NOVEMBER 6, 1980
SURVEY REVEALS EEs’ CAREER CONCERNS/134
N-well C-MOS process yields 64-K static RAM/ 145
Microprocessor pushes a-d converter to 20-bit precision/ 151

A McGRAW-HILL PUBLICATION -

roniCSs

pensing the
real world
with
low-cast
gilicon

124 «4CA2 MAYBZ




60 Circuit Board Testing Update/No. 6 in a series from Hewlett-Packard.

HOW DEPENDENT SHOULD YOU BE ON THE ATE SUPPLIER?

Automatic board test equipment

can provide a powerful solution to
today’s testing needs. But choosing the
right system can be a complex and
bewildering task, because of all the
non-hardware factors to be assessed.

Purchase alternatives.

One factor is the question of sys-

tem responsibility. At one end of this
spectrum is a tumkey system. Here the
ATE manufacturer assumes total re-
sponsibility and the user is dependent
upon the supplier for hardware, software
and system implementation. At the
other end is the do-it-yourself system
tailored to your exact application, in
which case the user is almost self suf-
ficient. Other altematives also exist. So
how can you choose the right one?

Some helpful criteria.
The three most important criteria
are: your environment, departmental
resources, and the system supplier.
Production environment is critical.
How high is the PC board volume? Are
the boards extremely complex? How
many new products are anticipated? For
example, if you have fairly simple
boards and few requirements for
changes, a tumkey solution may be your
answer. But for highly complex boards
and a stream of new products, you
may wish to keep ex- .
pansion and revision
control in-house. What
about departmental
resources? Do
you have the tech-
nical people
to assemble
andprogram a
do-it-your-
self system?
Finally, the

SLE R L L

system supplier should be evaluated.
Does the company have knowledge
of your business and applications engi-
neers familiar with your needs? Will
service and support personnel be avail-
able when and where you need them?

The concept of

shared responsibility.

HP’s answer is shared responsibility . . .
a concept that minimizes both start-up
difficulty and your dependence upon
outside suppliers (see chart below).

Dot St T Temkey

When you choose the HP 3060A
Board Test System, you get a system
designed to put you on the road to inde-
pendence. Here's why:

First, you get two weeks of intensive
training in system use and software
development. Second, HP supplies the
software aids that take the mystery
out of programming. Non-technical

people can easily program in-
circuit tests by entering node num-
bers plus parts values and toler-
ances. HP’s In-circuit
Program Generator (IPG)
does the rest, selecting
appropriate test
methods, determining
uncertainty, generating the
test program and more.
Then, your technical peo-
ple can easily master BTL
(Board Test Language),
using commands such as the
= . oneshown, to
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program functional tests. Because they
know the circuit best, testing becomes
more thorough and more meaningful.

Third, you get reliable hardware
that’s ready to operate. Most sys-
tems are up and running the same
day they're installed. And because the
system is HP-IB compatible, you can
modify and expand its capability
right in your facility without a major
software investment.

If you have problems, HP doesn’t
desert you. Our specialists are avail-
able to help. And with the self-diagnostics
built into the system, you’ll be up and
running again quickly.
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Supplier independence.

The net result is greater independ-
ence. With the HP 3060A, you leam
to solve your own problems. That
means faster response to changing
needs. Direct control over expenses.
And, generally, lower overall cost

of ownership.

For additional information.
There are numerous other reasons
to consider the HP 3060A ($85,000*
for standard operating system). To
get complete details, write: Hewlett-
Packard, 1507 Page Mill Road, Palo
Alto, CA 94304. Or call your nearest
regional sales office: East (201)
265-5000, West (213) 970-7500,
Midwest (312) 255-9800, South
(404) 955-1500, Canada (416)

678-9430.
*Domestic USA price only.

090/45

HP Circuit Testers —
The Right Decision

(

HEWLETT
PACKARD



SURPRISE!

Theres No Need (0o Resist
1IP's New Lamps.

HP’s new resistor lamps can save you costs on additional hardware by eliminating the need for
external current limiters. These LED lamps have the current-limiting resistors built in. making low-volume
applications convenient and high-volume applications cost effective.
HP's resistor lamps are available in 5- or 12-volt standard Red (HLMP-3105. -3112). and 5-volt
High Efficiency Red. Yellow. and Green (HLMP-3600. -3650. -3680). In quantities of 1000, the HLMP-3100
series is priced at $.36* each, while the HLMP-3600 series

is priced at $.45* each.

They're in stock right now at your local HP components

distributor. In the U.S.. contact Hall-Mark, Hamilton/Avnet,
Pioneer Standard, Schweber. Wilshire or the Wyle Distribution ﬁ H EW LE TT

Group (Liberty/Elmar). In Canada. call Hamilton/Avnet ﬁ

or Zentronics, Ltd.  Suggested U.S. domestic price only. pAC KA n D

01009
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Power MOS FET'S
are now available from HP

Look to HP for high quality, high performance and reliable Power MOS FET's. These FET s are ideal for
off-line switching power supplies, inverter and converter circuits, motor drives and general industrial
applications. HP MOS FET's are available now and feature: high breakdown voltage (Vpss), 450V minimum,;
low on resistance [Rion}, 0.850 maximum; and fast switching speed, 50 nanoseconds typical.
HP Power MOS FET's operate at high frequencies (200 kHz or more), with simple drive
circuits. Switching losses are low and smaller components can be used, lowering system size and weight.
They're in stock right now at your local HP authorized

distributor. In the U. S. contact Hall-Mark, Hamilton/Avnet,
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution b H EW LE T T
Group (Liberty/Elmar). In Canada, call Hamilton/Avnet P p A C K A n D

or Zentronics, Ltd.

050068
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Highlights

Cover: Silicon sensors face up to reality, 113

One notable aspect of the microelectronics revolution is that silicon sensors
are increasingly getting the call to team up with microprocessors. Though
silicon has many advantages in this role, it is only recently that demand and
technical advances have brought its costs down to practical levels —and these
developments are just in their early stages, promising both a huge market
and new types of solid-state sensors, says this special report.

Cover illustration is by Solid State Editor John G. Posa.

Tek unveils development system plans, 98

In a departure from past practice, Tektronix Inc., the instrument maker, has
announced an entire new family of microcomputer development systems,
although only the first member is ready. The reason: Tek wants to give
potential users the *“full picture,” letting them know that they will be able to
shift to different design environments without undue expense and hence
revealing the “real value” of its single-user system.

EEs say the future looks bright, 134

Five years of record well-being for the electronics industries has given
electronics engineers an optimistic view of their future, according to this
special report based on a survey of Electronics subscribers. Still, the memory
of past recessions lingers, so that they are pressing for increased professional
recognition.

64-K static RAM boasts the best of two worlds, 145

To build the largest-capacity static random-access memory so far, Japan’s
Matsushita Electric Industrial Co. went with an n-channel memory-cell
array and complementary-MOS peripheral circuitry. Thus it achieved high
density without the usual power consumption penalty. What’s more, it opted
for n-type wells, instead of the common p-type, because of the predominance
of n-channel devices.

Single-slope a-d converter bounces back with 20-bit linearity, 151

Passed over for some time now, the single-slope analog-to-digital converter
has come back with the aid of the microprocesor. In a prototype, the two
together deliver a linearity of 20 bits and an absolute accuracy that depends
primarily on the voltage reference used.

And in the next issue . . .

Automotive electronics: a special report . . . a comprehensive preview of
December’s International Electron Devices Meeting . . . upgrading For-
tran for modular programming . . . a video display processor for home
use . . . a Winchester disk drive controller for microprocessors.
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Let Mini-Circuits’
RF TRANSFORMERS

Do Your Matching!

10kHz —800 MHz
$2 95

..from

Acuialpsze) DC ISOLATED PRiMARY L J,
& SECONDARY
b
= - Model Imped. Freq.  Price
No. ratio  (MHz} (10-49)
Models T, TH (Plastic case) 1 1 15400 $295
(0300" sq = 0230° tugh) TMOL-1 1 115400 $495
oTl-1H 1 8300 $495
(Actual size)| T1.5-1 1.5 1-300 $395
TMOLS1 15 1300 $675
2.5-6 25 01100 $395
TM02.56 2.5 01100 $645
4-6 4 02200 $395
TMO4-6 4 02200 $645
hai § R H
. 00
Model TMO (Metal case) oT9.1H 9 2.90 ;542
500" L « 230" w = .255" b T6-1 16 3120 $39
| 100 B0 25 | Il 16 3120 648
oT16-1H 16 785 $595 ’
CENTER-TAPPED DC ISOLATED o Jo - It's easy to transform
PRIMARY & SECONDARY ° ® Up to 100mA DC without saturation lmpedance and reduce VSWR-
I Imped. F P g
Boda) = BRedt - boro, - PR UNBALANCED PRIMARY .‘3 o Chose from 40 models, 12.6 to 800
T ] ’.os’-g‘oo'Tag—g & SECONDARY ¢ ohms, 10 kHz to 800 MHz, ultra- low
}2‘.‘1%'” 5 8?288 §225 ; 3 distortion (H models) balanced, unbalanced
072 675 Model Imped req Price . .
et 2 S B Noo  fato  (MHH (10-09) and center-tapped . . . immediate
TMO02.5-6T 25 .01-100 $675 121 2 025600 $345 delivery . . . at prices that can’t be
13-1T 3 05250 $395 T™OZ-1 2 025600 $595 .
TMO3-1T 3 05250 3645 131 3 5800 $425 matched, startingat$ 2. 96
a.] 4 2350 3295 TMO3-1 3 5800 $695
TMO4-1 g 53338 §:§3§ 14-2 4 2600 $345
.113111" 5 3300 $425 }: (i‘ 2 g .'125%053) gg 22 World's largest manufacturer of Double-BaIanceg Mixers
SO T B Mini-Circuits
: 3 T14-1 14 2150 $4 -
T™MOI13-1T 13 3120 $675 T™MO14-1 14 2150 $675 c
MINI-CIRCUITS LABORATORY
FOR ADDITIONAL INFORMATION, COMPLETE SPECIFICATIONS, AND A Diision of Scientiic Components Corp

PERFORMANCE CURVES. REFER TO 1979-80 MICROWAVES' PRODUCT

BATR DIRECTOEN "gh; ST Qs oRor SO g, e &'t 2625 East 14th Street Bklyn, New York 11235 (212) 769-0200

Domestic and International Telex 125460 International Telex 620156

42/nB
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Here is the biggest, toughest,
ruggedest, solid state Class A linear
amplifier we make. It's designed

to stand up in hostile environments,
yet it's easy to field service

because all major subdssemblies
are “plug in” replaceable.

Designed for use in HF transmitters,
RF1/EMI applications, linear
accelerators, and gas plasma
equipment, the ENI Model A-500

broadband power amplifier is

capable of delivering more than 500

watts of output over the frequency

range of 0.3 to 35 MHz.

And like all ENI power amplifiers,
the A-500 features unconditional
stability, instantaneous failsafe
provisions, and absolute protection
from overloads.

For more information, a demon-
stration, or a full line catalog, please
contact us at ENI, 3000 Winton
Road South, Rochester, N.Y.14623.
Call 716/473-6900 or
telex 97-8283 ENI ROC.

]
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Publisher’s letter

The world may be turning digital,
thanks to the growth of micropro-
cessors, but the missing integrated
link between the digital processors
and the real, analog world is the
sensor. So the time is right for an
overview of solid-state sensors.

“With so many microprocessors
coming into use, especially low-cost
devices, the push is on sensors,” says
components editor Roger Allan.
Finding that the small companies
that have been selling solid-state sen-
sors are being joined by large com-
panies looking for big sales in con-
sumer and industrial markets, Roger
concluded that a survey of the situa-
tion would be welcome at this time.
The result is the special report that
starts on page 113.

The potential applications for sol-
id-state sensors in home appliances,
automobiles, and process controls
are enormous, he explains. As a
result, a raft of devices has been
coming on the market, from the pop-
ular pressure and temperature sen-
sors to those for position, accelera-
tion, and liquid and gas flow.

A dramatic illustration of the
trend, a single-chip gas sensor devel-
oped by Stanford University is
replacing an instrument normally
the size of a desk top. The gas sensor
designed at Stanford, as small as a
cigarette pack, can be carried in a
shirt pocket. Another plus—solid-
state sensors are inherently more
reliable than the instruments or elec-
tromechanical devices they replace.

Comments Roger, “The big
breakthrough has been universal
sensing chips made possible with
packaging improvements that make
the device more mass-producible
and more mass-usable.”

Like most people, engineers like to

compare their careers with those
of others in the same profession. We
have provided that opportunity with
the report on an exclusive survey
conducted for Electronics by the
McGraw-Hill Publications Co.’s re-
search department.

Making this project still more
interesting was comparing the re-
sults with those of a similar ques-
tionnaire done three years ago. In

fact, the first survey, also done by
the research department, formed the
basis for this year’s effort.

Armed with the tabulated results,
compiled by Ann Graham Hannon
and Jeffrey Wolf of the research
department, careers editor Pam
Hamilton prepared the report (p.
134). “I hope that this survey starts
a dialog among engineers and
between readers and us,” Pam
remarks. “The salary statistics alone
should generate lots of discussion.”

Another informative aspect of the
survey was the opportunity for writ-
ing in comments, which gave insight
into the mood of the respondents.
“We could tell that on some topics,
like job frustrations, feelings are
running high,” Pam declares.

What were the findings? They are
detailed in the report, but it is inter-
esting to note that the majority of
respondents in the wake of extended
good times are satisfied with the EE
career. In addition, most respondents
are confident that they can follow
engineering as a lifelong career, in
contrast with 1977, when a smaller
number thought so.

A striking comparison with the
1977 survey is the increased impact
of microprocessors and software on
EEs. In 1977 a little over half of the
respondents said they had to learn
microprocessor technology. In 1980
that fraction has jumped to over
three quarters. In addition, over 68%
of the respondents in 1980 report
they spend some time programming.
This figure compares with a little
over 47% back in 1977.

New to this year’s questionnaire
was the topic of personal computers.
Based on this survey, personal com-
puters will be big business with EEs.
About one third already own and use
such equipment. And of those who
do not have one, over half intend to
buy a personal computer in the next
two years.

Electronics /November 6, 1980



Searching
for signals

buried
in noise?

Ne Krohn-Hite's New Model 3800 Narrow Band

W
Tracking Filter can find and lock on a signal be-
narrow band

low 100 kHz and track it automatically. With or
fil ter it's buried 10 dB below the background noise
level.

without an external frequency reference. Even if

L | Other features include:
flnds and L4 gaoxgilwligth variable from 1 kHz down to
F 11 Q to 100,000,000
traCks them : AJZmaLZ gain control with 70 dB dynamic
range

3 For immediate information call us
auliomariica Ve
K KROHN-HITE

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

AL, Huntaville (205)534-9771; AZ, Phoenix (802)279-1531; CA, Inglewood (213)874-8850, San Jose (408)292-3220; CO, Denver (303)773-1218; CT, Canton Center (203)683-0719; FL,
Orlando (305)859-7450, Sunrise (305)742-2115; GA, Atlanta (404)455-1208; HI, Honolulu (808)841-1574; IL, Chicago (312)283-0713; IN, Carmel (317)844-0114; KS, Overland Park
(913)649-8996; LA, Gretna (504)387-3975; MD, Towson (301)321-1411; MA, Chelmsford (817)256-9061; MI, Detroit (313)961-3042; MN, Minneapolis (812)835-4818; MO, St. Louls
(314)569-1408; NM, Albuquerque (505)255-2330; NJ, Cherry Hill (609)482-0059, Englewood (201)871-3916; NY, Rochester (716)473-5720, Saratoga Springs (518)584-6519, Syracuse
(315)437-8666; NC, Burlington (919)227-3639; OH, Chesterland (216)729-2222, Dayton (513)204-2476; OK, Jenks (918)208-2636; OR, Portland (503)297-2248; PA, Pittsburgh
(412)261-2604; SC, Greenville (803)271-8543; TX, Dallas (214)661-0400, Houston (713)888-1431; UT, Salt Lake City (801)466-8729; VA, Falls Church (703)573-8787; WA, Bellevue
(206)454-3400; WI, Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)744-5829, Ottowa, Ontario (613)725-1831, Toronto, Ontario (416)625<0600, Calgary, Alberta
(403)276-7567.
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New
Textool

MINI GRID ZIP
Sockets

Versatile standard series
accepts most devices...

Lead configurations pose no real
challenge to the unique flexibility of
Textool’s new standard MINI GRID
ZIP socket series.

The MINIGRID ZIP socket is
capable of testing almost any
plug-in device fitting within its
10 x 10 grid (100 mil). You get
optimum versatility without extra
tooling costs. And, since only those
positions actually required are
available tothe operator (100
maximumy, the possibility of
incorrect lead positioning is
eliminated.

Simple mechanical action,
characteristic of all Textool zero
insertion pressure sockets, allows a
user to literally "drop” a device into
the MINI GRID ZIP's funnel entries
which guide the leads to socket
contacts. Then, simply flip alever to
test or age. Another flip of the lever
allows extraction of the device with
Zero contact pressure, thus virtually
eliminating mechanical rejects
caused by bent or distorted device
leads.

Regardless of device
configurations — TO's, DIP’s, Pin
Grid's, platform — the versatile
MINI GRID ZIP socket accepts
them all! And, if required, Textool's
larger size GRID ZIP (14 x 21 grid)
is capable of accepting up to 294
positions.

Detailed information on these and
other products from Textool. . .IC,
MSI and LSi sockets and carriers,
power semiconductor test sockets,
and custom versions. . .Is available
from your nearest Textool sales
representative or the factory direct.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer Dr., Irving, TX 75061

214/259-2676
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Readers’ comments

Take care of triboelectricity

To the Editor: The article on static
discharge by Yenris and Huntsman
[*“Guarding ICs against static dis-
charge,” July 17, p. 115] is an excel-
lent example of the type of work
needed to make a true science out of
investigations in this area. However,
one additional test might be useful.

The authors demonstrate the rela-
tive merits of plain plastic, antistatic
carbon-loaded plastic, and metal DIP
tubes with regard to electrostatic
discharge shielding, but they do not
consider the effect of triboelectric
charge generation.

Clearly, the sliding motion of inte-
grated circuits contained in half-
loaded DIP tubes is significant and
potentially capable of generating a
triboelectric charge. An investiga-
tion of this condition would be a
welcome addition to the study.

Mark H. Polczynski
Engineer—Quality Control
Count Central/Systems Division
Eaton Corp.

Watertown, Wis.

Problems of Academe
To the Editor: I agree wholehearted-

‘ly that good teachers are being

sucked out of the universities by
industry [Editorial, July 3, p.24].
Inadequate financial compensation
by the universities does play a large
part in this drain. But it would be
wrong to conclude that better pay or
shinier equipment would reverse this
drain.

The university as a separate, tax-
exempt institution is obsolete in
today’s fast-changing technical
world. An intensive, four-year uni-
versity education no longer lasts a
lifetime. ‘““Batch-process education™
is giving way to “continuous educa-
tion,” which integrates work and
learning so that engineers do not
become quickly outmoded.

Yet the universities are not even
very good at this “batch processing.”
For example, if engineering students
were simply given a microcomputer
of their own, rather than forced to
take an irrelevant beginning pro-
gramming course using the campus
dinosaur, they would learn far
more—and use less teaching labor.

The universities have none of the
standard incentives to increase pro-
ductivity through capital spending.
Since they are tax-exempt, deprecia-
tion and investment tax credits mean
nothing. Having “free labor” in the
form of students skews labor-capital
analyses toward labor. And the pro-
fessor’s own low salary is used to
show that capital expense to save his
labor is not justified!

Doing applied technical research
at a university is also a bad idea. At
least half of all grant money is
skimmed off the top for “administra-
tive overhead,” adding only red tape.

Further, government research
money, the lifeblood of university
research, comes with strings like’
equal opportunity and time cards to
keep track of time spent on each
project. (I'm not against equal
opportunity, just the red tape it cre-
ates.) This money also flows more
freely if one is after a better bomb
instead of a better refrigerator.

Business money for research is not
available in any quantity because
businessmen justifiably want to see a
return on their investment, and tax-
exempt universities cannot accept
money under those conditions. This
arm’s-length relationship hampers
cooperation from both sides, creates
conflicts of interest for the faculty,
and seriously impedes the transfer of
university technology to the market-
place (for example, UCSD Pascal).

A better approach to the teaching
problem would be the accreditation
of technical teaching and research
institutions that are profit-making.
They could have much closer ties
with other businesses and could com-
mercialize their own research, if
necessary. A tax-deductible tuition
(through depreciation), even for de-
gree programs, would more than off-
set the higher tuition fees required.

Henry G. Baker Jr.
Rochester, N. Y.

Correction

The microprocessor in the lead photo-
graph in the Microsystems & software
Technology Update (Oct. 23, p. 151)
should have been identified as Motor-
ola’s complementary-M0S 146805E2.
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Interested in

higher performance
software?

The Mark Williams Company an-
nounces COHERENTM™ a state of the art
third generation operating system. The
design of COHERENT begins with the
basic technology of the highly-acclaimed
Western Electric UNIX operating system.
From this starting point, it goes on to in-
clude further substantial software innova-
tion. The primary goal of COHERENT is
to provide a friendly environment for
program development. The intent is to
provide the user with a wide range of
software building blocks from which he
can select programs and utilities to solve
his problems in the most straightforward
manner

COHERENT and all of its associated
software are written totally in the high-
level programming language C. Using C
as the primary implementation language
yields a high degree of reliability, port-
ability, and ease of modification with no
noticeable performance penalty.

Features

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNIX,
enabling the large base of existing UNIX
software (from numerous sources) to be
available to the COHERENT user. The
system design is based on a number of
fundamental concepts. Central to this
design is the unified structure of i/o with
respect to ordinary files, external de-
vices, and interprocess communication
(pipes). At the same time, a great deal of
attention has been paid to system perfor-
mance so that the machine's resources
are used in the most efficient way. The
major features of COHERENT include:
multiuser and multi-tasking facilities,
® running processes in foreground and
background,
compatible mechanisms for file, device
and interprocess i/0 facilities
the shellcommand interpreter—modifi-
able for particular applications,
distributed file system with tree-struc-
tured, hierarchical design.
pipes and multiplexed channels for
interprocess communication,
asynchronous software interrupts,
generalized segmentation (shared data
writeable instruction spaces),
ability to lock processes in memory for
real-time applications.
¢ fast swapping with swap storage cache,
¢ minimal interrupt lockout time for real-
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time applications,

reliable power failure recovery
facilities,

fast disc accesses through disc buffer
cache

loadable device drivers

process timing, profiling and debug-
ging trace features

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software com-
ponents: SHELL, the command inter-
preter, STDIO, a portable, standard i/o
library plus run-time supportroutines;
AS, an assembler for the host machine:
CROSS, a number of cross-assembilers
for other machines with compatible
object format with ‘AS' above, DB, a
symbolic debugger for C, Pascal, Fortran
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (used in fil-
ters) fashioned after 'ED"; GREP, a pattern
matching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
analyzer generator; YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter;: LEARN,
computer-aided instruction about com-
puters, DC, a desk calculator; QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system

Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in future releases.

The realm of language support is one of
the major strengths of COHERENT. The
following language processors will be
supported initially:

e C a portable compiler for the
language C, including
stricter type enforcement
in the manner of LINT.

* FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard

portable implementation of

the complete ISO standard

Pascal

* PASCAL

* XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter

The unified design philosophy underly-

ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
(about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilers running under COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permi: the intermixture of
these languages in a single program

Operating Sysfem

In part because of the language por-
tability discussed above, and in part be-
cause of a substantial effort in achieving
a greater degree of machine-indepen-
dence in the design and implementation
of the COHERENT operating system
only a small effort need be invested to
port the whole system to a new machine
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to a new processor
with about two man months of effort

The initial version of COHERENT s
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34
Machines which will be supported in the
coming months are the Intel 8086, Zilog
28000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370,
among others.

Because COHERENT has been devel-
oped independently, the pricing is excep-
tionally attractive. Of course COHERENT
is completely supported by its devel
oper. To get more information about
COHERENT contact us today

Mark
Williams
Company

1430 W. Wrightwood Ave . Chicago IL 60614
TEL 312-472-6659 TWX 910-221-1182
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You already know how fast, Announcing the AmZ28000

how powerful, how advanced the single-board computer.
AmZ8000 is. You know it’s better. Its called the Am96/4116

Well, now Advanced Micro Monoboard. It’s Multibus* and

Devices offers you all this capa-  ;qp (g0 compatible. It’s easier to
bility and more in a 16-bit = program, more

Supercomponent. flexible, and

™ % faster than

any other
single-

The fastest way
to catch the bus.



board computer you can buy.

The Am96/4116 lets you do a
whole lot more in a whole lot less
time. More data acquisition, more
data manipulation, more number
crunching, more anything.

What about support? No
problem. We've got plenty of soft-
ware and a whole family of 16-bit
peripheral boards.

And if youre worried about
reliability, don’t be. We burn in
every Am96/4116 to make doubly
sure it’s reliable and ready to go.

What's so super
about Supercomponents?
The Am96/4116 is the newest

member of our Supercomponent
tamily.

Supercomponents are
LSI-intensive boards built to save
the serious designer a whole lot
of time and money. They are chang-
ing the make-or-buy rules.

Here's why:

Supercomponents are abso-
lutely state of the art. They are
designed in like 86-pin compo-
nents and they think like VLSI.
All are plug-in ready. All are Multi-
bus compatible. And, of course,
we have a complete family of peri-
pherals, memories, enclosures,
power supplies, card cages and
software.

It youre looking for the
fastest way to catch the bus, call
Advanced Micro Devices.

We've got just the ticket.

Advanced Micro Devices ¢

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400 ext. 2400
Right, From The Start.



Misleading specs, excessive failures, false
promises, poor service . . .

Truthful specs, low field failures, honest
promises, outstanding service.

“We take pride in high ethics
and professional performance.”

5Q175-1221 $329.
SINGLES
LINEAR LINEAR

* 105 Models * 32 Models « 31 Models « 14 Models

e 5V-28V, 1o 27A » 5V-24V, to 12A * 5V-24V, to 15A « 5V-24V, to 30A
SWITCHER SWITCHER SWITCHER SWITCHER

* 12 Models * 12 Models * 42 Models * 53 Models

* 5V-28V, to 60A * 5V-28V, to 60A * 5V-28V, to 60A * 5V-28V, to 20A

e 311 MODELS ® STOCK ON MOST UNITS « 3 YR. WARRANTY.
UL and CSA e INDUSTRY STANDARDS e UNITS FOR MICROS.
DISK DRIVES. PRINTERS e CUSTOMS AVAILABLE

et rorn inc. / R N AVENUI

PHONE 2156999261
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FREE =
Brochure describes Electronics \

editorial reprints, services, books...|

« More than 70 article reprints in 15 subject
caregories

» Handy wall charts

» Custom-made reprint services

« Books especially for Electronics’ readers
« Convenient postage-paid order cards

For your free copy.
circle #275 on the
reader service card.
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News update

B The recession is all washed up,
and now begins the gradual return to
normality: by the second half of
1981 it will be business as usual for
most electronic firms. So conclude
five top executives representing a
cross section of New England’s high-
technology industries. The panel dis-
cussion of the five is a follow-up of
one last year also sponsored by the
American Electronics Association’s
New England chapter to get a read-
ing of the state of the electronics
economy in New England [Electron-
ics, Oct. 25, 1979, p. 24].

Healthy. William R. Thurston,
president and chief executive officer
of GenRad Inc., who last year pre-
dicted that the proliferation of elec-
tronics in consumer and industrial
products would blunt the effects of a
recession, affirmed that 1980 repre-
sented “but a temporary slowdown
in a healthy long-term uptrend.” He
expects his segment of the indus-
try—test and measurement—to
grow about 18% in 1981, compared
with 1980’s 15%.

Ray Stata, chairman and presi-
dent of Analog Devices Inc., believes
that U. S. reindustrialization, requir-
ing modernization and automation
of production, is one of the major
noncyclical demand factors that will
fuel a 18.5% compounded annual
growth in semiconductor consump-
tion through 1984. He warns that
rebounding demand could once
again outstrip the supply, extending
delivery times.

More growth. Codex Corp. presi-
dent Arthur Carr foresees a 20%
overall growth in telecommunica-
tions next year, with such segments
as data communications pushing
ahead by 30% to 35%. Andrew C.
Knowles, vice president of Digital
Equipment Corp.’s technical group,
also is very optimistic, predicting
a 35% growth rate for computers
and peripherals in 1981.

Increased defense spending will
have an impact in the region, says
Robert L. Seaman, vice president of
planning for Raytheon Co. He
believes that U.S. uneasiness over
the end of detente with the USSR
will spur spending for electronic
warfare equipment. -Linda Lowe
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Just a flutter of
pressure...

Less than 2 grams of force actuates this Cherry snap-action
miniature switch. Outside, a 23" long aluminum lever
provides unusually low operating force. Inside, an extra
internal actuator reduces operating force even more while
maintaining solid contact pressure for reliable performance.

Our unique light force miniature design is available with
other external levers offering operating forces ranging from
3.5 to 15 grams. . .rated 3 amps, 125VAC. Gold crosspoint
contact versions bring this same, dependable switching to
your low energy (0.1 amp) solid state circuits. Or, choose
higher electrical ratings of 5, 10 or 15 amps with increased EXTRA INTERNAL ACTUATOR

... but still low.. .operating forces. reduces force required at button plunger while
maintaining solid contact pressure.

rahomah oy ' ) MINIATURE
CHERR " uieat Force SWITCHES
CHERRY ELECTRICAL PRODUCTS CORP. 3608 sunset Avenue Waukegan IL 60085—312/689-7700—TWX 910/235-1572

Our worldwide athliates and phone numbers: Cherry Semiconductor Corp., Cranston, R, U.S.A, 401 463 6000 * Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 = Cherry Electrical
Products Ltd., Harpenden (Herts) England, (05827) 63100 « Cherco Brasil Industria E Comercio Ltda., Sao Paulo, Brazil, 011 246 4343 « Hirose Cherry Precision Co., L1d., Kawasaki, Japan, 044 933 3511

Circle 13 on reader service card




UNIQUE
NEW DOUBLE DUTY
DATA LINK

New TRW Optron bi-directional
design slashes costs of fiber optic
data links!

A unique new design allows TRW
Optron to offer the only bi-directional
fiber optic data link in the
marketplace. And, it's inexpensive
and immediately available!

A pair of transceivers and a
length of Crofon 1040 cabie form a
fiber optic data link which through
multiplexing can receive and transmit
over a single fiber. This cost-saving
design eliminates the need for two
receivers, two transmitters and two
lengths of cable. You save money,
board space and assembly time.

Other cost reductions include the
use of crimp-on brass ferrules to
terminate the cable instead of
sophisticated connectors. The
housing is
designed for
snap-in mounting
to PC boards and
is flow solderable.

Each transceiver contains a
gallium arsenide phosphide LED and
a silicon PIN photodiode
concentrically mounted in a clear
plastic package. A raised ring
molded in the package ensures
proper alignment and firm seating of
the ferrule terminated cable.

The data link is intended for
distances to 10 meters and has a
bandwidth of 1.5 mHz. When the
LED is driven at 50 mA with a Vg =
12 V through 3 meters of cable,
photodiode output current is 200 nA
minimum.

It is ideally suited for
automotive, and board-to-board
or chassis-to-chassis data
transmission applications.

Detailed technical information
and Application Note No. 106
relating to the OPB950 are available
on request. Contact your nearest
TRW Optron sales office or the
factory at 1201 Tappan Circle,
Carrollton, Texas 75006 USA. TWX
910-860-5958 + Tel 214/323-2200.

TRW orrron 8

A DIVISION OF TRW INC.
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People

ITT's Micic to emphasize
service to the customer

His big frame and square shoulders
make Ljubomir Micic look like an
American football player. But the
outside interest of the recently
appointed managing director of the
ITT Semiconductors Group in Frei-
burg, West Germany, is philosophy,
not sports.

More important to Micic (pro-
nounced Mit-chitch) right now than
the teaching of the ancient and mod-
ern thinkers, however, is the philoso-
phy he wants to pursue as head of
the 3,400-employee group, with its
production facilities in England,
France, the U. S., and West Germa-
ny. And one aspect of that is what he
calls quality of sales.

“In the semiconductor business it
is not always profitable to think of
profits alone,” says the 50-year-old
Yugoslav-born executive, who has a
master’s degree in telecommunica-
tions from the University of Bel-
grade. To ensure a customer’s loyal-
ty, “one must invest in advance ser-
vice by working with him to help
solve the problems he may have with
applications.” Such assistance and
after-sales service tend to keep cus-
tomers loyal.

Now the group has tightened its
product spectrum, and Micic wants
“to penetrate deeper into our estab-
lished markets— the consumer, com-
munications, and data-processing
sectors —with narrow-line, high-vol-
ume integrated circuits and discrete
components.” In this effort, the lead
that the group has in automated and
mechanized production techniques
should be a valuable asset, he
declares. “And customers should
benefit from the prices that such
techniques make possible.”

At the same time, Micic will
emphasize microcomputers (where a
second-source agreement with Texas
Instruments Inc. should help) as well
as memories. ITT Semiconductors
will announce a concept of signal-
processor/memory. combinations
next year, the first producer in
Europe to do so, as well as a 64-K
random-access memory.

A

Digging. ITT Semiconductors’ Micic aims to
penetrate his markets more deeply.

.

Micic is convinced that with this
strategy his group will sustain the
above-average growth it has enjoyed
in the past. The target for 1985 is
worldwide sales of $500 million,
twice the expected total for this year.

Past technology inspires
Williams with new ideas

History is a great teacher, agrees
Jim Williams of National Semicon-
ductor Corp., Santa Clara, Calif.,
and author of the article on an ana-
log-to-digital converter with 20-bit
linearity that starts on page 151.
“Much of today’s innovation is noth-
ing more than a refinement of tech-
niques worked out hundreds of years
ago,” he observes.

One of that rare breed who see art
in science and engineering, he points
proudly to his collection of very early
scientific equipment and apparatus,
which he studies carefully for
insights into solving modern circuit
problems. Among the instruments
are 150-year-old chronometers, one
of the original Crookes tubes, an ear-
ly electrometer built by Lord Kelvin,
microscopes that date back to the
late 1700s and early 1800s, some of
the first Weston ac voltage and cur-
rent meters, and nearly every con-
ceivable type of beam balance.

“Scientific antiques beautifully
combine craftsmanship, engineering,
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PDP11/03-L PDP11/23
LABORATORY SYSTEMS

FIRSTLaA"
PPPUT"

‘~ \ FIBCTI AR VAIID RECT RIIVY
WHY IS FIRSTLAD YOUR DEST DUY?

FIRSTLAD OFFERS MORE FOR YOUR DOLLAR.

PROVEN HARDWARE

Digital Equipment Corporation’s PDP11© has
gained the acceptance of the scientific com-
munity. Tens of thousands installed world-wide.
SUPERIOR SOFTWARE

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

WORLD-WIDE FIELD SERVICE

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

EXPANDABLE UNDOUNDED SYSTEM

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

COMPLETE SYSTEM

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

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

Dedicatedto serving the needs of the Scientific Community with Superior Computer Systems

™

"™Trodemork First Computer Corporotion

TWX NUMBER 910-651-1916

computer corporation

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

®Registered trodemork of Digitol Equipment Corporotion L2
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SPEC STACKPOLE
CARBON FILM RESISTORS
FOR MORE STABILITY
AT LESS COST.

A sharp-pencil resistor series that offers
uniform characteristics for uniform performance.

@ Industrial and commercial grades
s Interchange size-for-size with carbon comps
@ Compatible with most automatic sequencing and insertion equipment
@ Fast delivery

Your Pick of Packaging:
@ Bulk package m Strip package = Cut and formed ® Lead tape reel

Your Pick of Performance:

@ Power: ¥4 and 2 watt
@ Resistance: 1.0 ohm to 10.0 megohm
m Tolerances: * 2% and * 5%

pole your first'choice in resistor products.
nformaltigtl:or| our carbon film and other resistor
|

pducts, cal ite: Marketing Department,

mponents Co., Electronic Components Division,
P.O. Box 14466, Raleigh, NC 27620.

one: (919) 828-6201. TWX: 510-928-0520.

-STRACKPOLE

" Get to know us. We can help.
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Looking back. Jim Williams says his collec-
tion of old instruments inspires him.

and scientific principles,” he says.
“They can tell us where technology
has come from and assist us
immensely in solving problems. For
example, a beam balance is a perfect
analog of an op amp.”

Though he has taught at Massa-
chusetts Institute of Technology,
Williams is a self-taught man who
never obtained a college degree—he
left Detroit’s Wayne State Universi-
ty in 1968 in his sophomore year.
Then, in 1969, following a nine-
month, 20,000-mile cross-country
motorcycle vacation, he found him-
self at MIT in Cambridge, Mass., and
at the start of his electronics career.

Persuasive teacher. It took him six
months to persuade MIT officials to
give him a job there with some bio-
chemists who were designing instru-
mentation for measuring and auto-
mating fermentation processes. He
stayed for eight years, teaching and
supervising bachelor’s and master’s
thesis programs, all the while work-
ing as an independent consultant. In
1977, he joined Arthur D. Little Inc.
in Cambridge as a consultant and a
year later formed his own consulting
firm, Consultek Inc., in nearby Wel-
lesley.

His employment at National be-
gan last year. In this, too, Williams
showed a characteristic unconven-
tionality. ““l actually spent about a
year investigating about 30 potential
employers before 1 settled on Na-
tional,” he explains.
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Introducing the Mostek MK4802 is also fully inter-
MK4802: The first and changeable with other
only fast 16K static RAM  BYTEWYDE™ RAM, ROM
with 8K volume production and EPROM memories
experience behind it. The  from Mostek. And all of
distinction is significant  these wide-word memories
because the proven circuit have a JEDEC-approved
designs used to fabricate  pinout.
the MK4802 were first de- Find out more about the
veloped for our highly reli- new generation 16K static
able MK4118. That's a from the company that

Until now, 16K density ~ measure of confidence you has generations of commit-
was strictly dynamic RAM won't often find in a new  ment to BYTEWYDE me-

territory. But not any more. generation memory. mories. Contact Mostek,
Now you can get speed,stat- Organized 2K x 8, the 1215 W. Crosby Road, Car-
ic simplicity and all of ‘ rollton, Texas 75006.
the organizational ben- . (214) 323-6000. In
efits of x 8 memories ! Europe Mostek Brus-
in one 16K static device. ‘ L sels 660.69.24.
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Bubble Price Break

Intel reduces prototyping prices of 1-megabit bubble
memories by 40% now. And guarantees a volume price
of $595 for complete component sets by August 1981.

Fast-breaking bubble technol-
ogy. You've been hearing about
it for years. Now Intel announces
the kind of break you’ve been
waiting for: a price break.

On August 11th, Intel lowered
its 100-unit price for the BPK72
Bubble Memory Kit by 40% to
$995 —less than 100 millicents
per bit.

By August 1981, the price of
megabit bubble memories ordered
in 5,000-unit lots will be an
unprecedented $595. That's 60
millicents per bit. Not “projected.”
Not “expected.” Guaranteed.

One year later, for 25,000-piece
orders, the unit price will be $295
—cutting the per-bit price in half

once more. Again, we guarantee it.

How can Intel guarantee such
a sharp price reduction? Simple.
Intel was the first to bring produc-
tion I-megabit bubble memories
to market. We've been delivering
them for over a year, for a wide
range of applications, and now
we're moving prices down the
manufacturing learning curve.

Get more than bubbles
Intel’s bubble memory is a
complete set of bubble compo-
nents for microprocessor-based
applications. This set consists
of six special support ICs: a con-
troller, a formatter/sense amp.,
three packages for coil driving
and a current pulse generator. It
interfaces to Intel® and other
microprocessor system buses via
the controller, which handles up
to eight bubble memory packages,
and provides built-in power fail
protection and error correction.
The bubble element and its

small set of associated ICs can be
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treated as a peripheral subsystem.
This allows designers to con-
centrate on higher level system
objectives, instead of spending
time learning the intimate details
of bubble device interfacing. Thus
minimizing expense in hardware
and software development.

Add more value
to your product

With Intel’s solid-state bubble
memory, all that moves is the
information. That means high
reliability and low maintenance
for your products, even in harsh
or unclean environments—the
kind where disks and tapes won't
go. And since the memory is
completely nonvolatile, your data

remains secure when the power
goes off. No battery backup or
replacement is necessary.
Furthermore, Intel’s bubble
memory system is small, light-
weight and silent. By packing
over 1 million bits into less than
100 square centimeters of board
space, it allows you to reduce
the size, weight and power con-

sumption of your products.

As the natural mass storage for
LSI microprocessor-based systems,
Intel’s megabit bubble memory
makes it practical to design more
features into your equipment.

So now you can build in program-
mability. Portability. Reduced
service and repair costs. All with
ensured data integrity, even in
hostile environments. Consider
what that means in your
applications.

Start designing now

Everything you need to start
designing your next generation
product is included in our Bubble
Memory Prototype Kit (BPK72),
available now from distributor
stock. It contains all the compo-
nents necessary for a 1-megabit
system, plus a printed circuit board
and complete documentation.

To find out how bubble mem-
ories can give you that competitive
edge in your next project—and
to receive our bubble brochure,
contact your local Intel sales
office/distributor. Better yet, have
one of our field sales engineers
give you a firm quote based on
exactly what you need for your
next product. Write Intel Cor-
poration, 3065 Bowers Avenue,
Santa Clara, CA 95051. Orcall
(408) 987-8080.

intel delivers

solutions.

Europe: Intel International, Brussels, Beigium,

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamiiton/Avnet,
Hamilton/Electro Sales. Harvey, Industrial Components,
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics.
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More board testing.

Zehntel announces

three new advancements
for the industry’s

most production-minded
in-circuit tester.

New! THE PRODUCER" reduces
programming time and costs.

In a few days or even a few
hours, you can generate complex
test programs that might take
weeks or months with other
testers. An extensive test template
library lets you produce an entire
digital/analog test program by
simply calling up test elements
stored in memory.

With CRT prompting in simple
English, syntax correction, choice
of formatting, and more, THE
PRODUCER gets you into produc-
tion testing faster.

New! DATA DIRECTOR"
simplifies complex LSI testing.

Now you can test microproces-
sors and other LS| devices by
“talking'’ to them in the language
they understand. By responding
directly to LSl instruction codes,
the DATA DIRECTOR simplifies
programming and testing of the
most complex LSI printed circuit
boards.

With the TROUBLESHOOTER
800" and DATA DIRECTOR, in-
circuit testing of LSI and hybrid
boards becomes as cost-effective
and efficient as analog testing.

TEST COMPLETE. ..
ATTACH DIAGNOSTIC PRINTOUT TO BOARD
INSTALL NEXT BOARD




Less test programming.

New! THE VERIFIER" ends costly
Program reworking.

Take automatic program verifi-
cation off your wish list . . . THE
VERIFIER lets you fine-tune your
test programs during the program
generation phase by automating
many tedious debugging tasks.

You start production testing
with a program that works under
actual production conditions. Your
testing is not delayed for rework-
ing of the program. Like all
TROUBLESHOOTER 800 features,
THE VERIFIER helps keep your
test production moving.

Production-line-designed for
fast board test throughput.

The TROUBLESHOOTER 800 is
designed for maximum efficiency
on the production floor. The table-
top is clean and uncluttered. The
keyboard tucks away inside.
External controls are reduced to
two buttons. The diagnostic
printer is on the front, in easy
reach but out of the way. There's
nothing to hamper the smooth
flow of production testing.

With the TROUBLESHOOTER
800, you get today's most
production-oriented design,

_'.“.
o ™ ;
Py

combined with today's most
sophisticated in-circuit test tech-
nology. For full details, send for
our TROUBLESHOOTER 800 bro-
chure, or call Plantronics/
Zehntel, 2625 Shadelands Drive,
Walnut Creek, CA 94598,

(415) 932-6900.

., PLANTRONICS

Zehntel
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The Tektronix 4054

Desktop Computer

(Below) Using the 4054's
Dynamic Graphics option,
design symbols can be
selected from a menu,
dragged into position in re-
fresh mode, then trans-
ferred to storage mode at
the push of a button.

=TT
| L i

§ e o

f
Copyright © 1980 Tektronix, inc. All rights reserved. OEM quotations avallable on request.

(Above) The 4054 screen’s
13 million addressable
points let designers work
with whole circuit board
layouts without sacrificing
clarity of detail.



High speed. Dynamic
graphics. Precise curve forms.

We're helping designers cut
corners with confidence.

Design productivity
reaches its peak on
the 4054:

It gives you straight
answers fast, without
burdening your host
computer. It gives you
real graphic curve
forms instead of stair-
step approximations.

Nothing else even
comes close to the
combined computing
power and exacting,
interactive graphics of
the Tektronix 4054.

Fast graphic
computing frees you
from delays and
uncertainties and
keeps the work
flowing productively.
Even complex engineer-
ing designs can be
completed in minutes.
Your design tools
include 36 distinct
dot-dash patterns and
four stroke-generated
character sizes for
labels, text and titles.

Its computational
capabilities are some
of the fastest and
most powerful you'll
find on a desktop.

Special matrix func-
tions are built-in. Strings
and transcendental
functions execute with
desktop speeds unique
to Tektronix.

Dynamic graphics
option lets you move
symbols and text
around the screen
under built-in
thumbwheel control.
Complex graphics ob-
jects can be quickly and
easily assembled, then
stored in place with the
push of a button. With
easy BASIC, you focus
on the project, not
protocol.

Choose from a
family of supporting
products. Like data
communications op-
tion for tapping into
central data bases.
Or a range of special
function ROM packs,
advanced peripherals
and powerful applica-
tions software. Whatever
you design, we'll help
you trade in the hard
work for higher produc-
tivity! For more infor-
mation call, toll-free,
1-800-547-1512
(in Oregon, 644-9051
collect).

Tektronix, Inc.
Information Display
Division
PO.Box1700
Beaverton, OR 97075
Tektronix
International, Inc.
European Marketing
Centre

Post Box 827

1180 AV Amstelveen
The Netherlands

THE GRAPHICS
STANDARD

Tektronix
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The threat of technological illiteracy

“Where will the teachers come from?” That’s
what we asked last summer [ Electronics, July
3, p. 24] and that’s what the Government is
beginning to wonder. Warning that the U. S.
is heading toward virtual scientific and
technological illiteracy, an eagerly awaited
230-page report from the Department of
Education and the National Science Foundation
views with alarm the accelerating shortage

of faculty members, not to mention up-to-date
equipment, in computer science and most
engineering disciplines at the college and
university level.

The report —*“‘Science and Engineering
Education for the 1980s” (see p. 93) —even
looks at the relatively recent competition
from foreign companies when it says that
“we fear a loss of competitive edge” as the
Soviet Union, Japan, and West Germany
outdistance the U. S. in elementary school
science and mathematics programs. In case
there is any doubt of this country’s falling
educational standards, take a look at a
neighborhood high school’s mathematics
department and see how many trigonometry
courses it offers. Or try to find a high school
student who has progressed in math beyond
algebra and geometry.

Educational shortcomings strike at the
very heart of U. S. technological leadership.
Movers and shakers in the electronics industries,
among others, have been trying to draw
attention to the trend for some time. Indeed,
who knows better than they that the pipeline
leading to the advanced technology of tomorrow
is the new engineering talent of today?
Electronics leaders, in taking the long view
of the manpower shortage of today, see no
cause for optimism. Take, for example,
Andrew S. Grove, president of Intel Corp.

24

When he commented recently on the shortage
of electronics engineers and software people,
he called the situation a ‘“‘catastrophe.” He
maintains that technical departments of
colleges and universities are simply not getting
their rightful and needed share of funds,
compared with their liberal arts brethren,

and concludes that things will probably get
worse before they get better.

The NSF-DOE report calls for new programs
lest the impetus to scientific and technological
education provided in 1957 by the Soviets’
launching of Sputnik be lost altogether. As
industry has suggested, a major part of any
new effort should be inducing newly minted
engineers to stay in school beyond their
bachelor’s degrees so that they may eventually
teach the next generation of engineers and
scientists. But few of them are taking that
course, and lack of money is the root of the
problem. For it is understandable when a
young engineer chooses the $18,000 or
$20,000 starting salary being waved at him
by a semiconductor, aerospace, or computer
company over the sometimes threadbare life
of a graduate student, leading finally to the
dubious financial rewards of professorship.
Teaching is, to be sure, satisfying. But, as a
sage once observed, it is difficult to feed
satisfaction to your children.

The Government can perhaps be forgiven
for ignoring the pleas of the industry types
who have been saying all along what this
report enunciates on a broader scale and in
more depth. But the danger is that —as is so
often the case in Washington— the report
will be filed and forgotten while the situation
worsens, until another Sputnik-like crisis
awakens offical attention. It is evident that
action must be taken now.

Electronics/November 6, 1980




Fluke Portable Test Instruments

“Whatifwe...

What if we built a versatile new 5% dx it multimeter that you could
expandintoa fully- programmab e measurementsystem?

You’d call it an excellent value,
and wonder why nobody thought
of it before. Our product designers
call it the Fluke 8860A Digital
Multimeter, an excellent new
5%-digit DMM that easily becomes
either a programmable benchtop

system or a powerful @QEIRTEE

instrument.
A powerful benchtop DMM.

As a precision DMM, the 8860A
is an excellent value: a practical,
hard-working voltmeter with 0.01%
basic dc accuracy, five functions,

optwns that malae it fully
programmable. This kind of
flexibility makes the 8860A
a practical solution for a
wide range of measurement
needs.”

autoranging, and four advanced

math functions - offset, peak-to-

peak, limits testing anddcand ohms
zero. All in a portable package.

A stand-alone

multimeter system.

To make your 8860A fully
programmable, we offer an
optional calculating controller
that ties the program
execution capabilities of an
RPN scientific calculator
to the analog measurement
power of the precision DMM.
This allows you to develop
software for your specific
application. To integrate the
8860A into a larger system,
we also offer an inexpensive
talk/listen IEEE-488 interface

for use with an IEEE

instrument controller.

*Tell me more!”

Any way you configure
your new 8860A DMM,
you’ll streamline your
applications today and leave
the door open for new
opportunities tomorrow.

For more information, call

toll free 800-426-0361; use
the coupon below; or
contact your Fluke sales
office or representative.

IFLUKE]

®
...... Fast-Response Coupon cecea--
IN THE U.S. ANI) NON-
EUROPEAN COUNTRIES: IN EUROPE: €1 11/80
John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.

P.O. Box 43210 MS #2B P.O. Box 5053,
Mountlake Terrace, WA 98043 5004 EB Tilburg,

(206) 774-2481 The Netherlands
Telex: 152662 (013) 673 973 Tlx: 52237

[ Please send me complete 8860A specifications

Input protec-  5%-digit Five-function  Exclusive and applications literature. .
tion to 1000V;  resolution DMM features  Portable Test  in an easy-to- o1 h‘fv‘l’r"l’,i‘ee“h's computing multimeter for
safety design with function — autoranging, Instrument operate DMIM. myself. Please have a salesman call.
uses recessed annunciators. Jour advanced Packaging lets  The basic Name _ — _
mput jacks math functions  you stack-and- 8860A is $1395; Title Mail Stop
and eliminates and 0.01% basic  latch the 88604  add $295 for
Jour-terminal dc accuracy. with other the IEEE-488 Company -
ohms and guard Fluke PTI interface, or Add
shorting links. Instruments. 8550 for the =
calculating City State Zip
Ll Telephone ( ) Ext.
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Please send me an invitation card and full information
1

Name

l Positon. . + 1 1+ 4 1Company o 1 4 1 1 1

e 87243 visitors from 98 countries*

The /y cwrgpean ////d?{é ecliene compenenty o

* 1980 salon official figures OJS controle office

Address
= ) ) O ) ) = =S e ) ) s ] ) s, e () ) P (e ) [ s

¢ 1515 exhibitors from 31 countries*

In U.S.A.: International Trade Shows in France

1350 Avenue of the Americas - New York,
N.Y. 10102 7%(212) 582 4960 ™ 427 563 Frshows

F 75116 Paris 7% (33-1) 5051317 [ 630400 F

further information and invitation card
on request: 5.D.S. A. 20, rue Hamelin,

-
L
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Meetings

Gomac-80—Government Microcir-
cuit Applications Conference, De-
partment of Defense et al. (Gomac
Secretariat, 201 Varick St., New
York, N. Y. 10014), Shamrock Hil-
ton Hotel, Houston, Texas, Nov.
19-21.

International Conference on New
Systems and Services in Telecommu-
nications, Université de Liége (Prof.
G. Cantraine, Institut d’Electricité
Montéfiore, Sart Tilman, B. 28,
B 4000 Liége, Belgium), Palais des
Congrés, Liége, Nov. 24-26.

13th Annual Workshop on Micropro-
gramming, Association for Comput-
ing Machinery and IEEE (Micro-13,
Engineering Science Department,
Colorado State University, Fort Col-
lins, Colo. 80523), Broadmoor Ho-
tel, Colorado Springs, Colo., Nov.
30-Dec. 3.

Fifth International Conference on
Fattern Recognition, IEEE and Inter-
national Association on Pattern Rec-
ognition (5th ICPR, P.O. Box 639,
Silver Spring, Md. 20901), Konover
Hotel, Miami Beach, Fla., Dec. 1-4.

Advanced Strategies in Data Pro-
cessing and Communications, The
Yankee Group (P. O. Box 43, Cam-
bridge, Mass. 02138), Harvard
Club, New York, Dec. 2-3; Hyatt
Rickey’s, Palo Alto, Calif.,, Dec.
9-10.

U. S./Southeast Asia Telecommuni-
cations Conference and Exhibit, EIA
(2001 Eye St., N. W., Washington,
D. C. 20006), Mandarin Hotel,
Singapore, Dec. 3-5.

IEDM — 1980 International Electron
Devices Meeting, IEEE, Washington
Hilton Hotel, Washington, D.C.,
Dec. 8-10.

PLANS 80—Position Location and
Navigation Symposium, IEEE, Re-
sorts International Hotel, Atlantic
City, N. J., Dec. 8-11.

1980 Computer Networking Sympo-
sium, IEEE and NBS Institute for
Computer Sciences and Technology

(Washington, D. C. 20230), Nation-
al Bureau of Standards, Gaithers-
burg, Md., Dec. 10.

19th 1EEE Conference on Decision
and Control, IEEE, Albuquerque Inn,
Albuquerque, N. M., Dec. 10-12.

3rd Miami International Conference
on Alternative Energy Sources,
Clean Energy Research Institute,
University of Miami (P.O. Box
248294, Coral Gables, Fla. 33124) et
al., Sheraton Bel Harbour, Bel Har-
bour, Fla., Dec. 15-17.

MiMI 81 — 14th International Sympo-
sium on Mini and Microcomputers,
International Society for Mini and
Microcomputers (P. O. Box 2481,
Anaheim, Calif. 92804), Hotel del
Coronado, San Diego, Jan. 7-9,
1981.

1981 International Consumer Elec-
tronics Show, EIA (CES, 2 Illinois
Center, Suite 1607, 233 N. Michi-
gan Ave., Chicago, Ill. 60601), Las
Vegas Convention Center, Las Ve-
gas, Jan. 8-11.

PTC ’81—Pacific Telecommunica-
tions Conference, Pacific Telecom-
munications Council (PTC '81 Direc-
tor, 2424 Maile Way, Rm. 704,
Honolulu, Hawaii 96822), Ilikai Ho-
tel, Honolulu, Hawaii, Jan. 12-14.

National Radio Science Meeting,
IEEE and U. S. National Committee
for the International Union of Radio
Science (URsI), University of Colo-
rado, Boulder, Jan. 12-15.

High Speed Digital Technologies
Conference, 1EEE Electron Device
Society and American Vacuum So-
ciety, San Diego Hilton Hotel, San
Diego, Jan. 13-15.

Southcon/81 Show and Convention,
IEEE, Georgia World Congress Cen-
ter and Omni International Hotel,
Atlanta, Jan. 13-15.

Annual Reliability and Maintainabil-
ity Symposium, IEEE et al., Marriott
Motor Hotel, Philadelphia, Jan.
27-29.
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Fluke Portable Test Instruments

“We asked for ahigh frequency counter that
measures accurately in tough RF environments.
We weren’t disappointed?’

“Measuring frequencies on-site  measurements into their new 7220A  need. The 7220A’s X1 to X100
can be a difficult job. Signals from Frequency Counter, and then some”  variable attenuator, effective overload

nearby transmitters can interfere “A full 10 Hz to 1300 MHz protection, and 100 kHz low-pass
with the frequency we're monitoring. bandwidth through 2 input channels, filter on the Channel A input help us
But Fluke has packed all the and 5 mV rms basic sensitivity give take clean, stable readings of audio
features we need for high frequency  us the full frequency coverage we signals with RF contamination. And
an integral stainless steel RF
shield surrounds this $1050 U.S.

counter.”

“We take accuracy with us.”
“An optional battery pack
combines with a choice of
ovenized oscillators for high-
accuracy, no- warm- up readings —
even in the field”

“And because the 7220A is a
member of Fluke’s Portable Test
Instrument (PTI) family, this
counter quickly stacks-and-
latches to any PTI Instrument.
Withthe 1120A IEEE488
Translator, we can even assemble
an inexpensive, transportable
system.”

Convincing Evidence.
Communications specialists
everywhere are finding that the
new Fluke 7220A makes their
tough frequency measurements
on the bench or in the field. For
more information on Fluke
Counters, call toll free
800-426-0361, use the coupon
below, or contact your Fluke
Sales Office or Representative.

IFLUKE]

----------------- Fast-Response Coupon ------------
IN THE US. AND NON. g1 11/80

EUROPEAN COUNTRIES: IN EUROPE

John Fluke Mfg. Co.. Inc. Fluke (Holland) B.V

PO. Box 43210 MS 82B 1"0. Box 5053,

Mountlake Terrace, WA 98043 5004 EB Tilburg,

(206) 774-2481 The Netherlands

Telex: 152662 1013) 673 973 Tlx: 52237

[J Please send me the 7220A Brochure
[J Please have a Sales Engineer contact me

Name

Title Mail Stop
Company

Address

City State Zip

Telephone ( ) Ext
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Powerful HP Series 9800 desktor
acquisition and control: the tin_le

Imagine a computer with the interfacing
power to automate your test and measurement
system in days, instead of weeks or months. A
computer that puts the entire system under your
personal control—even if you're not a pro-
grammer.

Imagine how much more productive you
could be with an HP Series 9800 computer.

A balance of power.

If you’ve been thinking that a desktop
computer just isn’t powerful enough for data
acquisition and instrument control, think
about this:

Today’s Series 9800 desktop systems let
you send completely formatted data at rates up
to 16K bytes per second and handle up to four-
teen channels of vectored interrupt (with high
and low priorities). Direct Memory Access
(DMA) permits capture of real-time data from
high-speed devices at up to 800K bytes per
second. And, with user-addressable memories
ranging from 62K to 449K bytes, built-in mag-
netic tape drives, optional /O ROMs and a wide
variety of peripherals to choose from, the Series
9800 delivers big system power you'd never have
thought possible in such compact and conve-
niently integrated packages.

Pick a card. Any card.

Interfacing to your instruments and any com-
bination of HP printers, plotters, and storage
devices has never been so easy. Just choose the
plug-in interface card that’s right for your needs:
HP-IB, Bit-Parallel, BCD or RS-232-C. The 1/0
drivers are already built-in, so you can concen-
trate on your applications, and not on system
configurations. The result? Less development time
(which means a lower total cost), and a more
productive system all around.

Plenty of room for growth.

The Series 9800 represents a wide range of
desktop computers, so you can start building the
system that makes sense for your jobs.

Our high-speed HP 9825, for example, is
ideal for interactive device control. The System 35
gives you the option of an alphanumeric CRT
and Assembly-language programming. The
System 45 offers advanced graphics. And our
new HP 85 personal computer provides an excel-
lent balance between power and price for low-
cost automation.

What'’s more, if your applications warrant it,
you can get an added dimension of versatility by
linking your desktop computer to our powerful
HP 1000 minicomputer system. Communica-
tion is easily managed, and by combining the




computers for data
they save is your own

relative strengths of desktops and minis, you'll
get a remarkable degree of flexibility and effi-
ciency for test, measurement, and control jobs.
If you'd like to find out more about how HP
Series 9800 desktop computer systems can help
you improve your engineering productivity, just
contact your local HP sales office listed
in the White Pages. Or write for
more information to Hewlett- \
Packard, Attn: Fred Bode,
Dept. 682, 3404 East
Harmony Road, Fort .
Collins CO 80525.

Circle 29 on reader service card
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit.

For complete analysis, the K100-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer. compare it with the general
purpose Biomation K100-D. our
fastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—s mply does not
give you all the information you
need for debugging your main-
frame. mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle. a problem that
looks like a software failure may
turn out to be a not-too-obvious
hargware malfunction The
K100-D’s data timing capability lets
you analyze software hardware
relationships and find the problem
wherever it originates. You can
display up to 16 channeils of critical
timing information about race con-
ditions and phase relationships
between signals

So vital is this timing 'nformation
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabii-
ities—like the K100-D has today!

Hewlett-Packard 16108
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B's 10
MHz rate—for use with faster
multiplexed microprocessors. com-
puters. and ECL bit-slice proces-
sors. At 12 to 70 MHz. the K100-D
gives you 16 channels of data dis-
play. with 1024 words of memory.

Operating at 0 to 10 MHz. both
units give you 32 channels of data
domain information. But the
K100-D's memory i1s 8 iimes as
deep as the 1610B's—512 words
versus 64. The 1610Bs 7 levels of
triggering exceed the needs of
most users and those who do
need th's capability can generally
get it from their develooment
system. With the K100-D. you don't
sacrifice vital timing information
for data domain capabilities you
don't need

The final analysis.

To help you evaluate your needs
before you buy. we've prepared a
point-by-point competitive com-
parison of 1ne Biomation K100-D
and the H-2 1810B (Incidentaily 1t
also shows how the Ki00-D beats
H-P's general purpose 1815A

Biomation K100-D

The industry's finest datatiming

logic analyzer

hands down.) To get your free
copy. just use the reader service
number or write Gould Inc
Instrument Division. 4600 Old
ironsides Drive. Santa Clara. CA
95050. For faster response. call
408-988-6800
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We've Always Offered More Graphics Solutions.

Now CalComp adds the full line of
Talos digitizing tablets to what is
already the most extensive line of
computer graphics solutions available
from any manufacturer.

Talos gives you a wide choice of
digitizers in sizes from 11" x 11" to 44"

x 60", with the option to back-light and
rear-project images. And that’s the
kind of selection you need for your
varied applications, including pipeline
layouts, printed circuit boards and
data reduction. Plus, they can
accommodate conductive materials for
digitizing seismographic and well-
head logs.

Our newest products, the 800 Series
and the Wedge, both feature
electromagnetic technology to allow you
to digitize from conductive materials,
and to give more precise data input and
greater data stability.

The flexible 800 Series with
MULTIBUS" module lets you use dual
tablets, dual cursors, and multiple
interfacing for greatly expanded system
capabilities.

The Wedge, designed especially for
applications using small systems, offers
end users and OEMs an affordable yet
highly dependable alternative to
traditional CRT control devices. And to
aid operation ease and efficiency, the
Wedge offers a unique five-degree
sloped surface.

The 600 Series, using electrostatic
technology and incorporating the
“active inch” principle, is also
available in a wide range of sizes and
surface options.

With
Talos Digitizers,
We Offer Them

All.

——
—
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To further expand accuracy and high
speed performance, we offer SMART
software packages for the 600 and 800
Series. SMART provides local
processing of digitized data to let you
combine functions and calculations,
and much more depending on your
working requirements.

CalComp for all the alternatives
in computer graphics.

CalComp offers full lines of drum,
flatbed and beltbed plotters;
controllers; computer output microfilm
(COM) units, and electrostatic plotter/
printers. And, new from CalComp, the
Graphic 7 display system.

Plus CalComp support. All CalComp
products — including Talos digitizers —
are backed by the largest professional
team of sales, systems and service
people in the industry — direct from
CalComp. And our worldwide service
organization means we can give you fast
assistance wherever you’re located.

We have all the solutions to your
graphics needs. Call today to see how
we can find the right one for you.

CIALLICIOIMIP)

California Computer Products, Inc.
2411 West La Palma Avenue
Anaheim, California 92801
Telephone (714) 821-2011

TWX 910-591-1154

Graphics Sales Officen: Tempe, AZ: (602) 894-9168: Orange. CA: (T14) 978-T111: Santa Clara, CA: (408) 727-0936: Englewood. CO: (303) 770-1950: Norcross. GA: (404) 448-4522;: Schaumberg,
1L: (312) 884-0300; Shawnee Mission, RS: (913) 362-0707: Metairie. LA: (504) 833-5155: Waltham, MA: (617) 890-0834: Southfield, MI: (313) 569-3123: Blonmington, MN: (612) 854-3448: S1. Louis,
MO: (314) 863-2711: Woodbridge, NJ: (201) 636-6500; Fuirport. NY: (716) 223-3820; Cleveland, OH: (216) 362-7280;: Dayton, OH: (513) 276-5247: Tulsa. OK: (918) 663-7392; Portland, OB:
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Book-to-bill ratio
for semiconductors
down in third quarter

HP to offer
new top-end
business computer

Tymnet seeks
to link office
PBXs with X.25

Hybrid Systems shows
14-bit converter
in monolithic form

New Two Pi CPU
to be twice as fast
as company’s V/32
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According to the closely watched book-to-bill ratio, the semiconductor
industry’s third quarter of 1980 turned out to be the weakest such period
since the 197475 recession. As computed by consultants Integrated
Circuit Engineering Corp. of Scottsdale, Ariz., from figures compiled by
the Semiconductor Industry Association, the key ratio stood at 0.77 for
September. However, an SIA spokesman cautions that this figure repre-
sents an average for the three months and points out that September
actually improved over July and August.

What drives this ratio lower, of course, is new orders not keeping pace
with billings; for instance, September shipments of $515 million were
estimated at a 34% higher rate than those for the same month of 1979. On
the other hand, September bookings of about $358 million are down
sharply, says ICE, from a peak of about $583 million in March. Both ICE
and SIA forecast 1981 growth at about 15% over this year, which itself
looks to be up 28% from 1979. SIA also foresees a 1:1 ratio by Jan. 1.

Within a month or so, Hewlett-Packard Co.’s Computer Systems division
in Cupertino, Calif., will unveil the series 44, a new top of the line for its
3000 family of 16-bit business computers. Code-named Grizzly, the
system reportedly offers 1.7 times the throughput of the current top
machine, the HP 3000 series II1, but costs less than $6,000 (or 5%) more.
Unlike prior family members using a processor based on silicon-on-
sapphire technology, the series 44’s processor opts for standard Schottky
TTL technology and pushes it to the limit.

A new way to deal with the problems of interoffice communications in the
office of the future is being advanced by Tymnet Inc. of Cupertino, Calif.
The concept is based on the use of a very intelligent private branch
exchange, rather than a network processor or computer, to tie together
word processors, facsimile machines, and other data terminals. To enable
such PBXs to talk to each other, Tymnet proposes packet switching using
the X.25 protocol. Mark W. Radwin, a consultant to Tymnet, says the
company is “well past the discussion stage” with several manufacturers
of data or data and voice PBXs to see how its public packet network could
be meshed with those inherently internal digital PBX devices.

Hybrid Systems Inc. is upping the ante in the converter market by
introducing what it says is the first monolithic 14-bit digital-to-analog
converter. Until now, say spokesmen for the Bedford, Mass., firm,
commercial monolithic technology reached 12-bit resolution. Not only
does the new unit offer 14-bit resolution, but it has 14-bit linearity and
monotonicity as well. Priced at $39 singly and $33 in hundreds, this is the
first commercial monolithic converter from a hybrid house.

Two Pi Corp., Santa Clara, Calif., developer of the V/32, which is
recognized as the first 32-bit minicomputer compatible with IBM 370
software, has a new family of high-performance central processing units in
engineering. The initial member of the new family, all of which will be
field-upgradable from a basic V/32, is slated for introduction next spring.
Called the V/33 inside the company, it will execute 500,000 instructions
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per second, which is nearly twice the performance of its predecessor and
equivalent to an IBM 370/148 or the more recent IBM 4331 group 2
processors with cache memory [ Electronics, May 22, p. 48]. Other mem-
bers of the family, all based on standard and advanced Schottky TTL
technology, are projected to perform up to 1 million instructions per
second, and possibly more.

Computer simulations have researchers at Harris Corp.’s Semiconductor
Products division confident that they may soon deliver a super-hardened
complementary-MOS random-access memory. An extra photomasking
level, special processing steps, and a Harris-developed silicon substrate in
combination allow a standard Harris HM650 4-K static RAM to operate
without derating in the presence of up to 5 X 10° radiation-absorbed doses,
or rads (100 rads is lethal to humans). Present devices resist 2 X 10* rads.
Jointly funded by the Jet Propulsion Laboratory, the Naval Research
Laboratory, and Applied Technology Inc., the Harris project currently is
in final layout, and the Melbourne, Fla., division could be delivering
prototypes by next summer.

Texas Instruments, Dallas, plans to describe a text-to-speech system at the
Fall Conference on Consumer Electronics, to be held Nov. 10-11 in
Chicago. The system converts incoming ASCII characters into natural-
sounding speech by joining allophones, which are variants of phonemes,
the basic units of human speech. Besides having an unlimited vocabulary,
the voice-response unit will be inexpensive and will interface easily with
microprocessors and minicomputers. It is based on a microcontroller and
TI's TMS5200 synthesizer chip, which uses linear predictive coding for
reduced memory requirements.

National Semiconductor Corp. has developed a bipolar linear process,
called Moose, based on a new integrated-circuit fabrication structure that
allows the Santa Clara, Calif., firm to make high-current transistors on
half the die area of standard processing. The first device to be built with
the process is a single-chip adjustable voltage regulator, soon to be
introduced, able to supply in excess of 10 A and to operate at power levels
of up to 70 w, or twice that of the present highest—output-current IC
regulator available, National’s own LM138. The new device, called
LM196, is to be available the first quarter of 1981.

The Telic terminal, developed in France to replace the telephone book via
access to the French videotext system, will soon have a modified American
cousin. The as yet unnamed American version will be distributed by
Source Telecomputing Corp. of McLean, Va., which will package the
terminal with a subscription to its data base and sell it for from $500 to
$600. Calling it the ideal consumer terminal, Source has signed an
agreement with the designers of the American version, Reliable Communi-
cation Products Inc. of Franklin Lakes, Ill., to market at least 250,000
terminals over the next three years. The American version includes a 9-in.
screen, an integrated 300-baud modem, and a keyboard, but not the
integrated handset that the Telic terminal has.
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— . _’— I d deli ROM 1

YES, THERE'S 600t ox ma e
ROM les in 4 to 5 weeks.

A REASON Insc;ltrxr;‘:r:salvr::ra;: de»l‘:::r; on production

WE DELIVER runs is 10 to 20 weeks. EA delivers in 8 to 10

weeks.
How do we do it? By a unique process
ROMS FASTER called “Contact Mask Programming.” N-
’I‘HAN ’I‘HE channel silicon gate ROMs generally require
seven masking steps from raw through
O’I‘HER GUYS finished wafers. Other ROM manufacturers
diffuse your bit pattern in the first mask, then
take another 4 to 5 weeks just to finish the
wafer. Not us.

We commit your bit pattern at the fifth
mask. This allows us to pre-fabricate every
wafer through the first four masks, and
thereby have 70% of its fab cycle completed
before you send us your bit pattern. You get
your ROMs faster, we get more ROM orders.

Skeptical? Try us. Electronic Arrays, 550
East Middlefield Rd., Mountain View, CA
94043. (415) 964-4321; Philadelphia (215)
643-1447; Chicago (312) 858-8508.

ELECTRONIC
ARRAYS

THE HOUSE
OF ROMs
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Industry standard and
multiple sourced.

Many of these are the same

B

SN54/7415240
SN54/ 7413241
SNE4/ 7415244
Monolithic Memories’ gxﬁ;ﬁ;ﬁ:gj‘;
proad famn.ly qt ocFul SNS4/ 1415344
interface devices is rolling
off the lines right now. szz;zs:%
with up to five thousand 2 S
pieces of each type avail- s+ /el
able in four weeks. . .a frac- 7: e
tion of the delivery time SN/ 743205
iers!
quoted by other suppliers! SNS4/TGLS A
SNT4LS 6451

enhanced parts developed by Monolithic
Memories and formerly designated our
57/67 series. We added such niceties as on-
board inverters, Schmitt triggers with true
hysteresis and high-output-current options.
We put them in our space-saving 20-pin
SKINNYDIP™ packages. And now they're

Get speedy delivery on Monolithic Memories LS and S
54/74 buffers, latches, registers & transceivers.

Keitchea

SN54/ 745373

SNS4/74L3533

3SN5Y4/ 745373

SNT4S537 renumbered, part of the

SNS54/748533 industry standard, wide-

SN 745535 ly second-sourced 54/74

fm family.

SNS4/ 415374 .

INSY/T4LS534 Now pick from three
octal transceivers.

SNSH/748374

INT4 5532 To our 54/74L8645

SN54/748534 transceiver we ve now

SN 748536 added two brand new

companions: the 54/
7415245 and the hi
drive (48mA)
741.5645-1, allowing you to pick just the right
transceiver for your application

Contact your nearest Monolithic Memories
franchised distributor or sales representative
for a complete brochure on our entire octal
interface family. Monolithic Memories, Inc.,
1165 E. Arques Ave., Sunnyvale, CA 94086.

TM—SKINNYDIP is a trademark of Monolithic Memories. Inc

Monolithic
Memories

Circle 37 on reader service card

Electronics /November 6, 1980

37




XENIX OS.

It would have made
Edison proud.

“Genius,’ said Thomas Edison,
“is 1% inspiration and 99%
perspiration.” How right he was.
Microsoft is taking the authentic
UNIX™ Version 7 OS— an inspir-
ation to us all—andis working to
make iteven better.

How? By applying every bit of
our system software expertise
towards the creation of a stan-
dard operating system to unite all
16-bit microprocessor software
development. Now, and through
the 80’s.

We call itthe XENIX™ OS. You’ll
callitgenius.

First, the
XENIX-11 OS for
PDP-11’s.

The first adaptation of our XENIX
operating system is the XENIX-11
systemfor DEC PDP-11™
computers.

If you're a PDP-11 user, you're no
doubt familiar with the remarkable
UNIX system from Bell Laboratories.
ltis a highly sophisticated, interac-
tive, multi-user, multi-tasking OS
featuring a vast array of utilities.
Features include device-indepen-
dent /O, tree structured file directory
andtask hierarchies, a user-space
command language, pipes and
signals, and security protection.

Do you get all this with the
XENIX-11 system? Of course. Plus
alot more, all at a very reasonable
price.

Positively inspiring.

UNIX is a trademark of Bell Laboratories.

PDP-11is atrademark of Digital Equipment
Corporation

XENIX is atrademark of Microsott

Genuine UNIX
OS.Nota
look-alike.

Understand first of all that Micro-
soft's XENIX-11 system is the very
same UNIX OS you know and love.
Under license from Bell Laboratories,
we offer the same proven code
that's been subjected to intense field
testing throughout the world for over
five years. In fact, thousands of
successful installations attest to the
quality of the UNIX OS.

Finally,
a standard you

can depend on.

In addition to the XENIX-11 OS,
Microsoftis also transporting the
XENIX systemto run on all new
16-bit micros. That means the
XENIX system will define the stan-
dard operating system environment
inthe 1980's.

Which will in turn make it as popu-
lar asthe lightbulb. Because now,

| Solid support from

| leading innovator in quality system

| for our customers, no matter how

you and your software can stay with
the XENIX OS, even after movingto
new 16-bit hardware.

Very ingenious.

the experts.
Best of all, the XENIX OSiis
brought to you by Microsoft, the

software. We believe in full support

much perspiration we expend in the
process.

That explains our long-term
commitment to keep the XENIX OS
state-of-the-art. And our obligation
to pass each advancement on to
our customers through periodic
improvements and updates.

Because as Thomas Edison
might have said, “No one stays on
the forefront of technology by taking
aback seatto progress ”

An object license for the XENIX-11
OS s available to single-copy buyers
or OEMs for a very reasonable
price. For more information, contact
Microsoft or your local Microsoft
dealer.

Microsoft

10800 NE Eighth, Suite 819
Bellevue, WA 98004
206-455-8080

Telex 328945

ASCII Microsoft
102 Plasada

Vector Microsoft
Research Park

B3030 Leuven 3-16-14 Minami Aoyama
Belgium Minato-ku

016-20-24-96 Tokyo 107, Japan

Telex 26202 03:403-2120 Telex 2426875
We set the standard.

MICROCSOFT
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Signiticant developments in technology and business

Tl airs details

of low-cost

solar collector

by John G. Posa, Solid State Editor

Novel photovoltaic design
uses silicon spheres;
conversion efficiency is 13%,
cost is projected at 4¢/kW-h

The revolutionary solar energy sys-
tem from Texas Instruments Inc. is
ready for public airing. With a novel
storage concept and a competitive
conversion efficiency of around 13%,
TI’s design dramatically slashes the
cost and energy required to build a
collector —considerations of increas-
ing importance in figuring a system’s
overall cost-effectiveness.

Because the design allows storage
of energy, the Dallas company is
confident its system can replace—
rather than just supplement—exist-
ing electrical utilities. In fact, TI
says, extensive cost studies and com-
puter models have already shown
that the system should produce more
than 90% of a typical home’s power
at 4¢ per kilowatt-hour —the present
cost of electrical power and well
below the national goals for solar-
energy systems.

Development. The system has been
known to be in development for some
time, with partial funding from the
U.S. Department of Energy [Elec-
tronics, June 7, 1979, p.55]. Co-
inventor is Jack Kilby, the TI semi-
conductor pioneer often credited
with originating the concept of the
integrated circuit. Now that patent
issues have been resolved, TI is ready
to go public with its development.

The collector contains an array of
small silicon spheres—with either n
centers and p coatings or p centers
and n coatings—having metal elec-
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trodes that form anodes and cath-
odes, respectively (see diagram).
These force a trickle current through
a hydrobromic acid electrolyte, sepa-
rating it into its constituent parts,
liquid bromide and hydrogen gas,
which are stored separately and re-
combined in a fuel cell to generate
electricity on demand, as well as
reconstituted electrolyte.

In this closed-loop system, the col-
lector fluid is also warmed by the
sun, so it is cooled by being passed
through a conventional heat ex-
changer. “The only input is solar
radiation, and the output is electrical
and thermal energy,” remarks proj-
ect manager E. L. “Pete” Johnson.

Other photovoltaic collectors de-

mand banks of batteries that are
expensive, bulky, and difficult to
maintain. The bromide in TI’s sys-
tem, in the form of tribromide ions
in solution, is easily stored.

Though the storage of a large vol-
ume of hydrogen gas can be tricky
because of its bulk and volatility,
new methods are gaining promi-
nence. One is to force the hydrogen
atoms into the interstices of a metal
alloy, forming a hydride compound.

Savings. At least as impressive as
the storage concept is the ingenious
design that lends itself to radically
cheaper production. Conventional
photovoltaic panels require large
amounts of costly single-crystal or
polycrystalline silicon. There, round
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HYDRIDE FUEL CELL
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Light to power. TI's solar-cell-plus-electrolyte system, using spherical silicon collectors and a
glass matrix exploits a reversible reaction: 2HBr + H,0 + electricity == H,+ Bra+H,0.
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ingots waste collector area and sili-
con, and ribbon-growing or casting
methods so far deliver only moderate
efficiencies for the expense of the
procedures that shape them.

In contrast, TI’s little silicon balls
are made like lead shot; molten sili-
con is forced through an orifice, so-
lidifying into crystalline beads. “No
silicon is wasted,” Johnson says.

Arrays. Since solar cells are low-
voltage devices, they must be inter-
connected for kilowatt capacities.
With ordinary systems, interconnec-
tion is labor-intensive and flaws in or
excessive leakage from a single cell
can seriously degrade performance.

But TI's silicon spheres are inex-
pensively cast into a glass matrix and
automatically interconnected with a
conductive backing layer. Thus,
complete silicon coverage of the col-
lector area is unnecessary, no electri-
cal connections to the collector need
be made, and open or shorted cells
are tolerable. Johnson says sheets as
large as 4 by 8 feet may be practical.

Though TI will not give a time-
table on commercial introduction of
its system, it does say that residen-
tial installations are its primary tar-
get. Home use “represents one of the
few [markets] large enough to justi-
fy the costs of full-scale develop-
ment,” Johnson says.

He will describe the system at the
Government Microcircuit Applica-
tions Conference—Gomac-80—to
be held at Houston’s Shamrock Hil-
ton Nov. 19-2]1. More than 100
papers will address the general
theme—signal processing—and a
long list of other application areas.

Gas jets shape
silicon ribbon

Like the developers of Texas Instru-
ments’ new solar energy system,
many researchers are pursuing the
goal of high-efficiency solar cells
produced cost-effectively. One prom-
ising technique receiving attention is
fabrication of the silicon substrates
in ribbons rather than ingots, and
two Boston researchers report exper-
imental processes they say sidestep
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Gas shaping. In an experimental method, silicon ribbon for photovoltaic cells is shaped as it
comes from the melt by carefully controlled jets of hydrogen or an inert gas.

yield problems hobbling other ribbon
approaches.

In one process, developed by Wel-
ville B. Nowak, a mechanical engi-
neering professor at Northeastern
University, gas jets shape a silicon
ribbon as it emerges from the melt.
Patents are pending on the other
approach, developed by Emanuel
Sachs, an engineer at the Massachu-
setts Institute of Technology’s me-
chanical engineering deparment in
Cambridge, so he and his sponsor
will not discuss the process’s key
mechanism, only its results.

Improving. Nowak says his meth-
od improves on current ribbon pro-
cesses, such as those employed by
Westinghouse Electric Co., and Mo-
bil Tyco Solar Energy Corp. [Elec-
tronics, July 19, 1979, p. 110]. As in
the ingot-producing Czochralski
method, a silicon-crystal seed low-
ered into molten silicon starts the
process; as the seed is withdrawn, it
brings with it a column of single-
crystal silicon from the melt.

Surface tension produces cylindri-
cally shaped ingots in the Czochral-
ski method, but Nowak’s uses jets of
inert gas or, since the crucible envi-
ronment is inert, hydrogen. Applied
to the column, they flatten it into a
ribbon as it rises from the melt (see
figure). Varying the temperature,
pressure, angle, and number of gas
jets configures the silicon to a
desired width and thickness.

This method eliminates the use of
dendrites and special dies to shape
the silicon into ribbons. The dendrit-
ic method used at Westinghouse,
Nowak notes, produces ribbons with
irregular edges and suffers from a
high incidence of crystal deformities.
Dies used in Mobil Tyco’s edge-
defined film-fed growth process dis-
solve on contact with the silicon
melt, introducing impurities.

Control. A crucial factor with
Nowak’s method is the need for pre-
cise regulation of the gas jets. But he
believes that sophisticated equip-
ment available to industry will cir-
cumvent this difficulty.

The initial performance of the
Sachs’ ribbon-production method
looks good. Of this approach, the
developers will say only that it also
works without dendrites or dies to
shape silicon drawn from a melt. It
has produced good-quality polysili-
con ribbons with uniform 1l-inch
widths, manufacturing them at up to
6 in. per minute, they claim. Nowak,
whose lab equipment limits him to
1-centimeter ribbons, sees no width
limitations in his process.

Sachs’ method allows the temper-
ature of the molten silicon to vary
10°C or more, whereas current meth-
ods may need to keep variations to
within 0.1° to ensure high-quality
results. (Production of polysilicon
ribbons, rather than the single-crys-
tal ribbons he is producing, allows
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