
tion packages written in the Basic
language can be easily adapted.  [J

Peripherals

LS| chip yields
next-generation CRT

Just as the latest generation of low-
cost cathode-ray-tube terminals is
getting off the ground, Perkin-Elmer
Corp. is trying to leapfrog its compe-
tition. It 1s doing this with a CRT
terminal built around a custom
large-scale integrated chip that com-
bines the functions of a microproces-
sor and a CRT controller.

The competitive terminals also
feature LSI chips, but these perform
one function or the other, not both.
What’s more, not only does Perkin-
Elmer’s new Bantam terminal pack
more into its chip, but it costs less:
$599 in quantities of 100 or more,
about half the price of the older
model 1100 from the firm’s Ran-
dolph, N.J., Terminals division of
the Data Systems Group.

Features. Slated for deliveries next
month, the new model 550 terminal
features upper- and lower-case char-
acters, displays 1,920 characters
with a 7-by-10-dot matrix, has a
typewriter-style keyboard, and can
operate at 11 asynchronous data
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On-time delivery puts the
punch in our total family of
ROMs. With the organization
you need —8192x8, 4096x8
and 2048x8 —including our
new 300nsec 2316B-3. At
Svnertek, we know there is no
product area where service and
responsiveness to your needs is
more important than in mask
programmable ROMs.

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

Pin compatibility on our 16K,
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32K and 64K ROMs gives you

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

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

The ROMs you need.
Whenvyou need them.

Static Read Only Memories.

SY4600 2048x8 or 4096x4,
550nsec

SY2316A  2048x8, 550nsec

SY2316B  2048x8, 450nsec
(2716 compatible)

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

SY2332 4096x8, 450nsec
(2716 compatible)

SY2364 8192x8, 450nsec,
24 pin

o ]
Svnertek, Inc.
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High Voltage
Products

ACTUAL SIZE

VOLTAGE MULTIPLIERS

ONE HALF a
ACTUAL SIZE

POWEFR SUPPLIES

e “MINIATURIZATION" is
our specialty

e Custom design

e “In-house” capability

e MIL approved facilities

e Hi reliability

TYPICAL APPLICATIONS

e Military » Industrial

e Commercial

e CRTs ®*PMTs ®SITs

e |-SITs ¢ LLLTV e Lasers

e Image Intensifiers

o Detectors

¢ Electrostatic Applications

Write for new catalog
orcall ...

ERIE TECHNOLOGICAL PRODUCTS, INC.

ERIE, PENNSYLVANIA 16501
(613) 392-2581
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Terminal. Perkin-Elmer's David Ratclifte leans on the Bantam terminal holding the key to
its design—an LS| microprocessor-and-controiler chip—and the components it replaces.

rates from 110 to 9,600 bits per
second. Thanks to the custom chip,
the unit has a variety of editing
features previously unavailable in
this price range: tabbing, full cursor
addressing, repeating, backspacing,
shift locking, and others.

The n-channel metal-oxide-semi-
conductor chip uses a single + 5-volt
power supply, is transistor-transis-
tor-logic-compatible, and comes in a
40-pin dual in-line package. It can
operate at either 50- or 60-hertz
refresh rates.

One for six. David Ratcliffe,
manager of product development for
the Terminals division, says the LSI
chip replaces a 6-chip board assem-
bly, bringing the terminal’s chip
count to 19. It also reduces power
consumption from 110 volt-amperes
in the model 1100 to just 60 vA, he
notes.

The chip’s front-end microproces-
sor decodes incoming data to sepa-
rate displayable characters from
control signals, he explains. The
back-end CRT controller generates
the vertical and horizontal synchron-
ization signals for the monitor.

Rather than incorporate the charac-
ter generator on the custom chip,
Perkin-Elmer uses a separate read-
only memory to store characters.

James Folts, vice president and
general manager of the division,
concedes that the custom chip is not
as versatile as commercially avail-
able CRT controllers nor as powerful
as most microprocéssors. But by
going the custom-design route, he
says, Perkin-Elmer was ‘‘able to
eliminate many unnecessary options
found on existing LSt controllers and
economically add intelligence in-
stead.” Moreover, it saved the
expense of using a microprocessor,
which he says is “‘grossly underutil-
ized” in most low-end terminals.

The chip provides the timing
signals for four types of displays: 24
lines of 80 characters, with a 5-by-
9-dot matrix; the same line format
with a 7-by-11-dot character matrix
on a 9-by-12 display matrix; the
same-size character matrix but with
a 25th line added for terminal-status
information; or 16 lines of 64 char-
acters with a 7-by-11-dot character
matrix on a 9-by-15 field. a
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Europe, Japan,
and U. S. agree
on IC, CRT typing

Air Force forecast

of computer weapons

Electro

in year 2000 due

China negotiating
U. S. satcom buy,
ite Department says

cemeal rewriting
nmunications Act
forecast for 1979
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Washington newsletter

Agreement on a single type-designation system for integrated circuits and
cathode-ray tubes for worldwide use has been reached by heads of manu-
facturers’ associations in Europe, Japan, and the U. S. “It represents a real
breakthrough,” says one participant in the agreement, which now awaits
formal ratification by the governing bodies of Pro Electron in Brussels and
the Electronic Industries Associations of Japan and the U. S.

If the Jan. 1, 1979, acceptance timetable is met, the single numbering
system for CrTs and ics is expected to go into effect the following June.
The system would use a computer conferencing network and data bank
provided by Telenet Communications Corp. in Washington and linking
terminals in Brussels and Tokyo. Products listed under the new system,
which still lacks a name, will be “double branded” as of July 1 next year
with both their new international type numbers and their existing domestic
designations.

When the Air Force publishes its “Computer Technology Forecast and
Weapon System Impact Study” in December, military-computer makers
can expect extensive treatment of multiprocessing, artificial-intelligence,
and Josephson-junction technology, as well as details on such software
support systems as text editors, compilers, displays, analyzer/transformers,
and supervisory systems. The first 900-page draft, which looks to the year
2000, is now being boiled down by the Systems Command at Andrews Air
Force Base, Md. The study began with a two-week Air Force Academy
meeting in August that had extensive industry participation. It was
followed by a meeting of users of weapons-systems computers.

The People’s Republic of China has begun preliminary government-
to-government negotiations for the purchase of communications satellites,
says the State Department, confirming an earlier report [ Electronics, Oct.
12, p. 57]. The Chinese government is interested in acquiring a satellite
with 12 C-band transponders, like the Westar system built for Western
Union by Hughes Aircraft Co. The negotiations are being handled by a
group separate from the six-member delegation now completing a tour of
12 U. S. plants of seven manufacturers specializing in earth stations and
associated test and measuring equipment.

When legislation to deregulate U.S. telecommunications in favor of
competition is introduced next year in the 96th Congress, it will probably
take the form of omnibus amendments to the existing 1934 Communica-
tions Act instead of a single, all-purpose bill. That is the estimate of Senate
communications subcommittee chairman Ernest Hollings (D., S.C.),
following adjournment of the 95th Congress, which brought with it the
death of H. R. 13015, the Communications Act of 1978. That measure, a
217-page package introduced in June by Rep. Lionel Van Deerlin (D.,
Calif.), sought to rewrite all the rules for telecommunications and broad-
casting in one bill [ Electronics, June 22, p. 84). Just before adjournment
and following lengthy hearings on his bill, Van Deerlin sharply criticized
managers of the nation’s independent telephone companies for offering *“so
little constructive response” to the legislation while at the same time
outwardly praising its goals.

57



Washington newsletter

Solarex subsidiary Solarex Corp. says it will set up a new production subsidiary called Semix
Inc. near its Rockville, Md., headquarters to begin 1980 production of
to produce cast-Sl 10-by-10-cm solar cells cut from cast *““semicrystalline silicon bricks” that
solarcells . . . already demonstrate terrestrial efficiencies of more than 15%. The
company has filed several patent applications for the process, which
Solarex founder Joseph Lindmayer calls * ‘semicrystalline,” because the
term ‘polycrystalline’ is too broad and it’s used to indicate a charge in

Czochralski growth” techniques.

Initial capital for Semix is reported to be about $2 million. Solarex
expects to achieve the Department of Energy’s production price goal of
50¢ per watt (in 1975 dollars) by the mid-1980s, although its first
completed units are expected to sell at $4 to $6 a watt—a figure that
Solarex claims will still make photovoltaics competitive in less developed
countries with diesel generators.

. . . as DOE negotiates The Department of Energy is negotiating a development contract with
Solarex to support its new process following agency rejection of a company

contract support research and development proposal two years ago, says a company official.

of Solarex process Why the turnabout? “It apparently sees an outside threat,” he answers, in
the European program using similar technology that is being pursued by

Heliotronic GmbH, the West German company formed by Wacker Chemi-

cal and Chemitronic GmbH (see p. 86). Solarex says it will now accept

Government support only if the company’s patent rights can be protected.

Jedec forming Semiconductor makers are expected to join a new wide-ranging transporta-
transport unit tion electronics committee to be organized next month by the Joint
Electron Device Engineering Council rather than the narrower automotive
outside SAE group operated by the Society of Automotive Engineers. Fifteen electron-
ics and automotive manufacturers have been invited to the organizational
meeting of the Transportation/Automotive Committee at the Granada
Royale Hometel in Phoenix on Nov. 3, immediately following the two-day
meeting of Jedec’s JC-41 committee on linear integrated circuits. Acting
chairmen of the new unit will be National Semiconductor’s Thomas Bispo
and Ford Motor’s Gary Boone. Companies asked to attend include:
Analog Devices, Bendix, Fairchild, Intel, Mostek, Motorola, Raytheon,
RCA, Rockwell International, Solid State Scientific, Sperry, and United
Technologies, as well as American Motors, Chrysler, and General Motor’s
Delco.

Micro standards Four national associations will take part in a series of conferences via
toDeInysues computer to lay the groundwork for developing U.S. microprocessor
P standards under an 18-month grant from the National Science Founda-
under NSF grant tion. The Joint Electron Device Engineering Council proposed the
program early this year [Electronics, Jan. 19, p. 57]. In addition to Jedec,
participants include the American National Standards Institute, the Elec-
tronic Industries Association, and the Institute of Electrical and Electronic
Engineeers. The group also will update MIL-1331, the military specifica-
tion for developing tables of parameters for control of integrated circuits,
which Jedec says has not been updated since 1970. Consultants for
evaluating the $77,000 grant program are Peter and Trudy Johnson-Lenz,
a husband-and-wife team based in Lake Oswego, Ore.
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The surest way
to improve the performance
of any Sample~-and-Hold IC
is to sample faster and hold longer.

Our new 5537 does it.
It's a direct replacement for the

LF198/398, but lower leakage
current minimizes output voltage droop.

Like the proverbial better mousetrap, a Sample-
and-Hold IC that’s a pin-for-pin equivalent to
the LF198/398, yet offers significant per-
formance advantages, is a development oV
worth talking about.

That’s why we call our new
NE/SE5537 a Better Pulsetrap.
With it, you can do everything the
LF Series can do, you pay no more,
and you can optimize some of the
tradeoffs inherent in all sample-
and-hold circuits.

Select Your Acquisition
Time and Droop. The 5537’s
key advantage is its lower leak-
age current—typically 30pA in
the LFs, but only 6pA in the 5537.
Since leakage is directly proportional
to the output voltage droop rate, that
means that your typical error can be
better by a factor of 5. By choosing
the hold capacitor carefully, you
can select an acceptable droop
rate without compromising your
acquisition time. The tradeoff is
still there, but it’s optimized.

1
D DATR We're writing the book | ; ‘ | |
W . on analog circuits. " P.O. Box 9052, MS 27, Sunnyvale. CA 94086 E1026 "
t has 916 pages. [} Rush me technical data on the NE5537/SE5537

e Send $7.00 for 1 Sample-and-Hold ICs. J
f rour copy. I [ Please send data on your LF198/398 also. 1
TR : [ Ihave an urgent requirement. Please have a :
— %hﬁ%‘ " specialist phone me at once: ( ) "
ﬂ%\?\%\%\%“ i Name Title i

R W N
| Company Division _ ]
I Address MS I
! City State Zip !
i |

|
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You Can Drive a 2K Load. The LF Series sample-
and-holds will typically drive only a 10K load. Here
again, you can achieve another 5X advantage with the
5537. You can drive a 2K load —with no increase in
gain error.

You Pay No More. There’s no increase in price
when you specify the 5537—only an increase in per-

formance. The NE5537 (0-70°C version) costs
just $3.50 in OEM quantities (100-999).
That’s identical to the LF398.

Next time you run into a poten-
tially troublesome application for
a sample-and-hold, think of Sig-
netics. Think of ways you could use
a Better Pulsetrap.

You can prepare yourself more
thoroughly by using the coupon
today to get your data sheet on
the NE5537/SE5537. You can
also call your nearest Signetics
sales office or distributor for
details.

Sinotics

a subsidiary of U.S. Philips Corporation

Sgnetics Corporation

811 East Arques Avenue
Sunnyvale, Californa 94086
Telephone 408/739-7700

To: Signetics Information Services, 811 East Arques Avenue

[] Enclosed is my check for $7.00. Please send me your I
916-page Analog Data Book.

L---------_---------
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Who do you think of
for a complete line of 8-bit microprocessors?

If you haven’t checked into our 8-bit
line recently, take alook at what you've

been missing.
Our 8-bit Families We've got everything you need in 8-bit
wPDB0BOAF |uPD8085A | «PD8048 | uPD780 | processors—oplusa
wPD 8080AF PD 8085A wPD 8048 PD 780 1
wPD 8080AF-2 ZPD8085A-2 uPD 8049 ZPD 780-1 assortlnent Of mdUStry
wPD 8080AF-1 wPD 8039 standard peripherals and
ob 80 uPD 8035 memories. And we've got

I 41 - 3

wPD8155 > them all in volume, ready

PD 8156 1

uwPBE2I2 | - to ship. .
WPBEZI > Not only do we support
Y PB 8224 > the entire 8080A family; we :
uPB 8228/38 o823 also offer the lower-cost »'/
LPD8251/A s | single-chip 8048 family and
uPD 8253 - ] ~
e > the higher-performance S
4PD 8257 | 8085A serles. ~
B < And for those with 2

4PD 8355 - applications that require the /
wPD765 capability of a Z80™ we have .

the fully compatible uPD780—supported by /
the full family of 8080 peripherals. 74

REPS: Action Unlimited, Arlington, TX; Spring, TX. Burton-Medley Associates, Grandview, MO. Cerco, San Diego, CA. Contact Sales, inc. Burlington, MA. D/Z As-
sociates, Inc., Denver, CO. Electronic Innovators, Inc., Minneapolis, MN. Eltron, Phoenix, AZ. HLM Assoc., Northport, NY; Parsippany, NJ. Imtech, Inc., Cleveland, OH
Dayton, OH. Kaytronics Limited, Ville St, Pierre, Quebec; Downsview, Ontario; Surrey, British Columbia.L & M Associates, Pikesville. MD; Montpelier, VA. Harry Nash
Associates, Willow Grove, PA. R.C. Nordstrom & Company, Lathrup Village, MI. Perrott Associates, Inc., Fort Lauderdale, FL; Clearwater, FL; Orlando, FL. Santana
Sales, Costa Mesa, CA. Stone Component Sales, Waltham, MA. Technology Sales, Inc., Palatine, IL. Trident Associates, Inc., Sunnyvale, CA. Tri-Tronix, Albuquerque,
NM. Tri-Tronix, NW., Mercer Island, WA. 20th Century Marketing, Inc., Huntsville, AL; Greenviile, TN, Wolff's Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Almo Electronics Corp., Philadelphia, PA, Baltimore, MD. Bell Industries, Bellevue, WA, Century Electronics, Albugquerque, NM; Wheatridge, CO; Salt
Lake City, UT. Norman Davis Electronics, South Euclid, OH, Diplomat/Westiand, Inc., Sunnyvale, CA. Diplomat/Southiand, Inc., Clearwater, FL. Diplomat/Lakeland,
Inc., Elk Grove Village, IL. Diplomat/IPC of Mass., Chicopee Falls, MA, Diplomat, Holliston, MA. Diplomat/Northland, Inc., Farmington, MI. Diplomat/Electro-Com

TM Zilog
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We can also fill your needs for a wide range
of high-performance peripherals, including our
IBM-compatible, double-density, double-
sided floppy disc controller, the uPD765.

NEC not only means advanced technol-
ogy and volume delivery; we alsc offer remark-
able product reliability —thanks to experienced
designers and meticulous manufacturing
techniques, backed up by 100% burn-in and
testing with MIL-STD-883 methods.

What’s more, we give you thorough
support—including documentation, design
assistance, and product development serv-
ices. And our engineers are always available
to help with specific application problems.

Our new catalog will give you a better
idea of just how muchwe cando 4
for you, not just in 8-bit {
products, but also in 4-bit
single-chip processors and
1K, 4K and 16K memories.

For your free copy,
clip your business -
card or letterhead
stationery to this
page and send to:
NEC Microcomputers, Inc.,

173 Worcester Street, Wellesley, MA 02181.

If you haven’t thought

) wod™  NEC
4NEC Microcomputers, Inc.

Corp., Minneapolis, MN. Diplomat/St. Louis, Inc., St. Louis, MO. Diplomat/IPC Corp., Totowa, NJ; Mt. Laurel, NJ. Diplomat Electronics Corp., Woodbury,
NY. Diplomat/Alta-Land, Inc.. Salt Lake City, UT. Future Electronics Corp., Montreal, Quebec: Rexdale, Ontario; Ottawa, Ontario. Hughes-Peters, Inc., Cincinnati, OH; Co-
lumbus, OH. Intermark Electronics, Sunnyvale, CA; Santa Ana, CA; San Diego, CA. Kent Electronics, Houston, TX. G.S. Marshall, Sunnyvale, CA. Irvine, CA; El Monte,
CA; San Diego, CA; Phoenix, AZ. Milgray Electronics, Inc., Freeport, NY; Orange, CT. Reptron Electronics, Inc., Livonia, MI. Resco/Raleigh, Raleigh, NC. Semiconduc-
tor Speaalists, Inc., Chicago, IL; Burlington, MA; Farmington, MI; Minneapolis, MN; Hazelwood, MO; Pittsburgh, PA; Dallas, TX; Milwaukee, WI. Sterling Electronics,
Phoenix. AZ; Sun Valley, CA; San Diego, CA; Baton Rouge, LA; Waltham, MA; Albuquerque, NM; Dallas, TX; Houston TX; Seattle, WA. Summit Distributors, Inc., Buf-
falo, N¥. Summit Elec. of Roeh., Inc., Rochester, NY. Technico, Inc., Columbia, MD; Roanoke, VA. Western Microtechnology Sales, Sunnyvale, CA.

REGIONAL SALES OFFICES: Western Region, NEC Microcomputers, Orange, CA (714) 633-2980. Eastern Region, NEC Microcomputers, Melville, NY
(516) 293-5660.

€-1-2
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RCA.NewsmakerinLinear.

The 3240 Dual. New prbof
BiMOS is the answer in op amps.

First RCA introduced the BiMOS
3140, most useful op amp since
the 741. Now, in volume, the
3240 — dual version of the 3140.
It brings BiIMOS benefits to
users of the 747, Bifet TL082,
and the often hard-to-get 1458.

Better than 1458 on
performance. The 3240, like the
3140, delivers the benefits of
MOS/FET input. Such as ultra-
high input impedance and very o‘ﬂ‘ gfn 121;8!:.?. theOCrIc\‘L’e.£40
low input current. It also gives '
you bipolar speed and high sup-
ply voltage operating capability: | Duel of the Duals
4 tO 44 \/’ dua' or Single Supply (wlmslz‘g'?: supply) ?8:’5:’32“;12‘“%‘? Vou* I :':t: E:aéz{c’:r:':
And TUC_T rE|0re- : | BIMOS CA3240E | Oto (v'~3V) | 1to (v*—3v) | 50pA |oV/usec | Yes

ife o(V'- o(V'— ec 0

Just a fow monthe eftor o imtra | |5 -0 (st oo [05Ve | -
duction’ We’re making the 3240 MC1458SP 3to(V'—-3V) | 5to (V*—5V) | 500K pA |16 V/usec —
in volume...more proof of BiMOS ease of manufacture. So you can get as
many as you want. Now.

For more information, contact your local RCA Solid State distributor,
Or contact RCA Solid State headquarters in Somerville, NJ; 1130 Brussels,
Belgium; Sunbury-on-Thames, Middlesex, England; Quickborn 2085, W.
Germany; Ste.-Anne-de-Bellevue, Quebec, Canada; Sao Paulo, Brazil;
Tokyo, Japan.

RCA Linear IC experience is working for you. “ﬂ"
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Only 75-mW
dissipation for
Hitachi 2147

Mergers muliled for
telecommunlications
makers in the UK

MITI seeking
Japanese-language
word processing

ICAO ponders
German supplement to
MLS standard

Low-cost actuator
responds to pulses
as low as 1 uVA
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International newsletter

Now available in samples from Hitachi Ltd. is an extremely low-power
version of the 2147 4-x static random-access memory. The NM6147P
series mixes three technologies: complementary-mMos sense amplifiers and
input/output buffers, cross-coupled n-Mos transistors in the memory cells,
and npn bipolar pull-up transistors for low-power operation and a wide
voltage margin. Operating power is 75 mw typical, whereas the best
current 2147s are in the 300-mw range; address and chip-select access
times are 50 ns maximum for the HM6147P-3 and 70 ns maximum for
the HM6147P. Hitachi is also offering samples of the HN462716 16-K
erasable programmable read-only memory, while Nippon Electric Co. is
working on a similar 2716-compatible E-PROM and is putting the finishing
touches on a 32-k E-PROM. The two Hitachi parts and the NEC 16-K part
are to be in volume production in the first quarter of 1979.

Britain’s National Enterprise board is presiding over industry-rationaliza-
tion talks among equipment manufacturers that are party to the proposed
System X solid-state digital-telecommunications exchange. Spurring the
talks is the urgent need to hasten development and marketing of the
system, seen as the UK’s last hope of reestablishing itself in the interna-
tional telecommunications switching market. Though none of the partici-
pants is talking, one strategy known to be under consideration is a merger
of Plessey Telecommunications Ltd. and the I1TT subsidiary Standard
Telephones and Cables Ltd., while GEC Telecommunications Ltd. would
go it alone, satisfying the BPO’s requirement for dual sourcing.

Japanese word-processing development projects are more than just a gleam
in the eye of the Ministry of International Trade and Industry: MITI is
negotiating with the Ministry of Finance for funding for two five-year
projects. One would be originating software, chiefly improved operating
systems, for the new computers under development in Japan’s VLSI project,
and high-level software, to improve Japanese programmers’ ability to work
with established programming languages. The other would be development
of high-performance peripheral equipment. Total outlay would be about
$137 million, and the result would be to move Japanese computers out of
their dependence on English-based computer languages.

Early next year the International Civil Aviation Organization will decide
whether West Germany’s candidate for the international microwave land-
ing system will serve as a complement to ICAO’s recent MLS choice: the
U. S.—developed time-reference scanning-beam system. The Distance-
measuring, equipment-supported Azimuth System, which was developed
by 1Tt affiliate Standard Elektrik Lorenz AG, would add 360° localization
capability to locate aircraft landing from any direction.

Grenoble-based Laboratoire d’Electronique et d’Automatique Dauphinois
has a low-cost actuator even more sensitive than its 100-uva device
introduced earlier this year. Based on the same type of relay, the new
actuator responds to pulses as low as 1 uva. Low-input energy is accumu-
lated over a time interval and then discharged as a very short but
high-energy pulse. The new actuator will be available in the U. S. and will
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Grundig casts eye
on American
consumer market

Itallan ICs
wlll make
organ muslic

8080s glve
versatllity to
Telex control

Addenda

International newsletter

take inputs from many sorts of transducers. It will be ideally suited to
applications where power sources are weak or difficult and expensive to
incorporate, the firm says. Cost will be around $3.

Look for West Germany’s Grundig AG to jump into the American
consumer-electronics market. The move is part of the Nuremburg-based
company’s plans to recapture overseas markets lost to competition from
low-wage areas. Details on a U. S. marketing and product strategy are still
to be worked out, Grundig says. Likely products are high-quality all-
bandwave radios and dictating machines — but probably no television sets.
One of the Continent’s leading consumer-electronics producers, Grundig
pulled in 90% of its 1977 $1.4 billion sales from Europe.

The Italian semiconductor house, SGS-Ates, expects to market a new series
of integrated circuits for electronic organs next year. First to come will be
a 160-by-160-mil chip carrying the oscillator and frequency dividers for
three octaves of notes, a rhythm generator, and two or three pedal controls.
At about $8, the price will be low enough for use in a better-grade toy
organ, the firm says, and two of the chips can be ganged to get a low-cost
six-octave organ. For the upper end, the company will use a 3870
single-chip microprocessor for keyboard control paired with a sound chip
that can put out up to 16 notes at once over a five-octave range. A second
microprocessor and memory could be added so the organ would generate
sophisticated accompaniments for players.

Siemens AG is set to introduce a microprocessor-controlled small private-
branch-exchange switching system for Telex communications. The
Munich firm’s EMX1010 works automatically once the user has written
the Telex message and necessary instructions into the system’s memory.
Under the control of Intel 8080 microprocessors, the switching system
establishes connections among as many as 20 teletypewriters in an
internal network configuration. It repeats calls when a busy signal is
received, sends out messages at maximum speed or at times when the rates
are lowest, sends the same message to a number of receivers, and handles a
host of other Telex-related jobs. It will go on sale in November.

The French computer-graphics firm, Benson sA, has signed a preliminary
agreement to take over the Graphics division of Varian Associates of Palo
Alto, Calif. In return, the U. S. company will get a share of 20% or so of
the French firm. . . . Plessey Ltd. is reviewing its semiconductor activi-
ties, considering such options as a major capital investment to establish
high-volume standards capability, possibly with a U. S. license; a merger
with a ‘U. S. firm; or the outright sale of its operation, reportedly to
General Electric Co. Ltd. . . . Watch for Grundig AG soon to introduce a
version of its SUC4004 video cassette recorder for use with the French-
developed color-tv transmission standard. . . Pye-TMcC Ltd. is develop-
ing a modular solid-state private-branch exchange for small business that
will use custom MOS large-scale integrated circuits with Intel 8085 micro-
processors. The British Post Office is funding the development.
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‘Weve cut up to 80%

of our negative costs and
reduced our lab labor
time by half thanks to
reprographic techniques.

Bill Williams, Manager,

Still Photo Services Lab,
General Dynamics Corporation,
Fort Worth, Texas.

“The F-16 Air Combat Fighter that Gen-
eral Dynamics is manufacturing for the U.S.
Air Force and five allied nations is based
Jpon thousands of engineering drawings—
many eight-foot J size. And most of them
have funneled through our Still Photo
Services Lab for reproduction.

“When you're creating a new airplane,
designs and specifications are often
changed—until you're sure you're producing
the finest aircraft for the mission defined by
the Air Force. So, new drawings are needed.
It's much easier to use reprographic tech-
nigues and make small changes photographi-
cally than it is to redraw everything.

“Before we installed our new Kodak
Supermatic processor and process camera,
we shot everything same-size and tray-pro-
cessed. We'd shoot our J-size drawings in
sections and then splice the whole thing to-
gether. | claimed my technician used a four-
inch brush to opaque pinholes in negatives

“Now we shoot the drawings down five to
seven times, opaque the reduced-size nega-
tive, and come back to a full-size second
original with absolute accuracy. All the
Kodagraph products go through the proces-
sor—so do a lot of our publicity photos. One
person processes the same number of line
drawings that two technicians did when we
were using a wet line. And our savings on
negative material alone run between 50 and
80 percent.”

Reprographics can help you, too.

Send for more details about General Dy-
namics’ use of reprographic techniques, plus,
a complete listing of Kodak products and
other applications. Write: Eastman Kodak
Company, Graphics Markets Division, Dept
R04805, Rochester, N.Y. 14650.

VERSATILITY IN &
REPROGRAPHICS
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Heilbronn - production center for
semiconductor components

AEG-TELEFUNKEN

Where highest
functional reliability is a

-

AEG-TELEFUNKEN
Semiconductor factory Heilbronn
Freigegeben vom Reg.-Prasidium Nordwurttemberg Nr. 2/33498C

React quickly and switch to best
quality - to products from the
semiconductor production center
Heilbronn of AEG-TELEFUNKEN.

What do you need? We produce
them all at AEG-TELEFUNKEN -
not only the difficult ones . . .

S 8V7-HN-0878

Whether you require Zdiodes using
the new LOCEP method or opto-
electronic components such as
laser or avalanche diodes, whether
integrated circuits for remote con-
trol, for car radios, or for telephone
exchange tecnnology, or transi-
stors ...

Whether for use on the ground
or in space, we are always the
right partner for your semiconduc-
torcomponents.

Over 3500 employees work for
you in Heilbronn and in our facto-
ries in Austria and Manila.

If you would like to know more
about our product, write to the
following address for our latest
information material:

66 Circle 66 on reader service card

; I
e

ment

AEG-TELEFUNKEN Corporation
Route 22 - orr drive
Somerville, New Jersey 08876
Tel.: 2017 229800
Telex: 833409

Or enquire at one of our sales
offices for AEG-TELEFUNKEN series
products, components division.

Or ask one of our distributors.

\

Semiconductor Devices from
AEG-TELEFUNKEN
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Electronics international

Significant developments in technology and business

Stylus glides

over grooveless

video disk

Capacitive-playback system

has wearless random access
to tracks, plus other features
found in laser-based systems

Engineers pondering the design of
video disk systems sometimes reject
stylus playback in favor of better
performing but more complex and
expensive laser playback. The advan-
tages of the latter tack are diminish-
ing, however, now that Victor Com-
pany of Japan (Jvc) has shown its
system that combines the low cost of
the stylus approach with perform-
ance features found in laser-based
systems.

The capacitive-playback system
uses a grooveless disk and a stylus
with an extremely broad tip that
glides over the recorded tracks [Elec-
tronics, Oct. 12, p. 64]. As well as
providing inputs for standard color
television sets and commercial video
applications, the JVC system can play
back digitally recorded ultrahigh-
fidelity audio disks.

Pickup. Signal pickup is like that
pioneered for video disks by RCA
Corp., in which capacitance varia-
tions between the disk and a flat
electrode strip on the rear of the
stylus are converted into the output
signal. The variation is on the order
of 10+ picofarad as the 0.7-to-1-
micrometer-wide electrode passes
over the pits pressed into the disk’s
surface to carry the information.

Advantages. Disk and stylus wear
will be greatly reduced with the new
system, says Victor. More impor-
tant, thinks the company, is the
addition of such features as random
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access to a track (especially useful
for information-retrieval applica-
tions), repeatable playback of a Tv
frame, and variable playback speeds.

Furthermore, the Tokyo firm says
the price would be right, because
mass-production techniques are al-
ready available for all portions of the
system. It estimates that the selling
price could be half that of a video
cassette recorder.

Program materal is carried on
Victor's disks as spiral tracks of pits
1.4 um wide, with a pitch of 1.4 um
(see figure). The narrow track width
and relatively low speed of 900 revo-

lutions per minute give a recording
time of one hour per -side of disk.
The TV luminance signal is frequen-
cy-modulated on the carrier with an
average frequency of 7 megahertz.
Floating. The grooveless design
allows the 10-um-wide blunt stylus
tip to appear to float over the tracks,
as shown by the negligible wear and
the absence of shorts between the
electrode and the conductive disk.
Consequently the stylus can cut
across tracks for quick access to
selected tracks, while reproducing
information on the intervening
tracks for position information, as

SAPPHIRE STYLUS TiP

ELECTRODE

TRACKING
SIGNALS B

TRACKING
SIGNALS A

74
)
RN

N

AN

=~ INFORMATION
SIGNALS

CONDUCTIVE PLASTIC DISK

No grooves. Video or audio information on JVC's new grooveless disk is recorded in pits, with
overlapping tracking pits controlling the stylus's position and a jitter-eliminating mechanism.
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laser-based optical pickups also do.

Overlapping the edges of the
program tracks are elongated 0.6-
um-wide pits that provide tracking
signals. Their relative strengths—
512 and 716 kilohertz—control a
servomechanism that keeps the sty-
lus electrode over the program track.
The tracking signals also control a
servo that moves the stylus forward
or backwards along track to correct
jitter. RCA uses a similar jitter-elimi-
nation scheme.

The bandwidth inherent in this
system permits it to record ultra-hifi

pulse-code-modulated stereo signals
in which each sample contains 14
information bits for each channel,
and additional error-correction bits.
The sampling frequency is 44.056
kHz, for a flat response to 20 kHz.
Originals for the disks are fabri-
cated by photolithography, using a
laser beam. A single beam is split,
modulated at the program- and
tracking-signal frequencies, and then
recombined for photolithography
through a single lens. This tactic
maintains the relative positions of
program and tracking pits. O

West Germany

Silicon casting promises

lower-cost photovoltaic cells

Casting the silicon material for solar
cells, rather than growing it by crys-
tal-pulling operations, may clear the
way for low-cost energy from the
sun. So a West German firm, Helio-
tronic GmbH, and a U.S. firm,

Solarex Corp., are hard at work on
casting processes. Both firms think
their efforts point the way towards
producing photovoltaic power for
under 50¢ per watt.

Heliotronic’s scientific/technical

CONTAINER
(CAN BE EVACUATED)

O

| —— QUARTZ
CRUCIBLE

O

GRAPHITE
O/_ SUPPORT

——— FUNNEL

O

?AILICON q
ELT — M
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INGOT MDLD ———]
MADE DF

GRAPHITE

ROTATING SHAFT
WITH TWO PIPES FDR COOLING

Casting silicon. By funneling a silicon melt into a mold, crystallization occurs at least 25

times faster than with methods that grow the material by crystal-pulling operations.
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director, Erhard Sirtl, even predicts
25¢/w in five to eight years. It
would be a thirtieth that of present
solar-generated electricity.

The Burghausen subsidiary of
Wacker-Chemitronic GmbH [Elec-
tronics, May 11, p. 44] has reached
the sample stage. It has cast materi-
al for a 10-by-10-centimeter cell
with better than 10% efficiency.

Solarex, of Rockville, Md., reports
it has cast polycrystalline silicon
bricks for 5-by-5-cm cells with effi-
ciencies above 15%. It plans to be in
production within two years of 10-
by-10-cm cells at the $4-to-$6/w
level, roughly half the present cost.

Polycrystalline. Both firms are
producing polycrystalline material,
rather than single-crystal silicon.
Solarex founder Joseph Lindmayer
says that “single-crystal does not
have the cost factors required for
truly inexpensive silicon material.”
He points to the high efficiencies his
firm is achieving to support his argu-
ment that “efficiency does not have
to be compromised.”

Basically, Heliotronic’s process
casts silicon melt in blocks that are
cut into square slices or in plates that
need no cutting because they are of
the desired thickness. It also is possi-
ble to cast the melt in foils, the
company says.

Economical. The casting process is
highly economical. It “allows the
crystallization of a much higher
volume of silicon per unit of time
and at a lesser cost for equipment
and personnel than conventional
techniques like crucible pulling,”
says Bernhard Authier, inventor of
the Heliotronic process.

With the Czochralski crystal-pull-
ing process, he says, the crystalliza-
tion volume per unit of time is
limited by such factors as the pulling
velocity, typically 2 millimeters per
minute. Casting will give a crystalli-
zation velocity that is at least 25
times better for an equivalent block
Cross section.

What’s more, the casting method
can be used in production lines and
can even be automated, Authier
says. These considerations, plus the
low-cost materials, are prerequisites
for economical power generation by
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terrestrial solar cells in the future.

To be sure, the Heliotronic pro-
cess is still in the development stage.
But samples are being supplied to
potential customers.

Heliotronic’s pilot system incorpo-
rates a container that can be evacu-
ated. Inside it is the casting equip-
ment, which consists of a quartz
crucible with a graphite support
around it. A graphite-supported fun-
nel feeds the silicon melt from the
crucible down into a graphite mold.

The casting equipment is sus-
pended on a rotating shaft that
ensures even distribution of heat in
the silicon melt. For heating, Helio-
tronic uses a graphite radiation pipe
coiled around the container. For
cooling, the rotating shaft has two
concentric pipes with cooling water
flowing from the inner to the outer
one. To get rid of the heat of the
crystallization reaction, Heliotronic
uses a copper cooling disk.

The reason for the abundant use
of graphite is its good heat-conduct-
ing properties, much better than
those of, say, quartz. It also has the
advantage of good workability, Sirtl
says, and it has a thermal cocfficient
close to that of silicon, not to
mention good dimensional stability.

Melting. The casting process in-
volves melting silicon of sufficiently
high purity in the quartz crucible
under a vacuum or inert gas like
argon. Flowing through the funnel,
the melt enters the mold where it is
cast into block or plate form.

The cooling process ensures that
the mold wall’s interior temperature
does not reach the critical point that
would allow a reaction between the
graphite and the silicon melt before
the wall has been covered with a
layer of solidified silicon material.
The rest of the molten silicon can
then be poured, cooled down, and
frozen in its own silicon form,
supported by the graphite mold.

Precisely controlling the cooling
process ensures a temperature gra-
dient in the silicon such that the
blocks or plates being cast show the
preferred crystal structure—one
consisting of oblong areas oriented
vertically to the extremely cool
bottom portion of the mold. O
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Great Britain

TV camera based on ultrasonic energy
ready to probe murky water and silt layers

A television camera that uses an
ultrasonic imaging system has made
the giant leap into practicality,
thanks to a breakthrough in tube
technology by workers at EmMi Ltd.’s
central research laboratories. First
application for the new tube is an
underwater Tv system for divers or
submersible craft. Ultrasonic energy
can penetrate turbid water and even
thin layers of silt, conditions that
would blind a conventional television
camera.

The camera system comes with an
array of ultrasonic transducers that
irradiate the scene ahead. The
resulting reflections are focused onto
the converter tube’s image plane by
a biconcave plastic converging lens.

Large crystal. The scan converter
tube (see diagram) has quartz crys-
tal embedded in the faceplate, which
translates the ultrasonic-pressure
wave pattern into a voltage-distribu-
tion pattern. Points of reflected

ultrasonic energy are thus translated
into equivalent voltage potentials.

The quartz crystal is electronically
scanned, and the signal voltage at
each point is translated into a capac-
itive current in the signal plate. This
signal is processed by the bandpass
amplifier.

The new tube makes possible
subsidiary EMI1 Electronics Ltd.’s
high-resolution underwater camera,
shown for the first time at the Euro-
pean Offshore Petroleum Confer-
ence and Exhibition in London this
month. Such a camera has been
waiting for a practical image-
converter system since the concept
was first proposed back in 1936. It
took a major research effort by the
EMI research labs in Hayes, Middle-
sex—and some startup government
funding —to overcome the problems.

Television pictures created by ear-
lier ultrasonic converters were de-
graded by the far-from-ideal dimen-

- INDIUM SEAL

PLASTIC —a

[+—— \/2 QUARTZ
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PLATE —__]
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Sound picture. X-cut quartz crystal translates ultrasonic wave pattern into a voltage-
distribution pattern, which is electronically scanned and converted into a capacitive current.
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Philips AlternateTime Base Display
25MHz Scope.

It’s b

The PM 3214 25MHz/2mV dual trace oscilloscope has
all the triggering facilities found on the latest, most
expensive oscilloscopes, but the price is only $1,445.*
Complete triggering facilities include AC, DC, TV and an
Auto position that derives its trigger from the peak to peak
value of the incoming signal. Trigger selection is available
from either channel, line or external sources as well as
composite triggering for asynchronous signals. And
alternate time base display shows main and delayed sweep
simultaneously, eliminating back and forth switching. You
can even use DC triggering on both time bases. Double
insulated power supply eliminates ground loop problems
and measurement inaccuracies caused by hum or other
spurious signals.
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sions of the single-quartz-crystal
window that forms the faceplate of
the vacuum tube. Because quartz is
mechanically weak and could frac-
ture when the tube is evacuated, the
window’s diameter was typically 40
millimeters. Ideally, it should have
the largest possible diameter and
should be on the order of 1 mm
thick. Such dimensions would give a
half-wavelength resonance and
hence maximum voltage sensitivity
in the 2-to-4-megahertz frequency
range.

The EMI researchers got around
this problem by incorporating a 100-
mm-diameter X-cut quartz crystal in
a supporting window of epoxy resin.
A soft indium-metal gasket seals this
composite window to the glass envel-
ope to give a vacuum with a long
operation and shelf life. The resin
also has an acoustic impedance
midway between water and quartz,
thus coupling the maximum amount
of energy into the image converter.

The resulting tube is robust and
can be operated to a depth of 30
meters in water without special relief
of the faceplate, says Patrick H.
Brown, a member of the labs’ devel-
opment team. With an added pres-
sure window, depths down to 300
meters are possible.

Problems. The development team
had to overcome several system
problems. The highly coherent ultra-
sonic radiation used to irradiate the
scene produced a speckled effect,
similar to that of laser-illuminated
scenes. Therefore, to prevent loss of
detail, the illuminating ultrasonic
transducers are modulated with nar-
row-bandwidth noise.

Variations in the dynamic range
of the received signal can be as high
as 80 decibels for a single illuminat-
ing transducer. The multiple array
of ultrasonic illuminating transduc-
ers is used to reduce variations.

To avoid spurious signals being
generated by the tube, the scanning
electron beam is modulated at high
frequencies. By heterodyne mixing
of the signals at the tube’s target, the
ultrasonic information is extracted
as a difference frequency by the
bandpass amplifier.

The result, says Brown, “is a quite
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agreeable TV picture.” There are 201
lines per frame and 12'/: frames per
second. At 2 MHz, a range of several
meters in very turbid water is possi-
ble. The target price, he adds, “is
something comparable with conven-
tional TV packages.” O

France

Tiny runabout uses
electronic ignition

The new Citroen Visa is one of the
smallest automobiles in production,
but its two-cylinder engine has an
all-electronic ignition, a feature con-
fined until now to much larger
engines. Thomson-CSF designed its
new AEl (for all-electronic ignition)
to work on all four-stroke, two- or
four-cylinder engines. It can supply
high constant voltage to the ignition
coil and adjust the spark advance,
based on the engine’s speed and the
intake manifold’s compression.

The unit has two synchronization
sensors to detect crankshaft position
and a sensor to determine vacuum
variations in the intake manifold.
Their output goes into a processor
that works out the spark-advance
curves and into a power unit that
supplies voltage to the ignition coil.
The four-cylinder version has addi-
tional sensors for oil and water
temperatures and throttle position

Small sparks. Thomson-CSF's all-electronic
ignition system is designed for small engines.
Citroen’s Visa uses a hybrid version but will
soon switch to the integrated version shown.

and outputs for two coils.

The AEI's processor is a custom
monolithic linear circuit. It has three
main functions. It computes the
engine speed, which Thomson may
supply to a tachometer in future
versions. At the moment, the data is
used to calculate the voltage re-
quired for the coils. The processor
also works out the spark advance
curve and controls the energy out-
put.

Citroen awarded the contract to
Thomson oply in January, so the
company immediately went to work
on a version that uses only discrete
components. Visas are coming off
the production line with a hybrid
model, but they will be using the
integrated version early in 1979 (see
photograph).

Detection. The synchronization
sensors detect the passage of a metal
stud attached to the engine flywheel.
Engine speed and crankshaft posi-
tion are thus available to the proces-
sor for computing the advance curve.

The sensors are basically made up
of 1-megahertz oscillators. When the
stud passes a sensor, a reference
pulse is triggered.

Thomson paid special attention to
the radio-frequency interference
problems that occur in mounting
sensors in an automotive engine.
Each sensor has a detection range of
1 millimeter £0.5 mm to allow it to
detect the flywheel-mounted stud
without picking up any spurious
noise. Also, the pulse generated has
a rise time of about 20 microseconds
and an amplitude of more than 5 to
7 volts, so it can be detected within
the whole range of interference that
is encountered in the harsh automo-
bile environment.

The new system is reckoned to
achieve 10% economies on the
already miserly fuel consumption of
the Visa. Other plus points are
smooth running even at low revolu-
tions and reliable functioning under
extreme operating conditions. Thom-
son claims that the sensors function
even with a dying 6-volt battery or
up to 24 v for short periods, as well
as under conditions of mechanical
abrasion and temperatures from
—40°Cto +125°C. a
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THE PLOT
TO SAVE YOU MONEY.

MFE’s

X-Y Recorders.
Full Capability
for 30% Less.

When most people need an
X-Y recorder, they automatically
turntothebhiggest name in the
husiness. Which isa very expen-
sive habit.

Because MFE hastwo X-Y'sthat
give you the same full capability
forupto30% less. Asavingsofup
to $400!

Our X-Y'soffer rugged. field-
proven performance. In both
English and metric. General pur-
pose or OEM dedicated. With five
colorsofink. Either 11" x17" or
812" x 11" formats. And we guar-
antee delivery within two weeks.

The plot thickens: our 81" x 11"
X-Y even has a pad/load paper
feed system that operates three
times faster than conventional
single sheet machines.

" Citcle 73 on render service card

That'sa feature you
won’t [indonany other
recorderat any price.
Fora brochureonour
money-saving X-Y's, contact
MIFl Corporation, Keewaydin
Drive, Salem, NH O3079.Tel: 60:3
893-1921. TWX 710-366- 1887/
TELIEX 94-7477. In lurope: MIFIG
Products Sa, Vevey, Switzerland,
Tel. 021 52,80, 40/TKLIEX 26238,
(MFE hascomplete worldwide
representation. l
Contact usfor the ,
rep nearest you.) MFEJ
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WHEN YOU'RE READY TO
STEP UP, YOU'RE READY FOR
A HEWLETT-PACKARD.

Hewlett-Packard is the step up—in
quality, ease of use and total
design. Whether it’'s a powerful
fully programmable model or
your first scientific calculator,
there’s a Hewlett-Packard just
right for you.

THE FIRST STEP.
The HP-31E. Scientific. $607
The first of our new, economical
Series E. Consider it the new
standard for scientific calculators.
Trig, exponential and math
functions plus metric conversions,
scientific and fixed display
modes. 4 separate user memories.
The HP-32E. Advanced Scientific
with Statistics. $80* Every-
thing the HP-31E is—and more.
More math and metrics plus
statistics, hyperbolics and decimal
degree conversions. SCI, ENG,
and FIX display modes. 15 user
memories.
The HP-33E. Programmable Sci-
entific. $100¥ Science, math
and statistics with the added clout
of programmability. 49 pro-
gram lines of fully merged keycodes.
Editing keys, control keys, and
a full range of conditional keys.
8 user memories.

THE NEXT STEP.
The HP-29C. Advanced Program-
mable with Continuous Memory.
New Low Price $175F Continuous
Memory lets you retain pro-
grams and data. 30 user memories.
98 program lines. Prepro-
grammed functions include: trig;
rectangular/polar conversions;
mean and standard deviation; sta-
tistical functions; angle con-
versions. SCI, ENG and FIX
display modes.
The HP-19C Advanced Printing
Programmable with Continuous
Memory. New Low Price $2757
All the functions and power of the
HP-29C —with full printing
capability. So you can list a pro-
gram, the contents of the 30
user memories, or the contents of
the memory stack. It’s invaluable

when editing programs or
performing calculations with
lengthy output.

THE ULTIMATE STEP.
The HP-67. Fully Programmable.
$450* The most powerful
handheld programmable we make.
Handles up to 224 fully merged
program lines on a single magnetic
card. Write your own programs
or use the hundreds of prerecorded
programs we have available. 26
user memories, 3 subroutine levels,
10 user-definable keys, 10 con-
ditional four flags, and indirect/
relative/label addressing. 10
optional prerecorded application
pacs —each typically contains
over 6000 program lines. In addi-
tion —a wide choice of software
in Science, Engineering and
Business.
The HP-97. Fully-Programmable
with Printer. Identical in power
and completely program compat-
ible to the HP-67. Operates on
both batteries and AC—so youcan
have a printed record whenever
and wherever you need it. Features
an extra-large display for
improved readability and buffered
keyboard.-for high-speed data
entry.

HEWLETT-PACKARD

IS WITHOUT EQUAL.
In logic systems. Our scientific
calculators use parentheses-free
RPN logic exclusively to let you
solve lengthy problems easily and
consistently. You'll find it’s by
far the shortest possible distance
between the question and the
answer.
In documentation. We support
you with: Introductory Booklets;
Owners’ Handbooks; Applica-
tions Books; and User’s Library
and Solutions Books for math,
biology, space and earth sciences
and much more.
In quality. Just ask any Hewlett-
Packard owner. For quality,
reliability and engineering excel-
lence —nothing else comes

close. Hewlett-Packard is the choice
of astronauts and Nobel Prize
winners.

AN ENLIGHTENING OFFER.
For a very enlightening booklet on
the subject of choosing your
next calculator, send the coupon
for a free copy of, “The Pro-
fessionals Choice...the Logical
Choice”

Additional details on the calcu-
lators shown? We'll send you a
free copy of our Digest magazine.

And if you're now ready to
purchase your first or move up to
your next scientific calculator—
see your Hewlett-Packard dealer
right away. For the address,
CALL TOLL-FREE 800-648-4711
except from Hawaii or Alaska.

In Nevada call 800-992-5710. Once
you see what we offer —you'll
agree stepping up to Hewlett-
Packard is the only logical choice.

HEWLETT@J PACKARD

Dept. 214R. 1000 N. E. Circle Bivd., Corvallis, OR 97330

| HEWLETT-PACKARD
' Dept. 214R

| 1000 N.E. Circle Blvd.
! Corvallis, OR 97330
1
1

__________________

Please send:

O . Logical Choice Booklet
O Hewlett-Packard Digest

NAME__ _
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1
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1
]
Professionals Choice. . . |
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]

ADDRESS !

CITY

*Suggested retail price excluding applicable state and
local taxes —Continental U.S. A., Alaska and Hawaii.
Displays are photographed separately to

simulate typical appearance. 616/76

Circle 75 on reader service card



Parallel testing keeps your

Your production line is
probably spewing out
a virtual river of
memory devices:
RAMs, ROMs, EPROMs
up to 65K x 8 bits. Your test system can't be a
bottleneck. It must pace the flow, not choke it.

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

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

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

memory traffic moving.

device handlers. Thus, the 5581 combines the
throughput of a 4-head tester with the mechanical
simplicity of a 2-head system.
In its maximum configuration the 5581 will handle:
LI65K x 4 bit RAMs with multiplexed addresses,
four at a time with two at each test head:
[J65K x 8 bit RAMs and 4K x 8 bit ROMSs two
at a time, one in each test head:
LJ65K x 8 bit RAMSs or 4K x 8 bit ROMs time
sequential with a different device at each head.

Onrthe-fly timing edge control provides test
accuracy and reproducibility for production testing
of dynamic MOS and bipolar memories.

The 5581 can be used as a stand-alone tester

71 or as a satellite to the Xincom Il distributed test




system. As part of the

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

To really appreciate the accuracy and throughput
speed of the 5581 you should see one in action.
Since there are numerous systems already installed
there's probably one close to you. We'll try to set up
an appointment for you to see one. Just give us a call.
Fairchild Test Systems Group, Xincom Division, Fairchild
Camera and Instrument Corp., 1725 Technology Dirive,
I San Jose, Ca 95110
FAIRCHILD “408)998-0123
=
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The longest in our

long line of laser firsts...

Bell Laboratories
Murray Hill, New Jersey 07974

Bell Labs scientists Roger Stolen and Chinlon Lin work
with a fiber Raman laser, one of a new class of light sources
that use optical fibers—up to a kilometer long—to produce
tunable laser light. At left, the laser’s output—which contains
multiple Raman-shifted wavelengths—is taken off a beam
splitter and dispersed by an external grating to show the broad
range cf wavelengths that can be tuned.
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Bell Labs has developed some of
the world’s most transparent glass
fibers to carry light for communi-
cations. We've also devised a way to
make these highly transparent glass
fibers generate light. In fact, they are
the basis for a new class of tunable
light sources called fiber Raman lasers.
They’re among the latest, and by far
the longest, of many lasers invented at
Bell Labs, beginning in 1957 with the
conception of the laser itself.

Since the new fiber lasers work
best at wavelengths at which they are
most transparent, we can make them
very long. The longest active lasing
medium ever built, in fact, was a fiber
Raman laser over a kilometer in
length. Studying the ways light and
glass interact over such distances is
part of our research in lightwave
communications.

In these new light sources, a glass
fiber with high transparency and an
extremely thin light-guiding region, or
core, is excited by a pump laser. The
pump light, interacting with the glass,
amplifies light at different wavelengths
through a phenomenon known as
stimulated Raman scattering. This
light is fed back into the fiber by a
reflecting mirror. If gain exceeds loss,
the repetitively amplified light builds
up and “lasing” occurs.

Fiber Raman lasers have
conversion efficiencies of about 50%,
operate in pulsed and continuous wave
modes, and are easily tunable over a
broad wavelength range in the visible
and near infrared regions of the
spectrum.

We’ve used these lasers to measure
the properties of fibers and devices for
optical communications; and studies
of the lasers themselves have revealed
a wealth of information on frequency
conversion, optical gain, and other
phenomena. Such knowledge could
lead to a new class of optoelectronic
devices made from fibers, and better
fibers for communications.
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Looking back

These long lasers come from
along line of Bell Labs firsts:

1957: The basic principles of the laser,
conceived by Charles Townes, a Bell
Labs consultant, and Bel] Labs
scientist Arthur Schawlow. (They
later received the basic laser patent.)

1960: A laser capable of emitting a
continuous beam of coherent light—
using helium-neon gas; followed in
1962 by the basic visible light helium-
neon laser. (More than 200,000 such
lasers are now in use worldwide.)
Also, a proposal for a semiconductor
laser involving injection across a p-n
junction to generate coherent light
emitted parallel to the junction.

1961: The continuous wave
solid-state laser (neodymium-doped
calcium tungstate),

1964: The carbon dioxide laser
(highest continuous wave power
output system known to date); the
neodymium-doped yttrium aluminum
garnet laser; the continuously
operating argon ion laser; the tunable
optical parametric oscillator; and the
synchronous mode-locking technique,
a basic means for generating short and
ultrashort pulses.

1967: The continuous wave helium-
cadmium laser (utilizing the Penning
ionization effect for high efficiency);
such lasers are now used in high-speed
graphics, biological and medical
applications.

1969: The magnetically tunable spin-
flip Raman infrared laser, used in high-
resolution spectroscopy, and in
pollution detection in both the
atmosphere and the stratosphere.

1970: Semiconductor heterostructure
lasers capable of continuous operation
at room temperature.

1971: The distributed feedback
laser, a mirror-free laser structure
compatible with integrated optics.

1973: The tunable, continuous
wave color-center laser.

1974: Optical pulses less than a
trillionth of a second long.

1977: Long-life semiconductor lasers
for communications. (Such lasers
have performed reliably in the Bell
System’s lightwave communications
installation in Chicago.)

Looking ahead

Today, besides our work with
tunable fiber Raman lasers, we’re
using other lasers to unlock new
regions of the spectrum in the near
infrared (including tunable light
sources for communications ), the
infrared, and the ultraviolet.

We’re also looking to extend the
tuning range of the free electron laser
into the far infrared region—where no
convenient sources of tunable
radiation exist.

We’re working on integrated
optics—combinations of lightwave
functions on a single chip.

Lasers are helping us understand
ultrafast chemical and biological
phenomena, such as the initial events
in the process of human vision. By
shedding new light on chemical
reactions, atmospheric impurities, and
microscopic defects in solids, lasers
are helping us explore materials and
processes useful for tomorrow’s
communications.

Also under investigation is the
use of intense laser irradiation in the
fabrication of semiconductor devices.
The laser light can be used to heat
selective areas of the semiconductor
and anneal out defects or produce
epitaxial crystalline growth. Laser
annealing coupled with ion
implantation may provide a unique
tool for semiconductor processing.

We've played an important part in
the discovery and development of the
laser—an invention making dramatic
improvements in the way our nation
lives, works and communicates.

@ Bell Laboratories

From Science : Service
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Teradyne finds the practical solution.
No. 8 in a series.

Real-time bit mapping

A dazzling new way fo evaluate semiconductor memories.

A visual presentation of failing bits under varying test
conditions is essential to any understanding of a
semiconductor memory’s failure mechanism. To
date, the most any test systein has had to offer in this
respect 1s a CRT raster scan, which displays failing
bits in real time but which usually lacks any means for
storing the data. As the dots disappear from the CRT
screen, the data and any possibility of computer anal-
ysis disappear along with them.

Real-Time Bit Mapping, recently developed by
eradyne, goes so far beyond the conventional tech-
niques for bit-fail analysis that it is sure to become de
rigeur n any evaluation of memory performance.

Beyond that, it is of major value on the memory
production line, where it serves as a real-time mon-
itor of device quality.

Available as an option with the J387 Memory Test
System, RTBM permits on-the-fly modification of a
test program (the standard production-test program,
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as arule) and real-time display of the
resulting bit failures. The display is
in full color, with the accumulating
layers of bit failures shown from
one end of the spectrum to the
other. An address descrambler en-
sures that the bits are shown in their
correct topological positions. The
operator uses a joystick to pilot a
cursor around the screen, chang-
ing program levels and timing, se-
lecting operating modes, recalling
patterns, and in general feeling
like Luke Skywalker at the controls.
The display also reports operating
mode, level values, x-y addresses,
bit-fail counts, and various other
items of interest. The 19-inch screenis big enough to
serve as both scoreboard and bit map for most mem-
ories, but if greater resolution is needed, any portion
of the display can be instantly expanded.

The color terminal and the joystick are the most
spectacular aspects of RTBM, but the basic ability to
catch, accumulate, and process bit-failure data is
available with or without the color terminal. The
RTBM capability opens up all kinds of possibilities.
One can, for example, use it as a bit-masking device
in a search for “soft” errors. One bit-fail pattern can
be used as the mask for subsequent passes, or the
mask can be inverted so that all bits except those
masked are ignored.

But to the engineer, nothing can match the sensa-
tion of shifting into checkerboard and watching a
kaleidoscope of bit failures change before his
eyes. From now on, anything less will be distinctly
second class.

f ERADYNE:
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Probing the news

Analysis of technology and business developments

LSI-board testing bedevils users

Another Battle of Cherry Hill shapes up as annual conference
will attract 1,500 device vendors, OEMs, and tester makers

by Bruce LeBoss, New York bureau manager, and Albert F. Shackil, Instrumentation Editor

That many of today’s large-scale
integrated devices equal yesterday’s
densely populated printed-circuit
boards in performance is a familiar
tale. But the other side of the
story—the degree to which the
increased use of LSI by equipment
makers is disrupting the established
principles for testing circuit
boards —is causing consternation.

In fact, so great are the problems
created by the growing use of LsI
chips on pc boards that an estimated
1,500 LsI vendors, users, and test-
system manufacturers are expected
to gather at the 1978 Annual Test
Conference next week in Cherry
Hill, N. J., to discuss whether com-
plex LSt can be effectively tested at
both the component and board
levels. Familiarly called the Battle of
Cherry Hill because it often has
served as an arena for participants to
hurl brickbats at one another over
testing inadequacies, the three-day

conference starts Oct. 31. It will ~

devote more than a third of its tech-
nical. sessions to issues associated
with board-level testing.

Robert E. Anderson, vice presi-
dent of Omnicomp Inc. of Phoenix,
believes board-level test problems
created by the increased use of Lsi
come in three categories. “The
increased complexity has made test
sequences for LSI boards harder to
generate; the dynamic nature of
many LSI chips has required higher-
speed test systems; and the bus-
structured organization of these
boards has made fault isolation more
difficult,” he says.

Density and pins. According to
Anderson, who will chair a panel on
board-level test problems, the diffi-
culty in generating test patterns for
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complex chips is due to the increased
functional density relative to the
number of edge pins or test pins of
the board. “The internal circuits
have too many functions, too many
states, and too much memory to be
tested completely from the edge
pins,” he says.

Many of the techniques used to
test small- and medium-scale inte-
grated-circuit boards *“are not suit-
able for LsI boards,” Anderson says.
For example, the simulator-aided
programming technique, “the most
widely used approach for board test-
ing at present, has difficulty keeping
pace with the development of new
complex LSI chips.” The primary
problem appears to be the difficulty
in modeling such devices.

Richard Albright, manager of
advanced test systems at Digital
Equipment Corp. in Maynard,
Mass., points out just how costly and
time-consuming it can be to model
these complex LSI chips. “It normal-
ly takes from six to eight weeks to
model and develop a test program
for an MsI board.” In contrast, “a
board containing about 10 LSI chips
will take 20 weeks just to model, and
at least an additional 10 weeks to
generate test programming for the
board.” For a single LSI board,
“modeling time has increased from a
few weeks to six months or even a
year.”

Also a panelist at the test sympo-
sium, Albright further notes that
models for MSI chips generally have
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Probing the news

been available in the user’s or
tester-manufacturer’s library and
were developed from specifications
given in the device maker’s catalog.
However, because of the increased
complexity of Lsi chips, their specifi-
cations are not readily available.

Another part of the problem is the
large amount of memory required to
simulate a board containing several
Lst chips. Modeling such chips
“would take up too much core
memory and would increase simula-
tion time and costs, even if informa-
tion were available from device
manufacturers,” says Robert T.
Szpila, test systems marketing man-
ager at GenRad Inc. of Concord,
Mass. Also a panelist, Szpila points
out that it is just not cost-effective to
do a gate-level model of Lst.

Attempts are being made to
extend simulators so that they can
handle Ls!i chips on boards. The
techniques include functional model-
ing languages and the use of actual
LS! chips to provide a hardware
model during simulation. But they
“usually model the correct operation
of the LsI chips and do not predict
faults,” Anderson says.

No guarantee. Because LsI devices
are complex, GenRad’s Szpila notes,
*“board functions are more complex

and it is difficult to evaluate the
quality of the test program.” As a
result, if an operator were to get a
green light from his test system,
indicating the board is good, ‘“‘he
really does not know if his test was
thorough enough to justify that
green light.”

One way to attack the problem, he
says, is to push the state of the art in
in-circuit testers that do an internal
inspection of Ls1 devices on the
board. *“Theoretically, it looks to be
a good way to test LSI boards,” he
adds, because if an operator can get
right on the chip itself, he has more
control over the test of the IC than if
he went through a functional or
edge-connection test.

However, a problem arises. “The
chip is connected to others through a
common node, and when you stimu-
late the chip you want to test, the
other ICs go into an active state. If,
when applying power to the iC to be
tested, energy is dumped into the
other ICs for any length of time, they
could burn up.”

This bus structure of most LSI
boards also makes fault isolation
more difficult because of the pre-
sence of many devices on the same
bus, any of which could cause the
fault. As a result, “guided-probe
testing, the generally accepted way
of diagnostic testing, is no longer
acceptable when applied to testing

The cause. This board, typical of today’s printed-circuit boards jammed with LSI circuits, is
the type that causes the annual Cherry Hill finger-pointing by tester makers, users, and OEMs.
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LSI boards,” says Kemon P. Taschio-
glou, board-testing-marketing spe-
cialist at Teradyne Inc. of Boston.
Because the guided-probe method
looks at all inputs when a device is
failing and because there are many
devices hanging on a node, it takes
longer to sense all the inputs and to
find the path back to the faulty
device. As a result, he adds, through-
put drops when testing LSI boards.

Furthermore, because the bus is
bidirectional, inputs to one device
become outputs to another. Thus,
says Taschioglou, who will give an
overview of LSI board-level testing,
“the guided probe gets confused. It
thinks it has a feedback loop, and
guided-probe diagnostics then be-
come much more challenging.”

Largely because of the difficulty
in isolating faults on a bus to which
many devices are linked, as well as
the trend by LSt vendors to put many
functions on a chip with a minimum
of test points, users now find them-
selves at the point where they are no
longer able to test the devices at the
board level, says Walt Luciw, princi-
pal advanced-circuits research and
development engineer at Sperry
Rand Corp.’s Sperry Univac division
in Blue Bell, Pa. This situation, he
adds, leaves users to assume LSI
boards are in working state, only to
see them turn up later at a custom-
er’s site as faulty boards.

Awesome task. Also a panelist at
the Cherry Hill conference, Luciw
believes a major contributor to what
he calls the escalating problem of
isolating or even detecting internal
faults involves the learning curve for
LS. “Often, users do not understand
the devices fully and without this
intimate knowledge, testing an Ls!
chip alone or in conjunction with
other devices on a board becomes an
awesome task.”

Luciw questions whether LSt ven-
dors themselves know how to thor-
oughly test their devices. “If the
device manufacturers supplied users
with schematics, recommended test
patterns, and data involving intrinsic
device problems, along with a proce-
dure on how to thoroughly test these
LSI chips, perhaps 90% of the prob-
lems associated with LSt device- and
board-level testing would be solved.”
But, for the most part, Luciw says,
“they don’t.” O
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Custom LSI

Ten Facts That Can Improve Your Product
and Save You Money at the Same Time.

If you think you're saving money by putting
standard ICs into your products, maybe
you don't know the facts about custom LS!.

Custom LSI Can Move You Ahead Of

Competition. Although volume buys

of stock iCs may save money, you get
little benefit on total system costs. That's
because the major cost of any system is for
assembly and related hardware. Since
semiconductor component cost in many
systems is only 20 percent of the total, you
may not be saving money at all.

“Standard Components”’ Means

Just That—Standard. If you can

buy it for your application, so can
the competition. Designs using standard
ICs can be copied and pirated. Often over-
night. Not so with custom LSI. Designed
for your system application, custom LS}
can give you a jump over the competition.
And not just days either. Custom can pro-
pel you years ahead.

You Pay Only For What You Need.
Nothing more. There's no waste

built into a custom circuit. You get
what you need. Not what a standard 1C dic-
tates you use.

Custom LS| Means Improved Re-
liability. By cutting the number of
packages and interconnects, a cus-
tom LS| system increases reliability. More-
over, lower power requirements translate

to reduced power supply costs.

Custom LS| Means Smaller Physi-
cal Size. This can mean greater sav-

ings in other materials that go into
your product. For example, you get a
smaller PC board count—plus portability.

In Volume, Secondary Costs Are
Reduced. Custom photomasks and
tooling may be more expensive in-
itially. But in volume, cost reduction in
component assembly and wiring usually
tilts the balance in favor of custom LSl on
the bottom line. And that's where it counts.

ost per Subsystem in Volume Production

00 400 $00  #00 1,000

Number of Equivalent Gates per Subsystem

MICRO

POWER

200 1,400

Micro Power’'s Custom Has Be-

come The Standard. It took the peo-

ple at Micro Power to develop the
{-volt CMOS process, now an industry
standard for watch circuits. We also iin-
vented HD/CMOS, our own high-density
process with multi-layer interconnects and
silicon nitride passivation. These proved
that high production yields and tightly-
packed logic can go hand-in-hand.

We Pioneered Micro-Bipolar LSI

And On-Circuit Thin-Films. Our

special product development gave
birth to Micro-Bipolar LS|, a process with
excellentamplifier characteristics and low
power requirements. And our intensive
work in thin-films has led to high-resolution
thin-film resistors deposited directly on an
LSI chip. Our thin-films let you “integrate”
mega-ohm resistors in a space usually re-
quired by kilo-ohm values.

Over 300 Custom Circuits At Work.

Since 1971, we've helped develop

more than 300 custom LSI devices
for many fields—including instrumenta-
tion, communications, timekeeping, secu-
rity systems and medical electronics. Our
technical expertise and analytical business
skills have helped to improve our custom-
ers’ products and save money at the same
time. We'd like to do the same for you.

Time To Get All The Facts. Our
knowledge of custom LS| can
help you. And that's a fact. Be-

gin a dialogue about custom LS| in your
own terms by sending for our capabilities
brochure. Or better yet, call Custom LS/
marketing at (408) 247-5350.

We sell more than circuits. We sell solutions.

SYSTEMS

3100 Alfred Street, Santa Clara, CA 95050, (408) 247-5350
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NEFF SYSTEM 620L
Data acquisition for people in a hurry.

Our 620L is a versatile data acquisition and recording system for today's technology . . .

and tomorrow's.

Modern test facilities need a fast and flexible system that will supply tapes in any industry-

compatible format. One that converts analog voltages to engineering units for real-time

monitoring . .. CRT or hard copy .. . and for tape playback. It rmust perform limil checks
- and generate alarms.

\ (L d That's the 620L. What's more, it's a turn-key system . . . complete with software. Just
LC" connect your transducers and go.
»~ The 620L features the field-proven Neff analog front end with up to 512-channel input
‘ - capacity, the DEC PDP-11 computer and a nine-track tape transport to generate tapes in

your choice of formats. Neff 11S software provides the man/machine interface and
includes an extensive operator request package. It will acquire and record up to 20,000
samples per second.
The system is ideally suited for the replacement of older, less sophisticated
systems . . . without preciuding the use of existing data reduction software and
equipment. With 620L. you can record on-line test data and match your
tape format immediately . . . with a standard, not a custom, system.
620L could be just the high-performance, moderately priced system
you've been waiting for. Check with us for details.

AMILTON RD., D FOI 10 3 HON : WX 910-585-1833
fezlely, »!}'Kx card World Radio Histo! 7 -




Probing the news

Electronics abroad

Taiwan’s TV makers getting nervous

While exports of color sets are climbing, threat of U. S.
import restrictions and closing of Admiral plant darken picture

With booming export sales and rapid
progress toward domestic self-suffi-
ciency in parts and components,
Taiwan’s color TV industry ordinari-
ly would have much to cheer about.

But any rejoicing is tempered by
expectations that the U.S. Govern-
ment will before long insist on
import restrictions on Taiwanese sets
similar to the Orderly Marketing
Agreement imposed on Japan last
year [Electronics, Oct. 12, p. 57].

Further complicating the picture
is the recent announcement by Rock-
well International Corp. that it will
shut down its Admiral Tv operations
in the U. S. and Taiwan. The Admi-
ral plant in Chungho County, out-
side Taipei, has been Taiwan’s
largest exporter of finished color sets
to the U.S., with an estimated
annual volume of 220,000 sets plus
250,000 chassis.

According to figures compiled by
Taiwan’s Board of Foreign Trade,
496,253 color sets were shipped to
the U.S. as of Sept. 9. For all of
1977, in contrast, the total was only
332,563. Taiwanese officials dis-
agree with the contention that this
growth has resulted primarily from
the limithtion on Japanese exports.
Trade board director H. K. Shao
says, “More important is that the
Taiwan product is highly competi-
tive in terms of price and quality.”

That competitiveness should grow
in the near future as dependence on
imported parts decreases. Last
month the N.V. Philips Gloeilam-
penfabrieken subsidiary in Taiwan
opened a $55 million plant to
produce color picture tubes. Its
annual volume of 900,000 units will
meet more than 80% of the domestic
demand by assemblers selling into
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by Dan Shapiro, McGraw-Hill World News

the local and export markets.

Philips Taiwan is also awaiting
government approval of plans to
make deflection yokes and ferrite
materials, which it hopes to start
producing next year. Another pro-
ject, being carried out by the govern-
ment-backed Electronic Industry
Research Center with technical co-
operation from RCA Corp., is de-
signed to provide domestic capability
in linear integrated circuits. Produc-
tion facilities now under construction
are scheduled to go into operation in
late 1979.

Purchaser. Only five manufactur-
ers—one American-owned (Admi-
ral), one Japanese, and three domes-
tic—have been engaged in exporting
finished color sets to the U.S. (see
chart). With Admiral due to close
within the next few months, specula-
tion has been rife that its factory

may be taken over by another
producer. The leading candidate is
thought to be Olympic International
of the U. S., whose investment appli-
cation to establish a color TV plant in
Taiwan was approved by the govern-
ment early this year. Formerly a
manufacturer, Olympic has been
engaged solely in importing in recent
years. When its new Taiwan facility
is in operation, Olympic plans to
make some 100,000 units a year.

Other American-backed Tv plants
in Taiwan have no current plans to
produce complete color sets. Philco-
Sylvania makes monochrome sets
only, Zenith produces color modules,
and RCA began turning out color
chassis a year ago and now ships an
estimated 600,000 annually to the
U.S.

The major role played by Admijral
and RCA in the trade is likely to put

TAIWAN'S TV EXPORTS TO THE U.S.

Estimated 1978 exports

Company Ownership

Complete sets Chassis
Admiral American 220,000 250,000
Hitachi Japanes; 7 130,000
RCA American - 600,000
Sampo 90% tocal, 10% Japanese 100,000 -
Tatung 90% local, 10% Japanese 150,000 -
United local 12,000
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THANKS TO GATES

THESE BUZZ,WHIP, SHINE,WHIR,
SCAN AND ENTERTAIN LONGER.

There's a new power source for
portable electronics. Gates Energy.

And he list of companies utiliz-
ing our unique energy cells for

power is growing fast.

Hewlett-Packard, TORO, Data
Termimal Systems, Data General,
Dual-Lite, Keithley Instruments, and
Tideland Sngnal arejust afew.

Here s why. Nothing beats our

energy cells and batteries for

depencable, rechargeable power.
They d=liver hundreds of deep dis-
charge and thousands of shallow

dischar
reliable
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e cycles. Safe, simple and

loat charging for 8 years or

more. Predictable performance from
65°C to -~ 65°C. Exceptionally long
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sheF life. Plus sealed construc-
tion for packaging flexibility
and operating safety in any
position. Our cells are sealed
to about 50 Ibs. with are-
sealable safety vent.
There's a lot more we'd
like you to know about
Gates Energy. So we've
prepared a comprehensive
\ 8 information packet full of
k design data,spec sheets and
application notes. Send for it

ol - 1: today. Circle our Reader Service
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Probing the news

Taiwan in a more favorable nego-
tiating position than Japan was with
Washington. In fact, the pressure on
Washington to take action against
Taiwanese imports is coming less
from American industry than from
Tokyo, arguing for even-handedness.
One result, Taiwan hopes, will be the
exemption of chassis from any agree-
ment concluded.

In the meantime, the Taiwanese
government has been taking steps to
block Japanese companies wanting
to use Taiwan as a manufacturing
base to circumvent the agreement
with the U. S. The policy is aimed at
deferring to American restrictions as
well as assuring that most export
growth is credited to the record of
Taiwanese makers.

Reducing reliance on their Japa-
nese partners should not cause great
hardship for the Taiwanese compa-
nies, since they had already been
concentrating on developing their
own marketing channels and techni-
cal competence. Sets sold by Tatung
Co. and Sampo Corp. under their
own brands or private labels have
been based on their own engineering
and design work without Japanese
assistance. Tatung has been spend-
ing nearly $3 million a year and
Sampo $2 million on research and
development, extremely large expen-
ditures by Taiwanese standards.

Tatung, whose $200 million in
sales last year ranked it as Taiwan’s
fourth largest private corporation,
manufactures a broad range of elec-
trical and electronic consumer and
industrial goods. Most sales to the
U.S. are channeled through a
subsidiary in southern California,
the Tatung Corp. of America.

At the end of this year or early
next year, after the subsidiary moves
to a larger plant in Compton, Calif.,
it will also begin the assembly of
25-inch color sets using chassis
imported from Taiwan and U.S.-
made picture tubes and consoles.
The production target has been set
at 5,000 units for the first year. If
the operation goes smoothly, assem-
bly of 19-in. sets will be added as
well, leaving only the 13-in. size to
be shipped in finished form from
Taiwan.
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One of Tatung’s goals clearly is to
shield itself from the impact of any
protectionist restrictions. But Chieh
Sun, president of Tatung of Ameri-
ca, argues that with the rise in ocean
freight rates since the energy crisis,
assembly in the U.S. is now the
most economical way to market
products there for the larger models.
The chassis, because its production is
so labor-intensive, must still be
imported from Taiwan, he says.

Sound effort. Of the Taiwanese
companies, Tatung has been the
most ambitious in its marketing
efforts. Seeking to develop a special
feature to help its product find a
niche in the highly competitive U. S.
market, it decided to improve sound
quality to appeal to audiophiles. Its
“Audiocolor” models incorporate a
transmission device for channeling
the sound through the consumer’s
existing stereo system, an innovation
that won the product a design and
engineering award at the Consumer
Electronics Show last year. The
styled set has also been made to
resemble audio equipment.

Sampo, Taiwan’s 10th biggest
private company last year, with sales
of slightly over $100 million, mar-
kets in the U.S. through a branch
office in Chicago. It began exporting
color sets, in 19- and 13-in. sizes, to
the U.S. last December, selling to
such customers as K-Mart and the
chain stores of the City Products
group.

Because of limited production
capacity, Sampo does not anticipate
a rapid expansion in exports. Al-
though it seriously considered estab-
lishing assembly facilities in the
U.S. as Tatung is doing, it has
tabled the idea, at least until the
market situation becomes clearer.

The third and smallest Taiwanese
exporter is United Electronics Inter-
national, which maintains a sales
office in New York. Its 1978 exports
to the U. S. are expected to come to
only 12,000 sets.

Looking ahead, Taiwanese manu-
facturers expect their country to
surpass Japan as an exporter of color
Tvs but not to dominate the market
as the Japanese formerly did. They
anticipate strong competition from
South Korea, which can undersell
Taiwanese products as a result of
even lower wage levels. O
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IMPROVE LASER
EQUIPMENT
PERFORMANCE

oooWi'h
DOUBLE
CATHODE
FLASHTUBES

Double cathodes give you
longer life and predictable
operation. When the cur-
rent goes negative the anode
becomes a cathode and the
ordinary flashtube prematurely
fails from cathode bombardment
of the anode electrode. Not with
Xenon's double cathode protection

We recognized long ago that in
applications involving negative ringing

current it was necessary to prevent
anode failure when it must operate as a
cathode. Our double cathode design gives you
a more reliable, predictable and longer operating flashtube

Ifyou're not using XENON's Flashtubes -- you don’t have
““Double Cathode Protection’’

Write For Free 50-Page Catalog

Xenon Corporation, 66 Industrial Way, Wilmington, MA 01887
(617) 658-8940 TWX: 710-347-0630

\
XETON corporation

Circle 87 on reader service card

Sprague-Goodman.
The first and last name
for trimmer capacitors.

PISTONCAP/ CERAMIC / FILMTRIM/MICA

At Sprague-Goodman we specialize Qur comprehensive line of tnmmer
in tnmmer capacitors. Theyre our only  capacitors deliver reliability at com
business. So we offer prompt service petitive prices. and our staff is always
and off-the-shelf delivery of our full available for custom designing to your
line of catalog parts. From multiturn  needs

tubular Pistoncaps®in glass or quarfz, So the nexr fime frimmer capacitors
thru ceramic single turn and Filmtrim™  are called for. call us or your distributor
plastic single turn, to our new Mica com-  and ask for them by name...5progue
pression line Goodman

LA Sprague-Goodman Electronics, Inc.
GOODmﬂﬂ An Affiliate of the Spraque Electric Compony

1134 FULTON AVE. GARDEN CITY PARK NY 11040 + 516.746-1385 * TLX:14-4533

Circle 243 on reader service card 87



Probing the news

Computers

IBM moves in on distributed processing

New 8100 system will compete with companies already in that
arena both technically and in terms of price

After paying lip service to the
concept with its previous machine,
IBM has extended its broad umbrella
of approval to distributed processing
with the introduction of its 8100
Information System. The new entry,
unlike its predecessor, stands ready
to challenge the heavyweights.
Technical details about the pro-
cessor, which was unveiled earlier
this month [Electronics, Oct. 12,
p. 33] appear to point to a product
that is unique in its configuration
and specifications. Because of this,
the 8100 is expected to compete with
all contestants in the distributed-
processing arena. At first blush the
8100 seems to weigh in against such
products as Digital Equipment
Corp.’s PDP-11/70, Data General
Corp.’s latest Eclipse C/350, and
Hewlett-Packard Co.’s new 3000
Series 33. Marketed by IBM’s main-
frame arm, the Data Processing divi-
sion in White Plains, N. Y., the new
computer is even expected to impact
other 1BM divisions, primarily the
General Systems division in Atlanta,
as the 8100 appears to overlap its
System/34 and aging Series/3. With
its stand-alone processing and pro-

by Anthony Durniak, Computers Editor

New contender. IBM’s 8100 ystem not

L S—— . £ .
only can compete with the top distributed proces-

sors technically, but it sets up a rivalry between mainframe and small-system divisions.

gramming features, the 8100 also
obsoletes the Data Processing divi-
sion’s previous distributed-process-
ing unit, the 3790, even though 1BM
still makes it.

A 32-bit interrupt-driven proces-
sor, the 8100 is available in two
versions: the 8130, which uses IBM’s
new 64-k random-access memories
and has a memory cycle time of
1,200 nanoseconds, an access time of
975 ns, and a data transfer rate of
930 kilobytes per second; and the

The 64,000-bit question

In addition to unanswered questions concerning the processing capabilities
of the 8100 computer, the industry has been frustrated by a lack of
information concerning the new 64-K random-access memory used in it
[Electronics, Oct. 12, p. 33]. IBM says the chip has arrays of dynamic
one-device cells and is fabricated using a new field-effect-transistor process
that uses n-channel metal gates. A spokesman says the chips are 0.25 inch
square and are packaged four to a 1-in.2 module.

Developed at the General Technology division laboratory in Burlington, V1.,
the 64-K device has an 18-K brother developed at the IBM World Trade
Laboratory in Boeblingen, West Germany. A spokesman at Burlington, where
the devices are made, says details will be released later this month.

88

8140, which IBM says uses older 3-k
RAMs and thus is some 60% faster
with a memory cycle time of 800 ns,
access time of 550 ns, and data rate
of 1.25 megabytes per second.

Both processors have a machine
cycle time of 400 ns, can handle
between 256 and 512 megabytes of
main storage, and have an instruc-
tion set of 112 instructions. IBM will
not reveal the type of logic used,
claiming it is proprietary. Though
1BM does not use the term “micro-
programmed,” a spokesman says
both processors operate under con-
trol of read-only memories that are
not alterable by the user. Both units
contain 4 kilobytes of read-only
memory. Eight priority levels are
incorporated into the 8100 proces-
sors, which also have dynamic
addressing to handle up to 4 mega-
bytes of logical address space.

There are two types of registers in
the 8100 processors, the 32-bit prin-
cipal registers and the associated 16-
bit adjunct registers. The registers
are divided into 64 sets of eight
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registers each, of which 48 are
general purpose.

Integrated into the 8100 proces-
sors is a l-megabyte, dual-sided,
double-density diskette drive and a
choice of 29- or 64-megabyte fixed
disk drives or 23- or 58-megabyte
fixed disk drives with 131 kilobytes
of fixed-head storage. Additional
input/output devices and disk drives
are attached through an 8101 unit.
Although 1BM says the fixed disk-
drive technology is proprietary, the
data-transfer rate is 1.043 mega-
bytes per second and the average
access time is 27 milliseconds.

In addition to this collection of
hardware, 1BM introduced some 20
software products to operate with
the 8100. In a break with its tradi-
tional policy, the software is unbund-
led —that is, priced separately from
the hardware—with licensing fees
ranging from $11 to $215 a month.
Most important of the products are
the two operating systems, the
Distributed Processing Control Ex-
ecutive, which emulates 18M’s older
3790, and the more powerful Dis-
tributed Processing Programming
Executive, which allows the 8100 to
operate in a stand-alone mode—
something the 3790 could not do.

Industry observers caution, how-
ever, that before a complete analysis
and comparison can be made addi-
tional information is needed on the
8100s instruction set, addressing
scheme, and Programming Execu-
tive capabilities. Moreover, true
measurements of its processing
throughput will be impossible until
production units are available, com-
petitors note.

Although the first 8100s are not
scheduled for delivery until the third
quarter of 1979, their prices are
rather aggressive, and industry ob-
servers expect a round of price
cutting by competitors. An 8130
processor, for example, with 256
kilobytes of memory and a 28-mega-
byte disk, starts at $600 a month on
a two-year lease or can be purchased
for $24,000. The largest 8130, with
512 kilobytes of memory and a 64-
megabyte disk, is priced at $29,940
or $780 a month on lease. The 8140
with the same hardware parameters
ranges in price from $960 to $1,520
a month on lease or $33,060 to
$46,980 purchase. O
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Buy yourself
a little present.

Reward yourself for the great job
you're doing.

Buy the new Fluke 8020A DMM so
you can keep up the good work. Al-
though it’s small in size and price, it’s
big on performance. Only $169.

Lightweight (13 ozs.) and rugged, it
goes on the jab with you. And you carry
typical benchtop capabilities such as
super-stable band-gap reference and
2000-count resolution with 100 uV
sensitivity.

Like you, the 8020A is an innovator,
and it has many features most meters
can enly envy. Like conductance, the
missing function on many meters, for
leakage measurements all the way up
to 10,000 M€2!

The B020A saves you time as well
as money, with its autopolarity and
autozero. And the crystal-clear 3%-

digit LCD display can be read in any
light, and keeps on displaying your
accurate measurements for up to 200
hours on one simple 9V battery.

Inexpensive to own and to operate.
And safe as well, with 3-way overload
protection against overvoltage, over-
current and transients to 6000V. Fully
guaranteed (including NRS-traceable
calibration) for a full year.

A nice gift for someone who has to
keep up the good work: you. Call (800)
426-0361% toll free, and we'll tell you
the location of the closest Fluke office
or representative. Or, write: John Fluke
Mf