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STANDARD TESTERS FOR FIBER OPTICS AWAIT MARKET SURGE/91
Large-scale integration lightens the rf design load/ 148
-Fiber-optic receivers start to integrate/ 155
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SHRINKING A MAINFRAME GPU INTO SILIGON




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-

temn 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
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).

Dolt
T

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
c 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

Circle 900 on reader service card

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™. TR 1000, 1
Designator
Source Type
Frequancy |

Amplitude
“3437A" 1 100, ] Adl)

| T

Expected Amplitude
Number of Readings.

Deley
Retum Variable

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.

[ 7203

HP Circuit Testers —
The Right Decision

(
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SURPRISE!

HP's New Display
is a Big Yellow Show Of1.

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 E W LE T T
Pioneer Standard, Schweber, Wilshire or the Wyle Distribution p pAC KA n D

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

01011 *Suggested U. S. Domestic Price Only.
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"HI-REL MIXERS Wlth a

3-year guarantee;
€295 SRA-1

from {500 oy

Five years ago, Mini- Cirquits
offered a two-year guarantee for
its industry-standard SRA-1
hermetically sealed ,- !
Double-Balanced Mixer. . . noW .
used v@oﬂdwude for a variety of ‘f y--
military and industrial applications. . o

The two-year guarantee was made pos 33 }he use
of an accelerated-life screening test for di
generally reserved only for space apphcatnons"

The HTRB=screened Schottky diodes' éiré subjected to "

a one-volt negative bias at 150°C {0168 hours,
a stress-designed to accelerate ageing and fofce

time-related failures— thus screening gut potenilally
unreliable diodes. - 0

Mini-Circbits is proud 10 offer a three-year guarantee
for the SRA-1 achieved by further stressing and testing
the assembled unit. Each completed SRA-1 éxpeﬁences

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

2. Thermal shock.

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

And the three-year guarantée SRA-1 is still only $8.95!
Of course, the additional testing adds to our cost,

*but our continuing commitmenttis to offer performance
and reliability unmatched for otff-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 low price goes hand in
hand with unmatched quality.

.
~ﬂ
»

World's largest manufacturer of Double-Balanced Muers

M

SRA-1
Model

Freq range (MHz)

W Conversion loss (dB)

1-250 MHz.
0.5-500 MHz

Isolation (dB)
0.5-5 MHz.

L
5.-250 MHz........ 5

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

ini-Circuits

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

139 Technical Articles

39

65

91

COMPUTERS
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The System/370 processor chip: a triumph of automated design, 139

Implementing the architecture, 140

Wiring the chip, 144

Shortening long path delays, 146

COMPONENTS

Adding to PLL chips’ functions speeds rf synthesizer design, 148

COMMUNICATIONS

Integration is on the way for fiber-optic receivers, 155

COMPONENTS

High linearity and video speed come together in a-d converters, 167

MICROSYSTEMS

Single-chip computer aims at multiprocessing, 172

DESIGNER'S CASEBOOK: 162
ENGINEER'S NOTEBOOK: 176

Electronics Review

MEMORIES: ROM cells hold 2 data bits each, 39

MICROSYSTEMS: Mini makers face another challenge
from a chip maker, 39

SOLID STATE: Superconductivity reported at room
temperature, 41

COMMUNICATIONS: IC makers ready codec-filter
combinations, 41

COMPUTERS: Already there is competition for the
newest IBM 4341, 42

PACKAGING: Elastomers cushion prototype reworks, 44

PRODUCTION: Laser-based system inspects printed-
circuit boards, 44

BUSINESS SYSTEMS: Fujitsu quietly tests U. S. office-
computer waters at Wescon, 46

SHOWS: Wescon encore set at Anaheim, 46

NEWS BRIEFS: 48

Electronics International

JAPAN: The power is with a 16-bit silicon-on-sapphire
microprocessor, 75

FRANCE: Gallium arsenide to yield 5-GHz divider, 76

GREAT BRITAIN: Adaptive echo canceler helps modem
run at 9,600 b/s on noisy phone lines, 78

AROUND THE WORLD: 80

WEST GERMANY: Siemens aiming to sell more ICs
abroad, 82

Probing the News
TEST EQUIPMENT: Instrument makers see market in
fiber optics, 91
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MILITARY: Military purchases to slow, 95
COMPONENTS: European components outlook dim, 100
MILITARY: NATO dollars are flowing, 104

189 New Products

IN THE SPOTLIGHT: Storage oscilloscope samples at
50 megahertz, 189

Microcomputer has 32-K ROM on chip, 194

16-K MOS ROM accesses in 80 ns, 202

MICROCOMPUTERS & SYSTEMS: C-MOS version of
8048 draws 10 mA at 6 MHz, 206

SEMICONDUCTORS: Small PROMs access in 45 ns, 217

DATA ACQUISITION: Hybrid 18-bit d-a converter
contains reference, 228

MATERIALS: Semiconductor-processing chemicals
become 1,000 times purer, 240

Departments
Highlights, 4
Publisher’s letter, 6
Readers’ comments, 8
News update, 12

Electronics newsletter, 33
Washington newsletter, 57
Washington commentary, 58
International newsletter, 65

People, 14 Engineer’s newsletter, 180
Editorial, 24 Products newsletter, 249
Meetings, 26 Career outlook, 258
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Employment opportunities, 262
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Highlights

Computer-aided design reduces mainframe CPU to a chip, 139

Realizing very large-scale integration is no sure thing. To find out if its
automatic gate-placement and -wiring system is up to the task, 1BM went
about fitting the central processing unit of the System/370 mainframe
computer on a single chip. Three articles reveal, respectively, how the
architecture was implemented (p. 140), how the gates and wiring were
placed (p. 144), and how long path delays were shortened (p. 146).

The cover design is by Art Director Fred Sklenar, the photographs by
courtesy of 1BM Corp.

Market for fiber-optic measurement instruments is aborning, 91

With agreement on how to characterize fiber-optic links drawing near,
instruments to specify the link’s components—fibers, sources (transmitters),
and detectors (receivers)—will soon be forthcoming. One indication that
fiber-optic measurement is a field whose time is approaching is the Sympo-
sium on Optical Fiber Measurements. The first meeting devoted to the topic,
it is being organized by the National Bureau of Standards in cooperation
with the Optical Society of America and the Institute of Electrical and
Electronics Engineers.

Enlarging PLL chips’ functions eases synthesizer design, 148

By putting more phase-locked-loop control functions on chip, a comple-
mentary-MOS family offers designers noteworthy performance while cutting
power consumption, cost, and space, as well as design time. The chips each
contain one or two programmable divide-by-N counters; for those with two,
dual-modulus prescaling can be used.

Integrated fiber-optic receivers, too, are in the offing, 155

Fiber-optic communications has emerged as a major technology, but slower
to develop have been the monolithic optical receivers needed to make
fiber-optic systems a commercial reality on a large scale. A few hybrid
products are available, much work is being done around the world, and
within five years many receiver components will be made in chip form. This
special report looks at what is out and what is coming.

One-chip computer enlists as multiprocessor, 172

Ready to take on multiprocessing assignments is a series of 8-bit single-chip
computers that include the control logic required to resolve the inherent
problem of bus contention. What’s more, special 16-bit instructions suit the
parts for word-processing chores as well.

And in the next issue . . .

Electronics® annual technology update . . . the 1980 achievement award.
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WHEREVER THE FRONT...
THE EMERSON NAME
IS ON THE LINE.

It's been that way since 1940.
That's the reason we build a variety
of defense and industrial systems
of frontline quality...of frontline
reliability, including:

d

i

Ship and aircraft gun mounts
Aircraft radar

Anechoic chambers
Communications systems
Anti-intrusion detection systems
Antenna feed systems
Electronic warfare systems
Anti-submarine warfare systems
Automatic test equipment

Air defense systems

Anti-tank weapons systems

Lr2agn2ilelcy ELECTRONICS & SPACE FOURDEE

- Government & Defense Group
Emerson Electric Co.

8100 W. Florissant Ave s
please contact: =3 St. Louis. Missouri 63136 For career opportunities,

Floyd C. Raynard - (314) 553-2000 TELEX 44-869 please call:
V.P. Marketing IZMIZRSON (800) 325-0783
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Wide Band, Precision
CURRENT MONITOR
TRANSFORMER

With a Pearson current monitor and an
oscilloscope, you can measure pulse or
ac currents from milliamperes to kilo-
amperes, in any conductor or beam of
charged particles, at any voltage level up
to a million volts, at frequencies up to
35 MHz or down to 1Hz.

The monitor is physically isolated from
the circuit. It is a current transformer
capable of highly precise measurement
of pulse amplitude and waveshape. The
one shown above, for example, offers
pulse-amplitude accuracy of + 1%, -0%
(typical of all Pearson current monitors),
10 nanosecond rise time, and droop of
only 0.5% per millisecond. Three db
bandwidth is THz to 35 MHz.

Whether you wish to measure current
tn a conductor, an electron device or a
particle accelerator, it is likely that one
of our off-the-shelf models (ranging from
%' to 10%" 1D) will do the job. Contact
usand we will send you engineering data.

PEARSON
ELECTRONICS, INC.

4007 TRANSPORT ST. / PALO ALTO, CA 94303
TELEPHONE (415) 494-6444 / TELEX 1N 412
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Publisher’s letter

How far can computer-aided de-

sign, testing, and wiring proce-
dures for gate arrays be pushed? Is it
possible to put the 5,000-plus cir-
cuits of an IBM System/370 data
flow on a chip? In 1978 an engineer-
ing team organized informally at
International Business Machine
Corp.’s Data Systems division in
East Fishkill, N. Y., set out on an
experiment to answer those ques-
tions.

Fascinated by the challenge, the
group, representing diverse back-
grounds and talents, pushed gate
array design to new levels of density
and complexity. It took just nine
months to encode the 370 processor’s
logic design, automatically place and
wire the logic gates, and generate
verified test patterns.

A description of this project
appears in the three-article cover
series from IBM starting on page
139. The experiment more or less
coalesced around author Claud Dav-
is, senior engineering manager for
advanced systems at East Fishkill.

As the systems expert on the team,
56-year-old Davis brought some 31
years’ experience in design work on
some of IBM’s large computers,
including the System/360. In a
sense, he personifies the progress of
computational power from large ma-
chines filling a room to a slice of
silicon. Thinking back, Davis ob-
serves, “It’s strange to realize that
we can build on one chip more com-
puting power than any machine we
could make in the mid-’50s.”

Equally challenged by the audaci-
ty of the project was Allan Dansky,
advisory engineer in advanced appli-
cations. At 42, Dansky remembers
designing chips with five circuits for
the 370/145. “We've increased bipo-
lar circuit capacity a thousandfold in
13 years,” he notes. “Without com-
puter-aided design, it could not have
been done.”

To Michael Feuer (pronounced
“foyer”), who was responsible for
the automatic placement and wiring,
the project proved that the gate
array has a vital place in very large-
scale integration. Thirty-cight-year-
old Feuer, senior engineering man-
ager for VLSI physical design, points
out that there is still a great deal

more potential in the gate array.

Everyone on the project was
impressed by the team work and
dedication involved. In part it was
the fact that the IBM 370 was the
benchmark.

“No question about it, we were
self-motivated. It was something
special,” Feuer recalls.

or fiber-optic communications to

spread its hair-thin web over the
world, it will become necessary to
integrate the components in the sys-
tems. Of the major parts that make
up a fiber-optic system, the receiver
is a natural for integration.

But there are real problems to
overcome. With this thought in
mind, communications editor Har-
vey Hindin prepared the special
report on fiber-optic receivers
(p. 155).

Basically, the way to make p-i-n
diodes for these systems is incompat-
ible with silicon technology as we
know it today, Harvey points out.
Moreover, the avalanche photodiode,
an alternative, is even harder to inte-
grate and requires several hundred
volts to operate. “Nevertheless,” he
observes, “all concerned agree that
present hybrid receivers will be
replaced by ones with much greater
degrees of integration over the next
few years.”

This trend underscores the pro-
gress of fiber-optic communications
from interesting concept to trial
applications to operating systems.
Development has been especially
animated in Western Europe and
Japan, so that the information from
our overseas bureaus was particular-
ly important for this report.

Considering the interest in inte-
grating receivers, Harvey was sur-
prised to note that, with a few excep-
tions, the large semiconductor
houses are not addressing this mar-
ket. That situation will probably
change as the dollar’s value begins to
grow, he predicts.

7 A

Electronics /October 9, 1980



Angle

accuracy
to.02 degrees

Our Model 6500 digital phasemeter measures typically
to .02° accuracy. The broad bandwidth extending

from 3 Hz to 56 MHz coupled with the wide voitage

range from 10 mV to 120 V makes it ideal for numer-
ous applications. Here's a 0-360 ° continuous non-
ambiguous display with resolution to .01 °. This unit
requires no ‘‘extras’ andis priced for only $2400.
Going through a phase? Contact The WAVEMAKERS? at
(617) 5680-1660, or any of the offices listed.

VAV AVAVAVAVATA

W
1B

MROHN - HITE PHASE METER
i
] ORPORATION MODEL 6500 0112 112 2
11 2 10120 e L 0112 k12 10-120
RMS VOLTS RANGE WAVEFORM

RMS$ VOLTS RANGE

@ SET o 360
RANGE SET Q

) : I
DEGREES F i EAD  HOLD POWER CAUBRATE |
INPUT

WLl cpoHN-HITE

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

AL, Huntsville (205)534-9771; AZ, Phoenix (602)279-1531; CA, Inglewood (213)674-6850, San Jose (408)292-3220; CO, Denver (303)773:1218; CT, Canton Center (203)693-0719; FL,
Orlando (305)859-7450, Sunrise (305)742-2115; GA, Atlanta (404)455-1206; HI, Honolulu (808)941-1574; IL, Chicago (312)283-0713; IN, Carmel (317)844-0114; KS, Overland Park
(913)849-6996; LA, Gretna (504)367-3975; MD, Towson (301)321-1411; MA, Chelmstord (617)256-9061; MI, Detrolt (313)961-3042;, MN, Minneapolis (612)835-4818; MO, St. Louis
(314)569-1406; 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)437-6666; NC, Burlington (919)227-3639; OH, Chesterland (216)729-2222, Dayton (513)204-2476; OK, Jenks (918)299-2636; 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)725-1931, Toronto, Ontario (416)625-0600, Calgary, Alberta

(403)276-7567. .
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Stretch your JEEE-488

Bus to 300 Meters...
28 Instruments.

EEE-+ag

National Instrument’s new
high speed GPIB-1({) bus ex-
tender system adds flexi-
bility to your
IEEE-488 in-
strumentation
bus. Increcases
the distance be-
tween instru-
ments up to 300
meters and

ments can be located at multi-
ple stations throughout your
tacility.

The system
consists of two
GPIB-100 units
and an intercon-
necting cable.
Fourteen GPIB-
compatible in-
struments can

raises the capac-

ity of the bus from 15 to 28 in-
struments. You can now imple-
ment test and measurement
systems with cither single or
multiple controllers in a distant
location at the rate of 250
kbytes per second at 150 me-
ters. And when the cxtenders
are connected in series. instru-

be connected to
cach unit. The system supports
all GPIB functions. The sys-
tem front panel has indicator
lamps so you can sce the status
of the bus at a glance.

For more information on the
GPIB-100 system, and the
complete line of National's
GPIB accessories call or write:

’\’ﬂﬁ‘é‘%k%'#‘ém

8900 Shoal Creek Blvd. Building A-117 Austin, Texas 78758 « (512) 454-3526
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Readers’ comments

Not this engineer

To the Editor: I write in respose to
Andrew Grove’s “Finding tomor-
row’s engineers today” [Aug. 14,
p. 32].

I do not intend to proselytize for
the engineering profession for these
reasons:

(1) Predictions of demand are
notoriously unreliable. In July 1962,
the Engineering Manpower Com-
mission stated that the supply of
engineering graduates for each of
the next 10 years would be at least
11,000 short of the most conserva-
tive estimates of need. In February
1971, an estimated 10,000 engineers,
scientists, and supporting profession-
al workers were out of work in Mas-
sachusetts alone! Senator Brooke
even announced a plan to retrain
2,000 engineers and scientists for
work in urban programs.

(2) For better or worse, a person’s
place in this society depends as much
on power as on ability. Electrical
engineers have no power. We have
virtually no unions and our *“profes-
sional organization™ is controlled by
the industries that employ us. Conse-
quently, engineering labor is a com-
modity. Although demand is now
high, the equilibrium total income
for an engineer (as for anyone whose
labor is a commodity) is equal to the
subsistence income plus the cost of
his or her education.

George Caplan
Newton, Mass.

Corrections

In “‘Transformerless inverter cuts pho-
tovoltaic system losses” (Aug. 14),
total harmonic content should be
slightly over 11%, instead of slightly
over 5% as given on page 124. On
page 126 the 256-bit read-only memo-
ry in the figure should have a 5-bit, not
an 8-bit, address line.

The price for the initial offering in
Tektronix 8500 series (Sept. 25, p. 33)
should be under $15,000.

Some numbers were jumbled in “In-
tel and NEC heat up the race in 64-K
RAMs” (Sept. 25, p. 39). Intel Corp.’s
64-K RAM is the 2164, not the 4164.
Mostek Corp's device is the MK4164,
rather than the 4146.
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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,

® running processes in foreground and
background,

* 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,

* pipes and muitiplexed channels for
interprocess communication,

s 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 plusrun-time support routines;
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.

The realm of language supportis 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,

e FORTRAN portable compiler support-
ing the full ANS Fortran 77
standard.

portable implementation of
the complete ISO standard
Pascal

¢ PASCAL

e XYBASIC™ astate of the art Basiccom-
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 permii the intermixture of
these languages in a single program.

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
Z8000, 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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DON'T LET DRIVING
YOUR MEMORY
DRIVE YOU CRALY.




You're trying to drive a large, high-
performance memory array using 16K or 64K
RAMs. And it’s driving you nuts.

What with the undershoot, the skew prob-
lems, the large number of packages, the boss
expecting a faster system than last year's—
what’s a designer to do?

Introducing the Am2964B:
The Simple Solution.

Now Advanced Micro Devices has a bipolar
dynamic memory controller for use with 16K
and 64K RAMs. It’s easy to use. It’s flexible.
And it takes care of all your RAS, CAS and
address problems on one chip.

The Am2964B replaces about a dozen
high-speed, high-power Schottky parts. And it
not only does the job faster, it uses less power.

But what about the interface to the RAM?
We thought youd never ask.

Meet our Am2965/66
RAM drivers.

The faster you drive your memory, the
faster your system. And that’s where our new
Am2965/66 come in. Together with our
Am2964B, they achieve maximum perfor-
mance and completely eliminate undershoot

The speed is specified up to 500 pf. Min’s
and max’s, too.

And if you need to upgrade your system,
no problem. Our new RAM drivers have the
same pin-outs as the S240 and 244, so it’s
easy to convert your existing system.

The Am2964B and Am2965/66 are the
newest members of AMD’s dynamic memory
support family — the family that makes
implementing dynamic RAM systems easier,
cheaper, simpler, faster. Like all our parts,
they're MIL-STD-883 for free, the highest
quality parts you can buy.

Don't let driving your memory drive you
up a wall. Send for all the facts on AMD’s
Dynamic Memory Support Family.

Bipolar LSI:
The Simple Solution.

-

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, from the start.
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The Pascal
Software Tool

OMSI PASCAL V1.2™

The value of Pascal in computer software design
is becoming widely recognized. And our new
V1.2 version contains significant enhancements
in ease of operation and reliability. Consider the
V1.2 Symbolic Debugger.

Pascal debugging should be performed in Pas-
cal, not with assembler listings and memory
maps. Our Debugger knows your data names
and structures. Values are accepted and dis-
played in Pascal notation, including scalars, sets,
arrays, records, and pointers.

Complete interactive control displays your
original source lines, including embedded com-
ments. Breakpoints give statement numbers and
procedure names, rather than octal addresses.
The Debugger can show the program execution
history, including all stacked procedure calls.
Should fatal errors occur, they are intercepted by
the Debugger instead of ending your testing.

For more information on our approach, ask for
the complete OMSI Pascal V1.2 Product Descrip-

Oregon
Software

2340 S.W. Canyon Road * Portland, Oregon 97201
(503) 226-7760 * TWX 010-464-4779

INTERNATIONAL DISTRIBUTORS

Japan: Tokyo
Rikei Corporation 03-345-1411

Australia: Sydney

Network Computer Services 211-2322
Canada: Vancouver

Valley Software (604) 291-0651

England: London
Real Time Products 01-588-0667

W. Germany: Aachen
AC Copy 241/50-60-96

W. Germany: Munich
PCS 089/68-10-21
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Guide

Yes, pl send me copies—ofi;ﬁ)AEBG. -

[ [ 1’'ve enclosed $30 per copy delivered in USA or
Canada. Address: EBG, 1221 Avenue of the Americas,
New York, N.Y. 10020.

The only book of its kind in the | O 1've enciosed $52 for air delivery elsewhere.
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you're not in the market.

Address: EBG, Shoppenhangers Road, Maidenhead,
Berkshire S16, 2Q1 England.

I
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Toinsure promptdelivery | company
enclose your check with | steet
this coupon. |
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| State Zip Country

News update

B The MIT microchannel spatial
light modulator will start moving
towards commercialization with the
signing of a licensing agreement
between the Massachusetts Institute
of Technology and Japan-based
Hamamatsu Corp. in the next few
months. Hamamatsu, which has
built four MSLM units for develop-
ment work at MIT, plans to approach
manufacturers of scientific instru-
mentation with evaluation samples
in about two years, says J. Ralph
Eno, executive vice president of
U. S. operations in Middlesex, N. J.

“Like the laser in its infancy, the
MSLM is an answer looking for the
right questions,” says Eno. MIT
researchers in Cambridge, Mass.,
developed the unit to speed data flow
into and out of optical computers
[Electronics, June 7, 1979, p. 41], but
now foresee a number of other uses.

The MSLM is a kind of phase mod-
ulator, converting incoming images
into coherent light images. Incoming
light strikes a photocathode, which
gives up electrons. Amplified by a
microchannel plate and accelerated
by an accelerator planar grid, the
electrons charge an electro-optic
plate, changing its refractive index.
When a coherent laser beam illumi-
nates the plate, these refractive
changes induce phase changes in the
laser’s wave front, creating a visible
readout of the original image.

Smart sensor. Its real-time, im-
age-processing abilities suggest
smart-sensor applications, says team
leader Cardinal Warde, assistant
professor of electrical engineering
and computer science. It may also
make possible reception in low visi-
bility in wireless optical communica-
tions systems, he adds.

The MIT team has made the MSLM
perform a variety of sophisticated
image-processing functions, says
Warde. These include contrast re-
versal and digitization of images.

Improved materials and design
will increase the MSLM’s processing
speed—currently 20 hertz for full
modulation—and will push its spec-
tral sensitivity further into the near-
infrared, Warde believes. He reports
image-storage times of up to two
months. -Linda Lowe
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The fastest fingers can’t outrun
herry’s new solid state keyboard

Word processing...phototypesetting . ..key-to-disc...no tronic hysteresis circuit eliminates “teasing’’ Reliable con
application exceeds the capability of this Cherry keyboard. tactless design gives long, trouble-free service life.
Scan time externally adjustable to as little as 1.1 milli- Custom designs for your specific application, do-it-your-
seconds accumulated total (entire keyboard). Burst rate self options and user assignable keys on standard models
speed is 1000 characters per second. add surprising versatility at affordable price.

Put solid state reliability to work in your data entry
operation.

Call or write Cherry today for your free copy of our 36

No chance for false signals. A unique noise immunity page keyboard catalog and the "How To™ book of detailed
circuit tests continuously for valid key depressions. Elec- application data.
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CHERRY 3" sounstars KEYBOARDS

®

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL. 60085 ® 312/689-7612 ¢ TWX: 910/235-1572

Our worldwide atfiliates and phone numbers: Cherry Semiconductor Corp., Cranston, RI, U.S.A., 401/463-6000 = Cherry Mikroschalter GmbH, Auerbach, Germany, (09643} 18-1 = Cherry Electricsl
Products Ltd., Harpenden (Herts) England, 058-27-63100 = Cherco Brasit Industria E Comercio Ltda., Sao Paulo, Brazil, 55 11 246 4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, {044) 933-3511

Capacitive design delivers error-free operation...long
life dependability.




DRIVER
OPTOCOUPLERS

Now, you have a choice!

This new TRW Optron series of
optically coupled isolators features
triac driver output in a standard six
pin dual in-line plastic package.

The OP13009, OP13010 and
OPI3011 are directly interchangeable
with Motorola types MOC3009,
MOC3010 and MOC3011.

Each device consists of a
gallium arsenide infrared emitting
diode optically coupled to a
photosensitive silicon bilateral switch
which functions like a triac.

The OPI13009, OPI3010 and
OPI3011 are designed for threshold
trigger currents of 30 mA, 15 mA and
10 mA, respectively, to latch the
outputs. These trigger currents are
design parameters over a
temperature range of O to +70°C
with expected operation of 50,000
hours minimum. The series can be
used to control any power triac
reguiring a gate current of up to 100
mA.

A major application for triac
drivers is to interface between the
electronic controls of a home
appliance and the power triacs which
control solenoids, power supplies,
motors, or heating elements. An
added advantage is complete
electrical isolation between the
controls and the 120 VAC load.

New triac driver optocouplers
are immediately available from your
nearest TRW Optron authorized
distributor or the factory direct.
Applications Note No. 110 on the
triac driver series and information on
upcoming 240 VAC versions, the
OPI3020 and OPI3021, are available
from TRW Optron, 1201 Tappan
Circle, Carroliton, Texas 75006
U.S.A. TWX 910-860-5958 « Tel

214/323-2200.
8@

TRW orrron
A DIVISION OF TRW INC.
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Raphael wants to make
modem design easier

“Two areas that are seeing the most
technology innovations are micro-
processors, and telecommunications
and data communications. The sec-
ond area is a consequence of the
first,” believes Howard A. Raphael.
That helps explain why the former
group director of microprocessor
operations at National Semiconduc-
tor Corp. recently joined Cermetek
Microelectronics Inc., the Sunny-
vale, Calif., hybrid circuits manufac-
turer, as president.

The 34-year-old Raphael expects
that as more equipment incorporates
microprocessors, making them more
intelligent and decentralized, *“‘there
will be an increasing need for data-
communications capability.” What’s
more, he continues, “the most widely
available vehicle for data communi-
cations is the telephone.” Thus it is
clear why Raphael is excited about
his new role at Cermetek, where he
intends to focus the firm’s hybrid
microcircuits technology on supply-
ing equipment designers with mo-
dem chips and modules that perform
complete modem functions in the
low-speed (300-to-1,200-bits-per-
second) Bell-compatible market.

“We are looking to put modem
design capability into the hands of
first-time modem designers —that is,
microprocessor, digital, and telecom-
munications engineers,” states Ra-
phael. By taking advantage of such
modem modules and standard leased
lines, “much equipment can be
linked into a hassle-free network.”

Raphael hopes that by offering
components implementing the RS-
232-C serial interface, among oth-
ers, Cermetek not only will reduce
systems cost but also, he says, “get
digital designers to think beyond
RS-232-C. Most just haven’t dealt
with analog functions before. Thus,
by integrating those functions into
our modem module—a digital prod-
uct—we make them invisible to the
digital designer.”

By capitalizing on the micropro-
cessor’s acceptance and breaking
new ground in other areas, Raphael

Think analog. Cermetek’'s Raphael wants
digital designers to think beyond RS-232-C.

expects Cermetek’s volume (current-
ly estimated at about $5 million) to
grow an average of 50% annually
over the next five years.

A native of New York City,
Raphael holds a bachelor’s degree in
electrical engineering from the Ro-
chester (N. Y.) Institute of Technol-
ogy. Upon graduating in 1969, he
joined Singer Business Machines Co.
as an associate engineer and left five
years later as its manager of process
development. Prior to joining Na-
tional Semiconductor in 1977, he
was manager of low-end microcom-
puters at Intel Corp.

Bumb sees backup memory
as key to disk growth

Few would dispute that the magnetic
storage media market —disks, tape,
cartridges, and the like—has ex-
panded at a dazzling 30% to 40%
annual clip for several years—but
can it continue? In the opinion of a
28-year veteran of the business,
Frank C. Bumb, “it’s still one of the
most exciting growth areas, and
there’s a lot of gold to be mined.”
Bumb stepped in as president this
summer at Kennedy Co., a Monro-
via, Calif., firm whose products pret-
ty well cover the field. He takes over
operating responsibility from found-
er Charles J. Kennedy, who remains
as chairman. Acquired by Allegheny
Ludlum Industries Inc. of Pittsburgh
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PDP-11 and LSI-11

TAPE and DISK CONTROLLERS

EMULEX

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world's leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE / SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controllers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controliers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

) Registered trademark of Emulex Corporation
@ Registered tracemark of Digital EQuipment Corporation
™ Trademark First Computer Corporation

CE3
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BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is required for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
Controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controllers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in full. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

TWX NUMBER 910-651-1916

Y| computer corpoation

(i 4\ | corporate square/825 north cass avenue/ westmont, illinois 60559/(312) 920-1050
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You don’t mess around
with the Logic Timing Recorder.

Eliminate the mess of writing, erasing and re-writing your timing
charts until they're perfect. The Logic Timing Recorder is an inno-
vative and timesaving device for charting logic timing. It's an
ingenious plastic board with 320 slides arranged in eight hori-
zontal rows. These slides can be moved vertically between two
click-stop positions to represent the logic state in your circuitry.

Look how easy it is to use the Logic Timing Recorder:

Move the sliders between the 1

logical ‘1" and ‘0’ levels 4
O accordingto your signals. You -

canrepresent a maximum of

eight signals simultaneously.

You can easily reproduce the
Logic Timing Recorder on

O your office copy machine. If it
is necessary to identify the
signal names near each row,
you can write them on a piece
of detachabile, self-sticking
paper or tape.

Durable ABS Plastic -11-3/4" x 8-1/4" x 1/4.
Part Number 923758 Model No. LTR 320

— f” _——\ $4495
L — - | AP PRODUCTS
o B = ' [ INCORPORATEO
e \ | | 1359 West Jackson Street
<) Aneatcopy of your final TSI e e A%077
C’)o timing chart is now ready for TWX: B10-425-2250

presentation, or for your In Europe, contact A P PRODUCTS GmbH
permanent files. Baeumlesweg 21 ¢ D-7031 Weil 1 » W Germany

Call Toll Free 800-321-9668 for the name of the distributor
nearest you. In Ohio, call collect (216) 354-2101
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The magazine
youre reading now
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.0O. Box 430, Hightstown, N.J. 08520.
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People

Still digging. Frank Bumb says there is
much goid to mine in magnetic media hills.

in 1979, the company this year
should see its sales approach $45
million.

Spurring such a pace is, of course,
the ravenous demand for microcom-
puter memory. In the hottest market
segment, Winchester drives, Bumb
notes that “disk suppliers can’t ser-
vice the market today.” Projected
disk drive sales by independent man-
ufacturers for 1981, of units having
up to a 200-megabyte capacity, are
nearly $185 million. “And this prod-
uct didn’t exist five years ago.”

But disks are only part of it, since
a clear-cut solution to the so-called
backup question is still to be found.
Disks must have a separate backup
memory to take over in case of fail-
ure, “‘but the problem is a matter of
price and access speed,” explains the
Kennedy president. The backup
should not be as expensive as the
disk, but it must be reliable and fair-
ly fast. Kennedy’s approach is to
offer a single package, with either its
14- or 8-inch Winchester drive
backed by a model 6809 tape
“streamer” transport of its own or a
model 640 cartridge drive. Bumb
says Kennedy is the only firm selling
its own package of disk drive and
backup.

A graduate of the California Insti-
tute of Technology in adjacent Pas-
adena, Bumb held his previous job in
that town as well, where he was pres-
ident and general manager of Bell &
Howell Co.’s Tape Products divi-
sion. O
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HP-41C.

changes with your needs.

- | POWERFUL AND FLEXIBLE

e ' 5 As your professional problem-solving

[, L)

requirements change and grow, you may
find yourself having to upgrade to a more
powerful calculator. Not so with the

HP 41C. By itself, the HP-41C could easily
be all the calculator you'll ever need. It has
a resident memory of over 400 lines, or
63 data registers, or any combination.

It has over 130 functions. And any func-
tion, or any program, may be assigned to
any key—allowing you to customize your
HP-41C to meet your specific needs. The
HP-41C Continuous Memory retains your
programs, data, and key assignments

even after the calculator is turned off. And
it is alphanumeric: programs may be
named, output can be labeled, error mes-
sages and prompts appear in words.

1w

/

!

HE

-
-
-
-
-
-~
.

PLUG-IN PERIPHERALS, TOO
But if you need more problem-solving

power, the HP-41C can become a com-
plete personal computation system. Expand
memory to 2,000 lines. Add a Card Reader,
an Optical Wand that inputs bar-coded
programs, a Printer that also plots, and
Plug-in Application Modules that provide
solutions to problems in business, science,
and engineering. The HP-41C Owner’s
Handbook can guide even novice program-
mers to problem solution with easy-to-
understand, step-by-step procedures.

AVAILABLE NOW

We urge you to see your dealer for a
demonstration and “hands-on™ experience
with the HP-41C. We assure you, you'll
be pleasantly surprised. And, of course, the
HP-41C is immediately available for
your productive use. For the address of your
nearest dealer. CALL TOLL-FREE
800-547-3400, Department 214F. except
from Hawaii/ Alaska. In Oregon. call
758-1010. Or write Hewlett-Packard.
Corvallis. OR 97330, Dept. 214E

610/23

2] eackaro
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8-Bit Champion

In price-performance, look to Intel’s powerful iAPX 88 microprocessor
to leave the pack behind. Both now and down the road.

In price-performance races,
the iAPX 88 is the one to beat. It’s
two times faster than the Z-80A
and the 6809. And recent bench-
mark tests show that the iAPX 88,
with its 8088 CPU, consistently
outperforms its closest competi-
tors in memory efficiency, ease of
programming and throughput—by
as much as 4 to 1. This is especially
important in high-performance
tasks such as block moves, charac-
ter searches, word shifts, and
16-bit multiplies. All critical for
applications like word processing,
terminal control, scientific
instrumentation and industrial
control.

And because it’s the only 8-bit
microprocessor that addresses up to
1 million bytes of memory, the 8088
can take on large programs. Without
having to slow down due to over-
lays or memory bank switching,
like other 8-bit processors.

Tough price competitor

In price competition with other
8-bit microprocessors, the iAPX 88
has become the front runner.

You save dramatically on

I 8080 8085 8088

PRICE

L_

1974 1980 1982

8-Bit Microprocessor Price Trends

memory chips, too. The iAPX 88
takes—on the average —30% less
memory than competitors for the
same programs. Then too, it allows
you to use lower cost memory to
get the same throughput as
competitors. With a SMHz
8088, you can use our 450ns
memories and still outper-
form a 4MHz Z-80 requiring
250ns chips. Depending on

the application, your cost savings
here can be substantial.

No contest now with new
Intel software
To unleash the new power that

the iAPX 88 puts in your hands,
it takes more powerful software —
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co-processing
PASCAL PL/M

the kind only Intel delivers today.
Software that produces object code
directly and gives you important ex-
tensions that allow you to fine-tune
the software to your application.

Software such as PASCAL-88,
the block-structured application
language rapidly becoming the
one most widely used. With our
PASCAL-88, you can do direct
port [/O and interrupt handling, as
well as independent program
module compilation. And produce
code that runs faster than other,
P-code interpreter versions.

Along with PASCAL-88, you
get PL/M-88, our systems imple-
mentation language, our ANSI-
compatible FORTRAN, and our
ASM-88 macroassembler. So with
more software capability than
you've ever had before, now you

can choose the right language tool
for each application—whatever
it calls for.

Get out in front with complete
development support

All the development support
tools you need are ready to go
today from Intel. Start with the
Intellec® Microcomputer Devel-
opment System. Add to that
our ICE-88™ in-circuit emulator.
Together they give you CPU emula-
tion in real time, plus features like
symbolic debugging, diagnostic
commands and program trace
capability. With these tools you'll
get your products to market faster
than by any other route.

Looking down the road

Best of all, with the iAPX 88,
your investment in today’s solution
is protected. Since the 8088 is
100% object-code compatible with
the 16-bit 8086—plus its future
generations, the iAPX 186 and
iAPX 286 —you have the industry’s
only guaranteed headstart on the
path to the future. Regardless of
which language you're writing in.

So if you want to outdistance
the pack, choose the iIAPX 88—
available today from your local
Intel distributor. To get your copy
of benchmark results, contact your
local Intel sales office or distributor.
For more information write Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, CA 95051. Or call
(408) 987-8080.

ntal’ deliver
solutions.

Europe: Intel International, Brussels, Belgium.

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Speciaities, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industriat Components,
Pioneer, L.A.varah, Wyle Distribution Group, Zentronics.
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Hard sell.

Just what you've been waiting for —another hardware
manufacturer with another line of products.

We understand the problems facing users, OEMs, and
hardware manufacturers. So we make sure our systems
are modular and flexible. They're expandable and upgrade-
able without reprogramming. And they can interface with
other types of computers on the market.

Choose from complete systems or from individual termi-
nals, printers, and disk drives —5%" or 8" floppies and 8"
Winchester disks that offer from 630K bytes to 30 megabytes.

We also offer our ZCB single board computer with
PROM, RAM, serial and parallel ports. Plus High Resolu-
tion Graphic, Video Digitizer, and Precision Analog
boards. You can get a memory-mapped video board
for development of systems with fast, efficient
screen handling.

All our products are S-100 Bus compatible.
So you can build products with virtually any capa-
bilities by slipping in any board you want.

We don't just make hardware, we make /SSSNRE
it simple.

Contact Gary Bennett, Vector Support Center,

31364 Via Colinas, Westlake Village, CA 91362. Or Q
call 213/991-2302.

VeCTOR

Economy Sized Computer”Hardware
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Soft sell.

We don't think software should be hard to use.

To make things easier for you, we offer soflware expertise
as well as software.

Our Z80 assembly language comes with RAID (our memory-
mapped rapid interactive debugger) which saves debugging
time, and SCOPE (our screen-oriented program editor) which
provides advanced word processing in a program editor. It
cuts 35% of the time it takes to create new programs. What's more,
ZSM is a 780 assembler that generates files compatible with
higher level languages — including CIS COBOL, PASCAL,

APL, and FORTRAN.

We offer CP/M, the industry standard operating
system. So transportable software developed on
one system can run on others.

Vector offers a great system for developing
BASIC programs with an interpreter for on-line
development and an optional compiler for end-
user programs.

It's the least we could do. Because we make
software development a soft job.

Contact Gary Bennett, Vector Support

Center, 31364 Via Colinas, Westlake
Village, CA 91362. Or call 213/991-2302.

VeCTOR
Economy Sized Computer” Software
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3870
momentum
continues.

For single-chip applications, no
other microcomputer family offers
you more design momentum than
the 3870 family from Mostek.

Now there’s even more momentum
because eight new parts give you
ROM and RAM options never
before available. A total of 16
choices. You save by buying only
what you need now, yet you'll also
be designing in future flexibility.

That's because all our 3870
microcomputers are software com-
patible and basically pin-for-pin
hardware compatible. So expan-
sion or upgrading from 1K ROM to
4K ROM can be as easy as exchang-
ing one 3870 device for another.

In the same socket. There's no new
architecture to learn. No retooling
of artwork. No new vendors to
qualify. In other words, there's

no loss of design momentum.

This ongoing product line expan-
sion is all part of our commitment
and response to your unprece-
dented demand for Mostek 3870
microcomputers. A demand so
strong for so many different appli-
cations that we literally ran out of
3870 numbers for all the variations
you requested.

So to simplify identification of
all our 3870 devices, we developed
an expanded, easy to understand
numbering system. In this system,
the first four numbers designate
three generic families: MK3870,
MK3873, and MK3875. All three
families have multiple combina-
tions of ROM and RAM. The first
slash number indicates the amount
of ROM available in 1K byte incre-
ments; the second slash number
identifies the amount of executable
RAM in multiples of 32 bytes.

38P70/02
\ NEW N
3870/10

\ \

3870/20
\ NEW N
3870/30
\ NEW \
3870/40
¥ NEW \
3870/12

\ A\

3870/22
\ NEW \

3870/32

\ \

3870/42

3870

3873/10

3873/20

3873/12

3873/22

3873 (Serial 1/0)



8 new ROM and RAM
options give you

16 compatible
single-chip choices.

MOSTEK.

3875/22

3875/42

3875 (Battery Back-up)

RAOM Exscutable Parael | Special Oid Part
Oemgnation | (ywes) | RAM{bytes) | 10(bas) | 1O Number
MK3870 10 *® [ 2 *New
MK387012 I3 64 2 *New
MK387020 E 0 2 MK3870
MK387022 x 64 2 MK3878
MK387030 3 ] 2 oNovr
MK387032 * 64 2 oNew
MK3870.40 «® 0 2 oNew
MK87042 | a0 [ 2 MK3872
S1.50.
MK387310 K 0 2 SCLK | oNew
S1.50.
MK387312 tK 64 2 SCLK | oNew
150
MK873:20 E o 2 SCLK | mKasm
150
MK387322 x* 64 2 SCLK | ONew
Vss, | MK3878w
MK387522 F3 6 2 Vaa | Swandvy
Vse. | mwasraw
mcw7542 | 40 64 2 Vea | Stanavy
MK38PTO02 | Extemal 64 2 MK3874
SIS0
N ; _J
Genenc Part TvDe Amountol  Amount of
ROM in executable
1K increments RAMm
1=1K 32 byte
2=2K increments
3=3K 0=0
4=dK 264 bytes

Since all our 3870 devices have 64
bytes of scratchpad RAM, that por-
tion of the memory isn't included
in the part number.

The basic Mostek 3870 micro-
computer family, with 32 bits (4
ports) of parallel /O, presently has
8 versions. ROM options range
from 1K to 4K bytes with an ex-
ecutable RAM option of 64 bytes.

MOSTEK », Matrix, MK3870, MK3873, MK3875, and
P-PROM are trademarks of Mostek Corporation
© 1980 Mostek Corporation

The Mostek 3873 family has 29
bits (4 ports) of parallel /0 plus a
hardware serial I/O port capable of
handling either synchronous or
asynchronous data transfers. Two
different ROM versions are cur-
rently available, and executable
RAM options are coming soon.

The MK3875 microcomputer
family features 30 lines (4 ports) of
parallel I/O and a standby power
mode to protect the executable
RAM during low-power situations.
Both our 3875 versions have 64
bytes of executable RAM; ROM is
2048 bytes or 4032 bytes.

Unique to the entire 3870 line are
our piggyback EPROM (P-PROM™)
microcomputers. Designated
MK38P70/02 and MK38P73/02,
these devices let you prototype and
field test your software programs
prior to ordering masked-ROM ver-
sions. P-PROM microcomputers
are also ideal as production cir-
cuits in low volume applications.

To simplify software as well,
choose our Matrix™ floppy disk
development system with real-time
in-circuit emulation. The Matrix
system can support our entire 3870
line, including low power CMOS
versions now being developed.

Three basic 3870 families.
EPROM versions. And comprehen-
sive software tools to back it up. It
all adds up to more momentum.
The kind of momentum that can
simplify your design, and extend
your product life. To find out how,
call or write Mostek Corporation,
1215 W. Crosby Road, Carrollton,
Texas 75006; phone 214/323-1000.
In Europe, contact Mostek Brus-
sels; phone 660.69.24.
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Editorial

The new Sputnik: part 2

The problems facing the U. S. electronics
industries in the international marketplace
are in many ways the outcome of a long-time
adversary relationship between business and
Government. The situation was described
succinctly recently by Robert Herzstein,
under secretary for international trade in the
U.S. Department of Commerce, when he
said: “Over the years, the Government’s
attitude was that business is a cornucopia
that will continue to pour forth benefits
without needing much attention and that the
role of Government is to regulate business

to keep it from having undesirable social
impacts. We have to start looking at the other
side of the coin now and examine ways in
which Government policies and programs
are an excessive burden on the competitive
ability of business in world markets.”

Well and good. But the operative phrase
here should jolt us all. We have to start.
Herzstein’s statement reflects enlightenment,
but the rest of his speech is replete with
suggestions for “analysis’ and “evolving a
new relationship” and “learning the facts.”
By now, the problems have been analyzed to
a fare-thee-well, the need for a “new
relationship” has been the cry of industry for
years, and the facts have been laid before one
congressional committee after another. The
facts are these:
® Japan and other nations have targeted
specific high-technology industries like
electronics as the major growth areas of the
future and are supporting them with all the
resources at their command.
® Japan is outgunning the U. S. in producing
engineering graduates — 19,000 EEs to the
U. S.’s 14,000 annually.
® The Japanese government’s incentive and
subsidy program makes capital available to
its electronics industries at lower cost than
is possible for the U. S.
® Japan restricts access to its home market

24

while it enters foreign markets aggressively

by price-cutting and absorbing the added

cost of high quality to capture market share.

® With efforts like the VLSI program the
Japanese are marshaling their technological
resources for R&D on a national basis.

® There’s evidence that other nations are
embarking on industry-government partnerships.

What does U. S. industry require?

Basically, industry leaders are asking
Government to restore and augment incentives
that fueled the growth of the industry in the
first place. They don’t want direct subsidies
or infusions of cash. Rather, they want to
foster an environment in which the unique
American system can work effectively under
the new international conditions. To do this
requires, as Robert Noyce, vice chairman of
Intel Corp., puts it, *“the setting of a
new national objective —to provide a
commitment to favor development of new
productive and innovative industry.” Noyce
and others have strongly urged specific steps:
® Foster innovation by increasing R&D tax
writeoffs and by channeling Government
funds to applied research and R&D grants to
universities on industrywide problems.
® Give tax credits to firms that support
technical education.
® Offer incentives for saving in the U. S. to
help capital formation — vital for expanding
capacity —and incentives for new ventures.
® Allow the formation of trading companies
to increase U. S. effectiveness in export markets.
® Press for equitable treatment in and access
to foreign markets.

The political ramifications of some of these
steps are complex and forbidding. But we
must get on with them. The situation calls
for a new Sputnik reaction. As Charles Sporck
of National Semiconductor Corp. said recently,
“The time to do something is now —not three
years from now, not a decade from now,
either. By then it’ll be all over.”

Electronics/ October 9, 1980



Fluke Portable Test Instruments

“We asked for a high 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 IEEE-488
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 U1S. AND NON-
EUROPEAN COUNTRIES: IN EUROPE

John Fluke Mfg. Co., Inc. Fluke {Holland) B.V
0. Box 43210 MS =2B P.O. Box 5053,
Mountlake Terrace, WA 98043 5004 ER Tilburg,
{206) 7742481 The Netherlands
Telex: 152662 {013) 673 973 Tix: 52237

[J Please send me the 7220A Brochure.
Please have 8 Sales Engineer contact me.

Name

Title Mail Stop
Company

Address

City State Zip

Telephone ( } Ext

For technical data circle no.25



Meetings

21st Annual Symposium on the Foun-
dations of Computer Science, IEEE
Computer Society, Sheraton
Inn-Syracuse, Liverpool, N. Y., Oct.
13-15.

Annual Meeting, Optical Society of
America (1816 Jefferson Pl. N. W,
Washington, D.C. 20036), Pick
Congress Hotel, Chicago, Oct.
13-17.

27th National Vacuum Symposium
and Show, American Vacuum Soci-
ety (335 E. 45th St.,, New York,
N.Y. 10017). Detroit Plaza Hotel,
Detroit, Mich., Oct. 13-17.

Mini/Micro Computer Conference
and Exposition, Mini/Micro 80
(32302 Camino Capistrano, Suite
202, San Juan Capistrano, Calif.
92675), Brooks Hall, San Francisco,
Oct. 14-16.

1980 Japan Electronics Show, Japan
Electronics Show Association
(3-23-5 Nishishinbashi, Minato-ku,
Tokyo 105), International Fair-
grounds, Tokyo, Oct. 14-19.

1980 Fall Conference on Emerging
Technologies — Teletext and Viewd<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>