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6. 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-

tern responsibility. At one end of this
spectrum is a turnkey system. Here the
ATE manufacturer assumes total re-
sponsibility and the user is dependent
upon the supplier for hardware, software
and systemn 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 alternatives 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 turnkey 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
and program a
do-it-your-
self system?
Finally, the

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).

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
appropnate test
methods, determining
uncertainty, generating the
test program and more.
Then, your technical peo-
ple can easily master BTL
(Board Test Language),

' e  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.

TRANSFER TEST EXAMPLE
trans Burst Reading TRI 1000, I
Designatur
Source Type 1
Frequency I

Amplinede
I437A ' 100, 1 ALl

—_ T
Derector Type
Expected Amplitude

Number of Readings
Delay
Retum Vaniable J

Supplier independence.

The net result is greater independ-
ence. With the HP 3060A, you learn
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.

HP Circuit Testers —
The Right Decision
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SURPRISE!

HP's New Display
is a Big Yellow Show OfT.

Yellow joins High Efficiency Red in HP's popular 20mm (0.8") high displays. Both
can be viewed clearly from as far away as 10 metres. They show off well too, with excellent readability
in bright ambient conditions because of their gray body color and untinted segments. This is HP's
family of HDSP-3900 Series of red displays and HDSP-4200 Series of yellow.
IC compatible, they're ideal for electronic instrumentation, point-of-sale terminals, TV's
weighing scales, digital clocks, and other applications where you need a big, easy-to-read display. And power
requirements are low since they utilize a chip made from GaAsP on a transparent GaP substrate.
Units are priced at $2.55* in quantities of 1000.

For immediate delivery, call any authorized HP components
distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet, [é H EW LE T T
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution ﬁ p AC K A n D

Group (Liberty/Elmar). In Canada, call Hamilton/Avnet
or Zentronics, Ltd.

o101 *Suggested U. S. Domestic Price Only.
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HP introduces
forms and graphics to
desktop printing.

HP's new 7310A Graphics Printer
mixes forms, text and graphics in
any arrangement you need. And it
prints text up to 500 lines per minute.
On demand from your terminal,
the 7310A prints out your forms, and
what goes on them at the same time.
Work orders, assembly information,
material lists, accounting reports,
employee records, and all other
forms with data, are printed and then

sized to your needs by an automatic
paper cutter and page stacker.
Besides being fast and versatile,
one of the printer’s nicest qualities is
just that. Printing quality. Readabil-
ity can be enhanced with proportion-
ally spaced type, reverse printing,
and underlining. And programmable
character height allows you to pro-
duce bold face headlines or titles in

characters up to twice normal height.

In addition to supporting HP ter-
minals and computers, four different
interfaces let you adapt the 7310A to
many other terminals and com-
puters. For complete information,
including OEM discounts, contact
your local Hewlett-Packard sales of-
fice or write to Hewlett-Packard,
Adtn: Bill Fuhrer, 16399 West Ber-
nardo Drive, San Diego, CA 92127;
(714) 487-4100. 11001

HEWLETT
PACKARD

(7
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Highlights

Cover: Fast 16-K static RAM brings back circuit innovation, 117

New circuit techniques, rather than scaling, characterize an extremely fast
16-K-by-1-bit static random-access memory. Asynchronous bootstrap cir-
cuits, for one, help bring about a typical access time of 30 nanoseconds.
What’s more, the chip typically dissipates only 375 milliwatts when active.
On the manufacturing side, a single level of polysilicon, 2.7-micrometer
channel length, and redundant bits make it easy to build.

Cover design by Bob Strimban.

Artificial intelligence: moving out of the university, 93

The first annual National Conference on Artificial Intelligence, held last
month at Stanford University, was marked by substantial participation by
industry. Included were such notables as Hewlett-Packard, Texas Instru-
ments, and Schlumberger, all of whom are actively investigating applications
in this field. In addition, small companies, many of them spinoffs from
university research projects, are springing up to exploit the commercial
possibilities of artificial intelligence.

Smart buffer coordinates traffic for microprocessor systems, 131

An intelligent 128-by-8-bit first-in—first-out buffer synchronizes free-
running devices that operate at different speeds. Accepting and delivering
data at the same time and including programmable interfaces for various
computers and input/output devices, it allows each one to work at its own
speed. The buffer, designed for both 8- and 16-bit systems, works with
multiplexed and nonmultiplexed address and data buses.

Voltage converter achieves unparalleled efficiency, 141

A dc voltage converter on a single complementary-MOS chip produces
negative or positive multiples of any input from 1.5 to 9 volts to within 0.1%,
and it does so with a power-conversion efficiency of up to 98%—all at the
expense of a large number of discrete components and integrated circuits.

Bird population growing rapidly, 148

To help users cope with the growth of communications satellites—up by
more than a third in less than two years—the guide originally published in
the Oct. 12, 1978, issue has been completely updated. The fold-out wall
chart contains both the new systems and the latest data on the old.

And in the next issue . . .

Local network links just about any computers or peripherals . . .
report on arrays . . . a low-power microcomputer system . .
operating junction temperature in semiconductors.

a special
. controlling
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"HI-REL MIXERS with a

3-year guarantee;
$€P.95 SRA-1

from 1500 0ty

Five years ago, Mini- Cirq:its
offered a two-year guarantee for
its industry-standard SRA-1
hermetically sealed o I
Double-Balanced Mixer. . nd’
used v’oﬁdwude for a variety of
military and industrial applicatiéns.

The two-year guarantee was made pas$ {
of an accelerated-life screening, tast for diodws' * ™
generally reserved only for space application_ﬁ
The HTRBsscreened Schottky diodes'#k® subjecte
a ene-volt negative bias at 150° C fo¥168 hours,

a stress:designed to accelerate ageing and'f
time-related failures— thus shreenlng put potentially -
unreliabl®’ diodes. \&

Mini-Circlits is proud 1o offer a three-year guarantee
for the SRA-1 achieved by further stressing and testing
the assembled unit. Each completed SRA-1 expesiences:

1. Burn-in for 96 hours qt 100°C with 8 mA at 1 KHz.

2. Thermal shock,

3. Gross and fine leak tes er MIL-STD 202).

And the three-year guarant@e SRA-1 is still only $7.95!
Of course, the additional testing adds to our cost,

*but our continuing commitmenttis to offer performance
and reliability unmatched for off-the-shelf
Double-Balanced Mixers.

So, for space or rugged industrial applications,
ensure highest system reliability by specifying
SRA-1 mixers, the only Doubled-Balanced Mixers
with a three-year guarantee. . . from
Mini-Circuits where Jow price goes hand in
hand with unmatched quality.

=

F -

. o

SRA-1
Model

Freq. range (MHz)
L 0.5-5

Conversion loss (dB)
1-250 MHz
0.5-500 MH:z

Isolation (dB)
0.5-5 MHz.

5-250 MHz.

250-500 MHz .,L
LO-IF
Min. Electronic Attenuation (20 mA) 3 dB Typ.
Signal, 1 dB Compression Level + 1 dBm
Impedance All Ports, 50 Ohms
LO Power + 7 dBm

World's largest manufacturer of Double-Balanced Muers

Crrd Mi

ini-Circuits

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200
Domestic and International Telex 125460 International Telex 620156

835/Revi D
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M7 COMMUNICATOR

A complete A/D and D/A Control
System — Interface your computer
to the analog world of process
monitoring transducers and
controlling actuator.

-.f[, L et
h,. L_L- h i - 7‘__7
M g
The M7 '
multiplexes _ H
analog and =
digital signals

from your process sensors —temperature,
pressure, level, flow, mass, strain, etc.—
and continuously down-loads this data

in digital form to your computer for display
and processing. Simultaneously,
command signals are transmitted to

the control devices in your process.

Order a complete basic M7 System
ready for round-the-clock process
control—including a 16/32-Channel
A/D Input Module (expandable to 512
channels), a Computer Interface Module,
and a 4-Channel (expandable) D/A
Output Module. Supplied complete with
cabinet, power supply, and all necessary
hardware and software for basic control.
Bus accommodates eight additional
modules. Specify computer make and
model when ordering . . . each $2,990

Or, order
individual
IEEE S-100
building block
modules

Supplied complete with fundamental
control software:

A/D Module, AlM-12-16/32 channel,
12-bit precision/accuracy. 30 kHz data
rates, 1-1000 gain amplifier optional e
Thermocouple Compensation
Module, THM-8— 16 Inputs e Signal
Conditioners, SIG-1—Long-line

drive ¢ Additional Support Programs,
PROG A,B,C-Signal averaging, control
functions, special display, etc. ¢ D/A
Module, AOM-12—4-channel (expand-
able), 12-bit precision/accuracy,
Output: selectable volta%e ranges and
oscilloscope ® Control Output-Current
Module, VIC 4-20-4-20 mA standard
industrial control output, 12-bit precision/
accuracy, 4-channel, Use with AOM-12 e
Programmable Clock/Calendar
Module, CLK-24 -Minimum 1 year
back-up e Parallel Output Module,
REL-8-8-channel on-off (bang-bang)
control ¢ Add-On Nonvolatile Memory
Modules—4K and 8K bytes

system reliability

system integrity

DUAL SYSTEMS CONTROL CORP.
1825 Eastshore Hwy. Berkeley, CA 94710
(415) 549-3854

6 Circle 6 on reader service card

Publisher’s letter

Launching itself into the static

memory field, Inmos Corp. has
taken a different tack for its first
offering, and this issue’s cover article
will tell you about the approach the
British-sponsored company took for
its 16-K-by-1-bit random-access
memory that boasts a typical access
time of 30 nanoseconds. This speed,
and a low typical power dissipation
of 375 milliwatts, were realized
through circuit, rather than process,
innovation, write codesigners Rahul
Sud and Kim C. Hardee.

“This is an area that has been
neglected for a long time,” says Sud.
“There is a widely held feeling in the
industry that circuit cleverness is
dead and process innovation is the
only thing that will allow us to go
beyond very large-scale integration.”

Working with John Heightley,
vice president for memory products;
David R. Wooten, manager of stra-
tegic marketing and applications;
and others, the designers set out to
make a part that is “very manufac-
turable,” Sud says. And so the pro-
cess parameters are conservative—
2.7-micrometer channel lengths and
a single level of polysilicon, notably.

What are the innovations in the
Colorado Springs, Colo., company’s
first offering? As the article that
begins on page 117 makes clear, the
designers worked on circuit solutions
to what Sud calls “some of the clas-
sic design problems with static
RAMS.”

For one, to realize the low-power
and high-speed potential offered by
bootstrap circuits, he and Hardee
developed ways to counter the input
transients that can plague them.
Similarly, they designed actively
precharged bit lines with loads that
turn on only when needed, thereby
avoiding continuous dissipation.

The bit-line design also aims at
overcoming word-line delay, with
overlap circuitry using that time to
drive the lines to the equilibrium
point between the old and new data
states. “We buy over 30% of the
access time of the memory right
there,” Sud says. Also, the column-
select line is driven above the power-
supply voltage, with circuitry main-
taining that signal indefinitely.

Sud reports that he and Hardee
worked with Michael J. Griffus on
computer simulation, with James R.
Adams and Richard M. Basecki on
process development, and with Jay
C. McBride and Arthur G. Smith on
the chip’s layout. “The first wafer
probed from the initial lot out of our
brand-new pilot production line
yielded fully functional dice,” he
says happily.

Apopular 1978 offering was “A

user’s guide to communications
satellites,” a handy wall chart, and
its originator, Satellite Systems En-
gineering Inc., has revised it to
reflect the latest developments in
this fast-moving field.

As the introduction to the chart on
page 149 notes, there is better than a
third more of the birds flying around
the earth—and that portends a cri-
sis, says Wilbur L. Pritchard, presi-
dent of Satellite Systems. “It’s like
the sword of Damocles hanging over
our head; there is the finite resource
of the geostationary orbit.”

It won’t be long before there is
just no more room there, he contin-
ues. “So that means a move to other
orbits and higher frequencies with
more power and less bandwidth.

“Of course, higher power in the
satellites means cheaper ground sta-
tions. On the other hand, the nar-
rower bandwidth runs counter to the
trend toward digital systems, which
tend to use wider bandwidths.”

Still, digital systems will flourish
because they can exploit time-divi-
sion multiple access, with its inher-
ently superior capacity, a trend that
undoubtedly will be reflected in our
next edition. Pritchard reports that
putting the chart together is a fairly
easy task because his Washington,
D. C., consulting firm publishes the
Satellite Systems Digest, a continu-
ally updated reference tool from
which our User’s Guide is drawn.
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“How did we manage to be first with intelligent analog peripherals?
By working like madmen?

We worked days and nights, weekends
and vacations to develop the intelligent
analog peripheral.

It was time well spent.

Because now we can offer you a
complete microcomputer data acquisition
system on a single Multibus™ board.

Decentralizing your computer function
has finally become a practical possibility.

You see, this intelligent analog
peripheral pre-processes data without
involving the host CPU.

And thanks to a unique DMA con-
troller, this peripheral also acquires ana-
log data independently, at rates up to
125KHz.

Our new peripheral can function as
an intelligent A/D slave. Or as a stand-
alone microcomputer with A/D capabili-
ties. Or as a remote system, transmitting
data via a serial line.

Convenient? Our peripheral even
includes a system monitor in prepro-
grammed ROM to communicate with the
board, debug, and access A/D :
conversions. e

Fred Molinari, President

In short, we have brought high-speed

L

e capability down to low-end computers.
- S5 phe BUPCHLESEl  And, we might add, we are the first
- g5 it 4 - ._,1 | | Ll ;' tod
§ i LY S L] Qi odoso. _
: lq LS B H L onl | e s Working like madmen has its advan-
i ]l Be e MR tages. We hope you'll let us work like
PCONTRD) OB RANE: | contbol ¥ 11337 L crazy for you.
g ﬂ..(.m h ‘I ra dEAS g L8 | We can be reached at 4 Strathmore
qoiraced 3 YR BB DR BEE™  Road, Natick, MA 01760. Or by phone at
YT TN el SSmN (617) 655-5300. Telex: 948474, In Europe:
controller. A 8085 CEU, Four PROM sockets, Tos beovmemertie  Data Translation Ltd., Reading, Berkshire/

timers. A baud rate generator. A complete priority interrupt control- . - '
ler. 12 bit A/D with 125KHz throughput to memory. A 16K byte dual- %glgegn&gfgge (0734) 669 335’

ported dynamic RAM. A self-contained four-channel multi-mode
DMA controller. And quite a bit more.

DATA TRANSLATION

SALES OFFICES: AZ 602-994-5400,CA 213-681-5631; CO 303-371-2422; FL 305-791-9292, 813-725-2201; GA 404-455-7222; I, 312-960-4054; MA 617-655-5300; MD 301-636-1151;
MN 612-441-6190; NC 919-723-8102; NJ 609-428-6060; NM 505-292-1212, 505-523-0601; NY 516-488-2100; OK 405-528-6071; OR 503-297-2581; PA 412-327-8979; TX 512-451-5174,
214-661-0300, 713-780-2511, 512-828-2251; UT 801-466-6522; WA 206-455-5846; CANADA 416-625-1907 Multibus is a trademark of Intel Corp.
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MARKEM
MARKING
TECHNOLOGY

Your partner

in proguctivity.

Printing Systems

MARKEM'’S Model 521
singulated DIP print/cure
system was designed totally
around the productivity idea.

That’s why the 521 is
designed for one operator. Its
L-shaped work area is com-
pact, just 2’ x 2.

That’s why the 521 can
handle up to 25 tubes of
DIP’s at one time.

That's why the 521 has
special product control fea-
tures which minimize dam-
age to ceramic packages.

That’s why there are few
transfer points—and there’s
easy access to printing ele-
ments, the conveyor belt,
tubes in magazine, and ink-
ing adjustments.

The 521 DIP printer is
built for reliable, sustained
operations and consistent
throughput. And it is avail-
able with in-line UV curing.

—

Get the whole productivity
story. Call Roger Langley in
Keene at (603) 352-1130.

MARKEM.

150 Congress St., Keene, NH 03431
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Readers’ comments

The software approach

To the Editor: Though “Develop-
ment system networks: the last link
in automated manufacturing” [July
3, p.134] was comprehensive, it
should not dismiss software develop-
ment systems. OQur customers esti-
mate that 80% of a project’s develop-
ment is performed before hardware
integration. This is as true when
using a BSO universal development
system as when using a system from
a semiconductor manufacturer.

Since BSO also specializes in
microprocessor simulators, I must
point out that though the simulator
is a sophisticated and complex tool,
it does not require excessively large
computers if properly designed. We
routinely sell simulators for DEC’s
PDP-11/23. With demand, we could
even put a simulator on the PDP-
11703.

Also, 1 disagree that simulators
rely on ideal operating conditions.
Ours let a user set up interrupt and
data-input/output simulation to a
disk file or a peripheral device. The
user can, in advance, set up any con-
ceivable operating condition to test
the program more exhaustively and
more repeatably. The software will
not be affected by environmental
factors when running in the simula-
tor, but that’s exactly the benefit.
First debug the software, then check
out the hardware.

Further, BSO has 16-bit simulators
and is developing very large-scale
integrated simulators and multipro-
cessor system-debugging capability
right now, unlike most emulator
manufacturers.

BSO is using powerful and stabil-
ized 16-bit minicomputers from DEC
or Data General with operating sys-
tems and utilities proven over 15
years of user testing. Multimicropro-
cessor system testing will demand an
independent development system
manufacturer to ensure support over
the different manufacturers. And a
networked approach will not give the
debugging and control capabilities a
powerful, centralized CPU can pro-
vide.

Simon Wieczner
Boston Systems Office
Waltham, Mass.

NOW, THE BOOK

The editorial edition of
Electronics’ 50th Anniversary
issue of April 17, 1980

AN AGE OF
INNOVATION

The World of Electronics
1930-2000

by the Editors of Electronics

Beautifully casebound and
jacketed for your permanent
pleasure.

300 illustrations, many in full
color. 274 pages, $18.50

The most exhilarating, compre-
hensible look at past and future
developments in electronics
that has ever been published.

Painstakingly researched and
written, AN AGE OF INNOVA-
TION gives you an unforgettable
overview of electronics. Every-
thing from the individuals
whose foresight and daring led
to the great advances.. . to the
origin of specific technological
breakthroughs you use in your
own work and home...to the
challenges and discoveries we
will face tomorrow.

Order today!

l_--Electronics Magazine Books L JUK
P.O. Box 669 ey |
Hightstown, N} 08520 en

| Tel. (609) 4481700, ext. 5494

| Please send me copies of AN AGE
| OF INNOVATION @ $18.50

| Name o
| Company

| Address

I City/ state/ zip

I McGraw-Hill pays regular shiqlping and
handling on pre-paid orders. Ten-day
| money-back guarantee on all books. ELT
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Interested In
higher performance
software?

The Mark Williams Company an-
nounces COHERENT™ 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:
e multiuser and multi-tasking facilities,
e running processes in foreground and
background,
o compatible mechanisms for file, device,
and interprocess i/o facilities,
the shell command interpreter— modifi-
able for particular applications,
distributed file system with tree-struc-
tured, hierarchical design,
e pipes and multiplexed channels for
interprocess communication,
e asynchronous software interrupts,
o generalized segmentation (shared data,
writeable instruction spaces),
e ability to lock processes in memory for
real-time applications,
o fast swapping with swap storage cache,
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o minimal interrupt lockout time for real-
time applications,

s reliable power failure recovery
facilities,

o fast disc accesses through disc buffer
cache,

* loadable device drivers,

e process timing, profiling and debug-
ging trace features.

SOFTWARE TOOLS

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-assemblers
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.

LANGUAGE SUPPORT
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.

o FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard.

portable implementation of

the complete SO standard

Pascal.

e PASCAL

e 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 runningunder COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coder and conformable calling
sequences permit the intermixture of
these languages in a single program.

THE OPERATING SYSTEM

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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Youre designing an intelligent CRT
terminal and you'e looking for the
best 16-bit CPU for your application.

Congratulations. Your search is
over.

“The AmZ8000 is better
at handling strings of
characters or data words."

The AmZ8000 has
special block I/0
instructions that allow
you to move from 1
byte to 64K bytes of
data in a single in-
struction. Into or out of
memory. Ascending or
descending addresses.

With our standard
4MHz CPUs, you can

Rick McCarthy
Manager.

Field Applications,
Engineering

move a data item every 2.5 usec. And
you can interrupt the instruction to
take care of other business.

“The AmZ8000 has a
better development system.’

Our System 8/8 was designed
especially for the AmZ8000.

It comes with 64K bytes of RAM,

m - dual double-density

| floppy disks, an
optional cartridge disk
and piles of software.
It’s Multibus* compat-
ible. And it’s even got
an optional in-circuit
emulator that runs in
real time: 4MHz. No
wait states.

“The AmZ8000
is better for intelligent

CRT terminals.’



“The AmZ8000 has a
better macroassembler.’

The MACRO8000 has powerful
macro and conditional assembly
capabilities. And it generates relocat-
able output for either of the AmZ8000
CPUs.

For even more efficient program-
ming, we'll soon be offering C, a
powerful system implementation
language, as well as PASCAL.

“The AmZ8000 is better
because our peripherals

are better."

Advanced Micro Devices has a
whole family of peripherals to go with
the AmZ8000. For example, we've got

DMA channel controllers and interrupt
controllers and all kinds of high-speed,
high-drive bipolar support circuits.
We even have a powerful new linked-
list CRT controller on the way.

And there's more: The AmZ8000’s
general-register architecture and
efficient instruction set give you high
throughput for sophisticated displays.
The CPU directly addresses up to 8M
bytes of memory. And we are still the
only company that processes every
part to the rigorous requirements
of MIL-STD-883. For free.

If youre looking for a 16-bit CPU for
your intelligent CRT terminal, look
into the AmZ8000. It’s available
right now.

And it’s the best 16-bit family
for you.

"Multibus is o frademark of intel Com.

Advanced Micro Devices ¢

901 Thompson Place - Sunnyvale, CA 94086 - Telephone (408) 732-2400
Right, from the start.
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NOW...wideband analog
and digital fiberoptic

systems

LeCroy, utilizing its extensive experience in high-
speed electronics, has evolved a line of reliable, cost-
effective, wideband fiberoptic systems. The FIBER-

COM?® line excells in data communication, video
transmission, and analog signal applications.

FIBERCOM digital fiberoptic systems are
unique in providing response from DC to
>50 MBPS-NRZ. All direct-coupled cir-
cuitry yields system performance which
is independent of data statistics and
eliminates the possibility of lost or false
data due to coding-induced jitter or cir-
cuit calibration deadtime. Additionally,
time integrity is maintained to within
nanoseconds, allowing use for clocking
and other time-sensitive applications.
Electrical interface levels may be TTL,
ECL, RS-232C, RS-422, RS-423, MIL-STD-
1888, or CCITT V.24. Meticulous optical
interface design assures maximum
coupled power for long hauls or applica-
tions demanding very low-bit error rate.

FIBERCOM analog fiberoptic systems of-
fer signal bandwidths to 25 MHz for com-
patibility with a wide range of signal
sources including analog transducers,
frequency division multiplexers, as well
as baseboard or vestigial sideband video
generators. Typical systems transmit 1
voit peak-to-peak signals over 1,000 meter
distances with better than 50 dB signal-
to-noise ratio and 1% linearity. Heavily
shielded cases with integral AC or battery
power supplies simplify installation and
provide excellent isolation from EMI.

For further information on the FIBER-
COM line and our special system design
capability, please contact the LeCroy
Fiberoptic Systems Division, 1234

East Joppa Road, Towson, MD
21204; phone: (301) 296-7670.

—
DIGITAL SYSTEMS

MODEL DATA RATE INPUT/OUTPUT DISTANCE® SPECIAL FEATURES/APPLICATIONS
FDS-1 DC-1MBPS TTL, RS-232, To >100 m High performance, low-cost replace-
RS-423, MIL- ments for wire links between low-speed
STD-188 data terminal equipment/data com-
munication equipment. Can also serve in

general-purpose OEM data systems.

y y High-speed TTL links for computer-
FDS-2 DC-20MBPS m To 2km comgute_r and ct'Jmputer-m_emory l:ans-
FDS-3 DC-50MBPS T To >1km Lea’fa gg'lwg:)kl.e to fast data links and local
DipLink-2 DC-2MBPS TTUCMOS To >2 km Low-cost, long-distance link for generai-

purpose data transmission. Less than
$100 in large quantities.
FCA-1 1.544 MBPS Bipolar AMI To >2km Adapter set for TI, TIC, and T2 PCM chan-
3.152 MBPS @ 1009 nel banks to permit use of fiberoptics
6.312 MBPS Ralanced for critical applications with modest cost.
* At Bit Error Rate of 10~ 8 or less depending upon system optical power margin.
ANALOG SYSTEMS
SIN RATIO*
MODEL BANDWIDTH INPUT/OUTPUT @ DISTANCE SPECIAL FEATURES/APPLICATIONS
FAS-3 15 Hz to 1Vpp @S0 45dB; 100 m Low-cost, short-distance instrumenta-
10MHz or751Q tion. Available with ac or dc power supply
option.
FAS-4 15 HZ to 1Vpp @ S0 50 dB; 1000 m Long-distance instrumentation applica-
25 MHz or75 9 tions. Available with ac power supply
only.
FAS-6 15 Hz to 1Vpp @ S0 60dB; 25 m Transmitter operates from built-in,
25 MHz or751 rechargeable batteries. Small size and
EMI resistant (> 100 dB). Receiver is ac-
powered. Use over high voltage dif-
terences or for EM susceptibility testing.
FVS-1 15 Hz to 1.5v 55 dB; 1000 m Video system for baseband color or B &
6 MHz Composite W, Pilot AGC system, two-channel
Video @ 75 distribution amp in receiver and stand-

alone or modular rack packaging.

*Assumes cable loss of 8 dB/km—SNR may be higher or lower depending upon actual loss/km.

I-ecrcy Innovators in Instrumentation

FIBEROPTIC SYSTEMS DIVISION

1234 East Joppa Rd., Towson, MD 21204, (301) 296-7670. Offices in Spring Valley, N.Y.;
Geneva, Switzerland; Heidelberg & Hamburg, W. Germany; Orsay, France, Wheatley,

Oxford, England.

12 Circle 12 on reader service card

News update

@ On tap at TRW Inc.’s Microelec-
tronics Center are fully operational
bipolar chips with minimum line
widths of 1 micrometer. Researchers
at the Redondo Beach, Calif., facili-
ty have spent the last year or so
putting experimental test chips
through their paces, with encourag-
ing results.

“We now have sufficient charac-
terization data and processing ability
to manufacture full-size chips,” says
Barry Dunbridge, manager of the
center. The test chips [Electronics,
Aug. 2, 1979, p.52] held some
10,000 devices and were the first
reported bipolar very large-scale
integrated circuits with 1-um mini-
mum dimensions.

Parts. The first two products, con-
taining about 20,000 devices, *“‘are
very ambitious in their complexity
and will provide a new level of high
performance for digital signal-pro-
cessing functions,” says Dunbridge.
They have two immediate outlets: to
support TRW’s work on the Depart-
ment of Defense’s very high-speed
integrated circuits (VHSIC) program
and to appear in applications built
by the neighboring LSI Products
division.

Both chips will be completed with-
in several months, Dunbridge says,
in plenty of time to support the next
VHSIC round, a follow-on proposal
submission scheduled for December.
For this, the chips provide basic
building blocks for signal processing:
a multibit, multistage convolver and
an 8-bit analog-to-digital converter
whose speed of 75 million samples
per second bids to break the sound
barrier for this type of job.

Better. The TRW manager reports
that the new chips actually exceed
requirements of the first phase of
VHSIC. “They have a gate—clock-
frequency product better than the
specified 5% 10" gates-hertz called
out by the DOD,” he says.

Besides putting them into the ear-
ly VHSIC brassboard subsystems,
TRW expects the chips to become the
basis for a whole new generation of
products whose speed is ideally
suited for such other defense systems
as electronic warfare, radar, and
missile guidance. -Larry Waller
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Thumb a wheel G push a button G flick a lever D’

CHERRY’S

GOT YOUR NUMBER

Take your pick from this colorful crop of remarkably
versatile Cherry multi-position switches. All are light,
tough, rugged. All can be used for both low level switching
and encoding, yet consume no power. They read out their
settings at all times. They offer basic choices like legend
...lighted or non-lighted...dustproof models, too. In
either standard black or extra-cost color.

® Choice of code: Dozens of standards. Specials, too.
® Choice of actuation: Thumbwheel, Leverwheel or
button-indexed Pushwheel. ® Choice of mounting: Back

« .
e 3

S ——r—

of panel, front mount or snap-in. ® Choice of termination:
PC board with parallel rows of holes, F-pins, J-pins...
plus card-edge connectors. ® Choice of size: From burly
industrial size measuring 2.125" overall height right on
down in size thru standard, miniature and .945" high
subminiature...to sub-subminiature Pushwheels just
.591" high.

All these choices in these hot numbers from Cherry.
Just call... write...or TWX for complete catalog.

@HﬂEﬂ* mueti-positioy SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP. 36(08Sunset Avenue, Waukegan, IL 60085 « 312/689-7700 « TWX 910/235-1572

Our worldwide affiliates and phone S

Corp.. Cranston, RI, U.S.A.. 401 463 6000 » Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical

Cherry icond:
Products Ltd., Harpenden {Herts) England, (05827} 63100 » Cherco Brasit Industria E Comercio Ltda., Sao Paulo, Brazit, 011 246 4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 833 3511
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I

NON-CONTACT
SWITCHING!

OPTICALLY COUPLED
INTERRUPTER
MODULES

TRW Optron OFFERS
IMMEDIATE DELIVERY OF
NEW, LOW COST SERIES

TRW Optron's new, low cost optically
coupled interrupter module series
combines non-contact switching and
solid state reliability for applications
requiring sensing of position or motion
of an opaque object such as motion
limit, paper edge or shaft encoding.

The new OPB 813, OPB 814 and
OPB 815 consist of a gallium arsenide
infrared LED coupled with a silicon
phototransistor in an economical
molded plastic housing. With a LED
input of 20 mA, the OPB 813 and OPB
815 have typical unblocked current
outputs of 2.0 mA and 3.0 mA, respec-
tively. Typical output of the OPB 814 is
3.0 mA with a 10 mA input. The entire
series is available from stock.

Background illumination noise is
reduced by a built-in infrared transmit-
ting filter and dust cover in each device
type. The OPB 813 also is available
with a 0.010 inch aperture for high res-
olution applications.

New TRW Optron optically
coupled interrupter modules are inter-
changeable with similar products as
follows:

TRW Optron GE

OPB 813
OPB 813
OPB 814
OPB 814

H13A1
H13A2
H13B1
H13B2

Detailed technical information on
these and other TRW Optron standard
interrupter and reflective modules, as
well as versions for specific applica-
tions is available on request.

TRW orrroN

A DIVISION OF TRW INC.

1201 Tappan Circle
Carrollton, Texas 75006, us a
TWX-910-860-5958
214/242-6571
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People

For BNR’s Magelby, Canadian
decision means challenge

The past decade has been one of
growth for interconnection compa-
nies in the U. S.—growth triggered
by the Supreme Court’s 1969 Car-
terfone decision permitting non-Bell
attachments to phone lines. It also
created opportunities to sell private
branch exchanges (PBX) into the
market for firms such as Canada’s
Northern Telecom Ltd. Now Cana-
da has opened up its own intercon-
nection market and for Kay B. Mag-
elby, that means a challenge ahead.

Magelby is the newly appointed
president of BNR Inc. of Mountain
View, Calif., a research arm of
Northern Telecom and Bell Canada.
“That [Canadian decision] means
that BNR must develop interconnect
systems,” he says.

Keeping up with the explosion in
telephone interconnection and
phone-oriented office systems in the
1980s may be an ambitious enter-
prise, but it is consistent with Magel-
by’s nature. His projects have
included putting Hewlett-Packard
Co. into the computer business,
developing high-speed communica-
tions terminals for a fledgling Sycor
Inc., steering Cushman Electronics
into the digital microwave radio
field, and, now, guiding BNR’s
office-automation efforts.

Though it is true that no single
person can claim to have gotten HP
into computers, Magelby is generally
credited by his former colleagues
there as the one most responsible.
While working at HP Laboratories in
1963-64, Magelby interfaced instru-
ments with a computer, which lead
to the development of an instrument-
oriented computer. Since then, Mag-
elby has concentrated his efforts in
the communications field.

In addition to his June promotion
to president of BNR, late last month
Magelby was also given responsibili-
ty for the former Sycor laboratories
in Ann Arbor, Mich., and the former
Data 100 laboratories in Minneton-
ka, Minn.

Looking toward the office of the
future, Magelby sees introduction

market opening in Canada for BNR.

soon of such items as voice-data
switching PBXs, modem pools, and
keyboardless terminals. “Local net-
working, including voice/data
switching, will become an important
part of the office, and we think it
should be done in a way that avoids
the duplication of a building’s wiring
system,” Magelby asserts.

Moore of Cetec recalls
‘wild and woolly’ days

Involved in California’s electronics
industries since World War 11, Hugh
P. Moore, chairman of EI
Monte-based Cetec Corp., likes to
reminisce about the early days of
those industries’ dazzling growth out
West. “Wild and woolly, but in a
gentlemanly kind of way,” is the way
he describes them. And now that
Moore has turned over his chief
executive’s job at Cetec to president
Robert A. Nelson, he will have more
time to recall the good old days.

Moore, who will still serve as an
advisor to the company while retain-
ing 4.3% of its common stock, says
that whether the civilized nature of
the business, which demands a high-
er educational level than most oth-
ers, is a cause or effect of such
growth is not the point.

What is most importdnt is that
“it attracts a high type of person,
and when you surround yourself with
intelligent people there’s a better
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PDP11/23
ARRAY PROCESSOR SYSTEM

FIRSIBRW
PP "

First Computer Corporation, one of the world’s largest
System integrators, has married Digital Equipment Corpora-
tion’s advanced PDP-11/23 Computer Systems with the new
Floating Point System’s FPS-100 Arithmetic Processor. This
complete packaged Array Processor System provides the
power to tackle tough computational problems which were
previously the domain of the “Super Computers”.

The FPS-100 is capable of up to eight million floating point
operations per second with an effective throughput of up
to forty million operations per second.

The FP5-100 is based on the proven parallel pipeline
architecture of the FPS AP-120D. New enhancements such as
extensive Real-Time capabilities provide maximum com-
putational efficiency with a minimum host computer interac-
tion. The cost-performance of the New FIRSTAR System is
unbeatable in the universe.

™

**Trademark First Computer Corporation

With every FIRSTAR System you can select from an exten-
sive library of easy to use software consisting of an
Assembler, Debugger, Simulator, Utilities, Math Libraries,
Signal Processing Libraries, Image Processing Libraries,
and Host Executives. It's easy to start using your FIRSTAR
System quickly.

This new Real-Time Supervisor permits the execution of
multiple Real-Time tasks on a priority basis. SUPER-100 can
virtually place the FPS-100 in a stand-alone multi-tasking
mode for the processing of multiple streams of input data
with a minimum of host computer dependency.

Select the Digital Equipment Corporation Operating System
which best matches your application needs. FIRSTAR is
available with either the RT-11 Real-Time Executive or the
RSX-1 1M Resource-Sharing Executive. All Operating
Systems are fully supported by Digital.

FIRSTAR Systems are jointly instaled and maintained by
DEC's and FPS’s own Field Service Organizations. No third
party maintenance to worry about.

Registered trademark of Floating Point Systems Inc.

TWX NUMBER 910-651-1916

computer corporation

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

*Registered trademark of Digital Equipment Corporation AP-1
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These days, an American
made relay is like money
in the bank.

Think of the U.S. economy as a bank, one
with too many withdrawals and too few
deposits, and you've got a major cause for
inflation. Putting your money into American
made goods, like Wabash Relays, can help
bring inflation under control.

Wabash relays are 100% American made.
That says something special about our
quality and our fast, dependable

service and delivery. Wabash

offers over 6,000 reed relay

variations alone, at a price
competitive with those
manufactured outside the U.S.

For relays you can bank on, give
Wabash a call. Just tell 'em
Sam sent you.

Wabash Relay & Electronics ,y'
First and Webster Streets £
Wabash, Indiana 46992

(219) 563-2191 ""’”
R .
wabash *

The Reed Relay Specialists
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When Clear

Displays Count

You can count on Ferranti-Packard’s
electromagnetic 7-Segment displag module
to give you the electronic compatibility
you need plus the reliability and
visibility your customers demand.

Performance-proven for over 5
years, the simple design and
construction, backed by Ferranti-
Packard research and engineering,
Fives you the combination of re-
1ability, visibility and flexibility
that no other read-out component
can match.

When you design an electronic
read-out system, Ferranti-Packard display
modules will help you do it better. It’s clearly the display
module you should consider. See the difference for yourself,
write or call us and we’ll prove it.

Telex: 06-961437

Ferranti-Packard Electronics Ltd.

When clear displays count—  [F@&anT 6030 Ambler Drive, Mississauga
3 s |§ g Ontario, Canada L4W 2P1
Specify Ferranti-Packard. b Telephone: (416) 624-3020
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Looking ahead. Moore recalls old days
fondly, but looks torward to opportunities.

chance of success,” he says.

Moore, who founded Cetec (then
Computer Equipment Corp.) in the
early 1950s, himself tried to tap
these qualities in his company. “We
wanted it to be small enough so an
entrepreneur could get personal sat-
isfaction, but big enough to be sta-
ble,” he says.

With $65 million in sales last
year, the diversified firm (it handles
component distribution and broad-
cast equipment, among others) hits
this balance pretty squarely, Moore
feels. He is proud of keeping many
executives around for the long haul.

Well-known in the region because
he toiled mightily in early Wema
(now the American Electronics As-
sociation) and Wescon affairs,
Moore is proud of his connection to
one of the most glamorous electronic
products of the 1940s. “1 was pro-
duction manager at Bendix Corp.’s
North Hollywood plant that made
*Gibson Girls.’” (The Gibson Girl
was a hand-cranked radio transmit-
ter that downed pilots used to signal
for help.)

The low-keyed executive enjoys
looking back, but he would rather
talk about the future and “believes
opportunities are rife.” The fact is
underlined lately by eagerness to
invest in high-technology companies,
in contrast to most of the 1970s.
“There has never been as much ven-
ture capital available as there is
today, and one reason is the well-
publicized big winners.” a
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70ns
8K STATIC

MK4801A:
The first high-speed
BYTEWYDE static RAM.

MOSTEK.

BYTEWYDE* memories have al-
ways meant RAM, ROM/EPROM

The MK4801A also marks the
beginning of a new second phase
in BYTEWYDE memories. A
phase that already includes a
90ns 8K static and a 55ns version
coming later this year. Additional
upgrades in both speed and den-
sity will also be forthcoming
when our 2K x 8 and 4K x 8 static

compatibility, flexibility and T

upgradeability never be-
fore available. Now you
can also add speed to the
list. Because in addition
to the economical MK4118
8K static RAM, Mostek*
has an ultra-fast counter-
part as well: the MK4801A.
Incorporating the high
reliability of the MK4118
and the advanced tech-
nology of the Poly 5* pro-
cess, this 1K x 8 device
boasts a scant 70ns
access. That makes it the
fastest wide-word high
performance static RAM
available. Nothing else
even comes close.

*BYTEWYDE. MOSTEK® and Poly 5 are
trademarks ot Mostek Corporation

RAMSs become available.

That means you now have the
option to use and plan for truly
wide-word memories in high-
speed cache, buffer control store
and main memory designs.

The choice is yours. For slower
systems and a lower cost-per-
bit, the MK4118 is the proven
solution. Over 2 years of volume
production reliability are behind
it. But when speed is important,
specify our 8K MK4801A. It has
twice the density and twice the
word width of any fast 4K static

! you've been considering.

To find out more, con-
. tact: Mostek, 1215
West Crosby Road,
Carrollton, Texas
75006 (214) 323-6000.
In Europe, contact
Mostek Brussels
660.69.24.

¢ 1980 Mostek Corporation

der service card
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Consider the Options

Choose Intel’s 8741A: the only peripheral controller with
on-chip EPROM memory and unparalleled development support.

memory offers freedom and flexibility
to incorporate new features into

the controller. No cost sacrifices or
wasted time. Change your software
as many times as necessary during
development, or when new features
are added to the product.

When your programs have been
developed, just switch to our pin-
compatible ROM version of the UPI
controller, our 8041A .. . it’s the
economical solution for volume
production usage.

For almost any application where
a system peripheral device interfaces
to a microcomputer, Intel delivers the
flexible design solution: our 8741A.
It's the only UPI™ controller in the
industry to give you EPROM memory
and vital support that minimizes
design and debug time. It’s the proven
peripheral controller available now
... in your choice of ROM and
EPROM versions.

Easy-to-instruct slave processor
puts you in control.

If you demand more flexiblity from
your controller, our 8741A delivers.
The 8741A assures that everything
from keyboard control to complex
process control tasks within your
system design can now be efficiently
developed as separate projects. ..
simplifying your design and making
your project more manageable.

Because Intel’s 8741A controller is
a true slave processor, it acts under
control of the host processor. And it

A versatile controller with
an easy instruction set.

If you’re familiar with the instruc-
tion set for Intel’s industry standard
8048, you've already made the invest-
ment in learning the instructions
for our 8741A. The majority of the
8741A’s instructions are control
oriented, so you can easily program
your controller to handle a wide
range of [/O tasks.

The result? Our 8741A, a control-

opment system, you can locate

design flaws and software bugs in even
the most complex multiprocessor
designs.

Consider Intel’s ICE-41A emulator
and Multi-ICE software as your
direct diagnostic connection. With
Intel ICE™ modules, you can debug
the peripheral controller and an
entire system. . . all in real time. You
can also rely on Intel to deliver Multi-
ICE software. This unique tool lets
you have two ICE modules running in
parallel, plus macro and compound
command extensions to the ICE-41A
software that reduce testing time,
errors and inconsistencies.

The ICE-41A module lets you use
English-like commands and symbolic
debugging to monitor hardware and
software operation. It lets you modify
registers, memory locations and [/O
ports. With ICE-41A modules, Intel
delivers the only intelligent solution
for designing intelligent controllers.

Intel’s 8741A, the designer’s

never monopolizes the system
bus. By executing macro com-
mands from the host, our UPI
controller executes from
on-chip program memory...
operating in parallel with the
host CPU and freeing the host
CPU to do its job.

More than just an intelligent
controller, our 8741A contains
an 8-bit CPU, IK byte pro-
gram memory, 64 byte data
memory, clock, timer/counter
plus I/O ports. But the perfor-
mance features of Intel’s 8741A go way ler for peripheral devices that have
beyond that. no other “off-the-shelf” solution.

EPROM programmable
memory helps stamp out high
design costs.

In terms of both redesign and
testing, Intel’s 8741A with on-chip

No other development support
can serve you better.

Intel doesn’t just deliver a powerful
controller, we also give you powerful
debug tools. With our ICE-41A™
in-circuit-emulator, Multi-ICE™
software package and Intellec® devel-
Electronics/September 11, 1980
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choice.

If you want shorter design
cycles, cost reduction, reliability
and performance, you want
Intel’s 8741A. Proven in hundreds
of designs worldwide, it's the best
supported UPI controller you can
incorporate into your design. And
it’s available in quantity now.

For more information, contact
your local Intel sales office or
distributor. Or write Intel Corpo-
ration, 3065 Bowers Avenue,

Santa Clara, CA 95051.

intal delivers

solutions.

Europe: Intel International, Brussels, Belgium,

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

ENGINEERING AND DESIGN

This is where technology begins. Our engineering
department is known for its design ability. This is

evidenced by the more than 3800

custom connectors we have al- CONTACT FABRICATION
ready developed. Our ‘gold At GTE Products, we not only form
dot' welding process is our own miniature contacts from

another example of metal strip, ribbon and wire, ___
how we can achieve but we draw and plate these @
maximum - per- materials as well. We also make "
formance with our own dies, which means

minimal we can form even the most

cost. intricate shapes.

Complete in-house capability is GTE’s greatest strength. This total
control assures the highest degree of quality and performance while
reducing connector applied costs. And since we control every aspect of
the entire connector assembly, we’re able to perfect it from all angles.
That’s why we’re billed as “The Connector Perfector.” For a better

understanding of how this benefits you, send for our new brochure to GTE SYLVANIA

Products Corporation, P.O. Box 29, Titusville, PA 16354.



Technology.
GTE SQuE?

QUALITY ASSURANCE

Our total in-house capability gives
us sole responsibility for quality. And
we accept it. That's why we employ both
visual and electronic monitoring devices
through all phases of the manufacturing
PLASTIC MOLDING process . . . in an effort to assure you a per-

Having our own plastics molding facility feqt conneotor. : rrre - i

enables us to design and tool precision ™o o [
molds as well as produce the connector - [ < sonll W o7
body. Plastic technol- . g t S
ogy is vital to the , . 7 ‘
finished connector !
because the plastic
compound selected 4
must meet the en-
vironmental and physical
requirements of the
connector's

end use.

@ _ The Connector Perfector

Cop e at the Weecon Show Booth 1355 Circle 21 on reader service card



Announcing the HP 1000
Separate I /O processors let the

Our new HP 1000 L-Series is designed to
give you outstanding processing performance —
even in the most demanding applications.

The reason is our innovative distributed
intelligence architecture. Each I/0O interface has
its own processor—made with our exclusive SOS
LSI process —and its own direct memory channel.
Which means each interface can control and moni-
tor data transfers — without interrupting the
central processor.

So the CPU can concentrate on its main
job of computation.

And you get faster response, higher
throughput and superior system performance.

But what’s really surprising about the L-
Series is that you get all this performance at prices

that start as low as $1968 for our starter set:+ Or
$15,510 for a complete disc-based system:+

Nobody
makes processors
like we do.

The key to the HP-1000 L-Series’ impres-
sive new architecture is our own Silicon-On-Sap-
phire technology. SOS lets us make CPU and I/0
chips with extremely high circuit density, low
power consumption, high processing speeds and
high reliability — at a very low cost.

It’s this combination of high performance
and low cost that make the L-Series appropriate
for the whole range of OEM and industrial appli-




[-Series Computer.

E‘:PU concentrate on computation.

cations — including data management,
process control and instrumentation.

And to insure you can get the
exact configuration you need for your
specific application, the L-Series is avail-
able in a wide choice of board, box and
system packages.

The HP 1000 L-Series is a fully
compatible member of our high
performance HP 1000 family.
Which means you can
move up to a larger
computer—all the way
to our powerful F-Series —as your
application grows.

It also means you can use any HP 1000
computer—and its sophisti-
cated program development
tools—to design programs
for the L-Series.

The
[ ] og o [ ]
reliabilityis

builtin.

Like all HP compu-
ters, the HP 1000 L-Series is
designed to give you out-
standing reliability. Relia-
bility that’s significantly
enhanced by our SOS tech-

nology — processor boards
have fewer active parts, so

+Starter Set: CPU, 64KB
memory, one 1/O board.

++ Disc-Based System: HP's new
12MB Winchester disc drive
and 2621 display console.

(U.S. OEM prices in quantities
of 100)

From
$1968

fewer things can go wrong. In addition, the
L-Series has its own self-test programs and
diagnostics.

And, of course, the L-Series is backed by
our full range of support and documentation
services —including our worldwide service
network.

For more information or a hands-on
demonstration of our high performance, low cost
-Series, contact your nearest HP sales office
listed in the White Pages or write to: Roger
Ueltzen, Dept. 673, 11000 Wolfe Road, Cupertino,
CA 95014.

HEWLETT
PACKARD

(7

A9 9UPMCN

Circle 23 on reader service card



Editorial

The NSA has no lock on computer coding

Scientists and the military establishment in
peacetime are, more often than not, contestants
on opposing teams in a tug of war. After all,
the military is paid to prepare for and win
battles; it believes it can do this best if its
weapons are kept secret from any prospective
adversaries.

The scientist, on the other hand,
benefits from free exchange of information.
Cross-fertilization of ideas is the most efficient
and fastest way to solve scientific problems
and apply those solutions to technology.
Scientists like to think that they function
irrespective of borders or other political
hindrances.

That’s the background for the contretemps
involving the National Security Agency (the
military) on one side and the National Science
Foundation and those doing research on
advanced computer coding on the other. The
NSA has for some time been monitoring all
cryptography-related research proposals
submitted to the NSF. Now, in what is viewed
by some as an attempt to sweep the whole
field of computer cryptography under its
cloak of secrecy, the military agency seems
to be moving towards taking over and funding

24

any such research that in its judgment may
turn out to be crucial to national security.
And in such cases, it will withhold permission
to publish—anathema to the academic
community.

The tight-lipped folks at the NSA make
their opposite numbers at the Central
Intelligence Agency look like village gossips;
it is no surprise that they would attempt to
take over a field such as computer cryptography.
But where does that leave the banks, insurance
companies, and all the other commercial
enterprises in this country that need advanced
coding to keep their computers safe from
penetration by outsiders? It is difficult to see
how the records of, say, the Prudential
Insurance Co. involve U. S. security. However,
it is not difficult to see what could happen
to such records with the NSA jealously hoarding
the potential cryptographic safeguards for
them. So-called computer crime grows as
the applications of computers proliferate.
For any agency, particularly one as routinely
secretive as the NSA, to control research into
computer cryptography would seem to be
contrary to the best interests of the people
charged with performing that research.
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Fluke Portable Test Instruments
“Engineering designed
this new counter with all the features
our production people asked for.”

You'd expect our production favorites on lines everywhere. built-in switchable filter and a X1
management to be biased in favor “This new Universal Counter to X100 continuously adjustable
of our new 7250A Universal is just what we asked for. A attenuator eliminate unwanted
Counter/Timer. But when we bench-top basic function 80-MHz triggering. The input amplifiers
challenged them, they told us why instrument with the measurement feature the accuracy and reliability
Fluke Counters are becoming modes our people use most. A that only Fluke-designed thick-film

hybrid circuits can provide. And
Fluke’s commitment to quality
insures maximum uptime at a
price that’s right for the line —
only $699 U.S”

Built for

system automation.

“We're installing new
automated test procedures. And
the 7250A Universal Counter
fits right in. By adding the
1120A Translator and the
7250A’s talk-only interface
option, we can build an
inexpensive IEEE-488 system.
The 7250A also uses the unique
Fluke Portable Test Instrument
(PTI) design for latching our
instruments together in a neat,
uncluttered package”
Convincing evidence.

Our production managers
are sold on our new 7250A. How
about you? For more
information call toll free
800-426-0361; use the coupon
below or contact your Fluke
sales office or representative.

FLURE]

IN THE U.S. AND NON-
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
P.O. Box 43210 MS # 2B P.O. Box 5063,
Mountlake Terrace, WA 98043 5004 EB Tilburg,

(206) 774-2481 The Netherlan

Telex: 152662 (013) 673 973 Tix: 52237

[ Please send 7250A specifications.

[0 Please send information on Fluke’s
125-MHz 7260A and 7261 A Counters.

[ Please send IEEE-488 Translator info.

[ Please have a salesman call.

Name

Title Mail Stop
Company

Address

y City State Zip
Telephone ( ) Ext.
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MAGSTRIPE

Readers and
Reader/Encoder§¢ p

e
/,4 \
e

y Model 40 Reader
7.75" x 1.64” x1.37" H

Model 44 Reader/Encoder
7.75” x1.64” x1.37" H

Field proven, economical means for
reading and encoding magnetic stripe
cards, badges and passbooks.

Our Magstripe™ product line of Readers,
Encoders and Reader/Encoders features:

* Reading and encoding to ANSI X 4.16-
1976; tracks 1, 2 and 3.

Non-standard densities, including
IBM's 127.5 BPI.

* LSI circuitry.
Spatial decoding*; card velocity range
5-60 IPS; insensitive to acceleration,
low amplitude and jitter.
Rugged construction; permits outdoor
installation; virtually maintenance free.

Unique Magstripe™ Heads"*,
independently suspended and gimbal-
mounted. Minimum head and card wear.
Highest reliability with warped and
contaminated cards.

Proven, world-wide performance ina
variety of applications including:
* Airline ticketing terminals

* Bank terminals

* Building access systems

* Bulk fuel dispensing terminals
e Data input for CRT terminals

¢ POS terminals

* Computer access devices

¢ |dentification and badges

* Self-service gas stations

* Fare collection systems

* Time and attendance terminals
¢ Plant communication systems

MAGSTRIPE™ SYSTEMS —

Readers and Reader/Encoders
Available with RS-232C Interface

* DTE or DCE connection under EIA
RS-232C and RS-449 standards;
ASCII characters.

* Provide all control functions and
ANSI formatting for Magstripe™ units.

* Baud rates to 2400; strap change to
current loop.

* Available PCB only, or in enclosure
with power supply.

*Patented

@

For more information,
contact:

American
Magnetics
Corporation

2424 Carson St., Torrance, Calif. 90501
(213) 775-8651, TWX 910-349-6956
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Meetings

Convergence 80—30th International
Congress on Transportation Elec-
tronics and Vehicular Technology
Society Conference, 1IEEE and Socie-
ty of Automotive Engineers, Hyatt
Regency Hotel, Dearborn, Mich.,
Sept. 15-17.

Essderc 80—1980 European Solid
State Device Research Conference,
Institute of Physics (47 Belgrave
Sq., London SW1X 80X, England),
University of York, York, England,
Sept. 15-18.

Sixth European Conference on Opti-
cal Communication, Institution of
Electrical Engineers (1 Savoy Pl.,
London WC2R 0BL, England), Uni-
versity of York, York, England,
Sept. 15-19.

Euromicro 80, Institution of Electri-
cal Engineers (L.R. Thompson,
Hawker Siddeley Dynamics, Manor
Road, Hatfield, Herts. AL10 9LP,
England), Imperial College, London,
Sept. 16-18.

Foc 80— Fiber Optics and Communi-
cations, Information Gatekeepers
Inc. (167 Corey Road, Suite 111,
Brookline, Mass. 02146), Hyatt Re-
gency Hotel, San Francisco, Calif.,
Sept. 16-18.

Wescon/80, IEEE, Anaheim Conven-
tion Center and Disneyland Hotel,
Anaheim, Calif., Sept. 16-18.

Eusipco— European Signal Process-
ing Conference, 1EEE et al., Swiss
Federal Institute of Technology,
Lausanne, Switzerland, Sept. 16-19.

ACM Symposium on Small Systems,
Association for Computing Machin-
ery (Liza Loop, 3781 Starrking Cir-
cle, Palo Alto, Calif. 94306), Hyatt
Rickey’s, Palo Alto, Sept. 17-19.

30th Sicob—Salon International de
I'Informatique, de la Communication,
et de I’'Organisation de Bureau (6 Pl.
de Valois, 75001 Paris, France),
Init — Paris La Défense, Sept. 17-26.

30th Annual Broadcast Symposium,
IEEE, Washington Hotel, Washing-

ton, D. C., Sept. 18-19.

Eighth 1BC—Invernational Broad-
casting Convention, Electronic Engi-
neering Association et al. (1 Savoy
Pl., London WC2R OBL, England),
Metropole Conference Center,
Brighton, England, Sept. 20-24.

Sixth European Solid State Circuits
Conference, Eurel et al. (G. Grun-
berg, Thomson-CSF, B.P.5., 92403
Courbevoie, France), University of
Grenoble, Grenoble, France, Sept.
22-25.

Semicon/East 80, Semiconductor
Equipment and Materials Institute
(625 Ellis St., Suite 212, Mountain
View, Calif. 94043), John B. Hynes
Auditorium, Boston, Sept. 23-25.

1980 European Conference on Opti-
cal Systems and Applications, 1EEE et
al. (D.J. Kroon, Philips Research
Labs, 5664 An Geldrop, The Neth-
erlands), Jaarbeurs, Utrecht, The
Netherlands, Sept. 23-25.

Compcon 80 Fall, 1IEEE Computer
Society, Capital Hilton Hotel,
Washington, D. C., Sept. 23-25.

1980 International Conference—Se-
curity Through Science and Engi-
neering, West Berlin Technical Uni-
versity et al. (Sue McWain, Confer-
ence Coordinator, College of Engi-
neering, University of Kentucky,
Lexington, Ky. 40506), West Berlin
Technical University, West Berlin,
West Germany, Sept. 23-26.

Society for Computer Medicine 10th
Annual Conference, SCM (1901 N.
Fort Myer Dr., Suite 602, Arlington,
Va. 22209), San Diego Hilton, San
Diego, Calif., Sept. 24-27.

Fourth International Conference on
Magnetic Bubbles, Magnetics Socie-
ty of Japan (Hiroshi Kobayashi,
School of Science and Engineering,
Waseda University, Tokyo), Garus-
muin University, Tokyo, Japan,
Sept. 24-27.

Eascon 80, Electronics and Aero-
space System Conference, IEEE,
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Management Information Display

Ultrasonic heart sector scan

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, ©).

*U.S. Pat. No. 4121283

%

Model SD! High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI’s high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Model SD! plugs into Z-2H 11-megabyte

hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco
I n ¢c or p o r a t e d

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

Tomorrow's computers today
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WIRE STRIPPERS

A versatile, compact 3 station

stripper. This EXCLUSIVE 3 in SR ——
1 SWING BLADE modeéeasily

strips miniature coax, RG and

shielded cable as well as hook @ E’ @
up wires. Can handle con-
structions up to an O.D. of
.265" (6.7mm). FREE catalog
