1120 NTIS CASKD DECAS

ON SYSTEMS

5iT

o e

MARCH 16, 1978

THE DISTRIBUTOR’S QUANDARY: HOW TO FINANCE GROWTH/84
A second-generation microprocessor development system/ 113
Microprogramming for real-time signal processing/ 136

EI FOUR DOLLARS l A McGRAW-HILL PUBLICATION

A CUSHION FOR
DIGITAL TROUBLESHOOTERS

< ]

Wi |~ 3 o e e o I TN
AL anlehh. )
[T Fn e T I

RGO

o

Ha04 1 g i T8 IL L0784 I ats 10607 AT T

&l
9

.
S
s
R
-
-
\
~
$
<
N\
“~
-
e
»




- A New Dawn
In Trimmer /Resistor
- Technology..
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we’ve put it

all together in
one space /cost
saving package.

We named it MET™ .. . our multi function trimmer. This revolutionary

= U concept combines cermet trimmers and fixed resistors into a single pre-

., 1% packaged circuit. A consolidation of functions has been designed into a
new product fine of cost-effective DIP components.

All trimmer applications require a fixed resistor to either divide a voltage
or fimit a current. The nine MFT trimmer models will functionally satisfy
almost any trimmer application,

SAVES SPACE — MFT trimmers drastically reduce PC board space
required for the peripheral components of a linear [C.

SAVES TIME — MFT trimmers re-
duce the time and cost of designing
circuits. It also saves production
time as MFT trimmers are compati-
ble with DIP automatic insertion
equipment. And, there are less
components to purehase and handle.

SAVES MONEY — MFT trimmers lower total ‘‘on-board’’ component
costs. In addition, MFT trimmer DIPS are compatible with automatic test
equipment, reducing inspection costs.

INCREASES PERFORMANCE — Temperature tracking is better than dis-
crete components ... 50 ppm/°C. Trimmers/Resistors are manufactured
simultaneously on a common substrate. MFT trimmers are more reliable
as a result of pre-tested circuitry and reduction of connections.

The sealed multi function trimmers are available in nine configuratiors
of the multiple trimmer and network combinations. Call or write today
for your MFT trimmer catalog.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Phone: 714 781-5204. TWX: 910 332-1252.
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Instrumentation Interfacing:

how does your real-time computer

measure up?

Feature Our HP 1000 and 21MX Computers Your old favorite
Standard Inter- HP-Interface Bus (HP-IB) simplifies connections to over 200
faces (IEEE-488, | bus-compatible instruments for stimulus, measurement and
ANSIMC1.1) display, and reduces installation costs. High-level READ and
. WRITE calls in FORTRAN and BASIC simplifv programming.
Intelligent HP’s 2240A microprocessor-based analog and digital sub-
Analog system off-loads CPU and simplifies programming. Handles
and Digital complete real-time tasks such as time-scheduled data acquisi-
g tion, scan synchronization with external events. interrupt
Subsystem waits, waveform sample pacing, temperature drift corrections
for high accuracy.
Real Time Compatible family of memory and disc-based Real Time
Software Exccutive (RTE) operating systems. Interrupt handling at
100us. Real-time BASIC. ISA FORTRAN with bit-manipula-
tion and real-time extensions.
Computer HP 1000 Model 20 memory-based system from $21.000.
Costs* HP 1000 Model 30 disc-based system from $31.500. (Both
include 21MX E-series CPU, 64K bytes memory. 2645A CRT
with dual mini-cartridges, RTE software.)
Interface Costs* Plug-in measurement and control cards: 32 analog inputs,
32 digital inputs and outputs, $2.625. 96 channels of analog
and digital I/0 in uP-controlled 2240A. $5.110. HP-1B
card, $600.
Delivery 8 weeks ARO.

When you consider the number of instruments we make, it's
not surprising that we know how to get the best out of them with
our computers. If you'd like to see how well our real-time com-
puters measure up, call you local HP office listed in the White ¢
Pages. Or write to Robert Puette, Hewlett-Packard, 11000
Wolfe Road, Dept. 613, Cupertino CA 95014. And save

a lot of interface.

*All prices shown are U.S. domestic list.
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BEND
BRISTL
BRUSH
BUNCH.

Opens new horizons for PCB design.
70%-90% Reduction in Mating and Unmating Forces

e simpler board support systems
o fewer damaged boards

Extended Circuit Count Potential

e up to 400 Bristle Brush h — contacts

per connector

Extensive Product Line

e mother board, daughter board, input/output, PC receptacle body
styles

e 2-, 3-, and 4-row configurations

e 90° and straight PC, solderless wrap, crimp removable, willowy tail
terminations

For complete information, contact The Bendix Corporation, Electrical Com-

ponents Division, Sidney, New York 13838.

Circle 2 onreader service card
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Highlights

Cover: 3-in-1 unit cuts troubleshooting costs, 105
A new concept in general-purpose instru-
ments, the digital testing oscilloscope, has
the capabilities of a go/no-go comparison
tester, a time-domain logic analyzer, and a
storage scope. It also features a high degree
of automated testing.
Cover by Ann Dalton.

U. S. electronics attracts foreign investors, 90
American electronics markets look golden
to such European firms as Siemens AG. The
man behind the company’s investments in
the U. S. tells why and talks about what the
experience has been like.

Costs down, capabilities up in MDS, 113

The next generation of microprocessor
development systems is here, with a $3,250
bottom price tag. Yet the new family offers
flexible capabilities to match the expanding
range of processor applications.

Minicomputers can process fast signals, 136

A microprogrammable minicomputer can
process fast 10-kilohertz signals in real time.
The trick is to store operating-system
instructions, as well as the fast Fourier
transform, in hardware.

And in the next issue . . .

Measuring time and frequency: part 1,
counters . . . bigger and better ROMs are
coming: a special report.
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Publishér’s letter

t’s been 10 years or so since
William Shoemaker and David
Wilson began working together.
Most recently they developed the
DTO-1 digital oscilloscope for Gould
Inc.’s Biomation division and then
co-authored this issue’s cover article
on the pace-setting instrument
(p. 105). Further back, in 1971, the
two had formed Sitek Corp., a
benchtop-tester firm, which in 1976
was acquired by Biomation.

Developing the digital oscilloscope
was something of a cliff-hanger for
these senior product engineers. Wil-
son, who was responsible for the
hardware design, and Shoemaker,
who headed the software planning,
were convinced that other companies
were working on the concept.

“We very much wanted to be
first,” recalls Shoemaker. “Once or
twice we saw a product announce-
ment that bordered on what we were
doing, and we held our breaths. But
none was a direct hit.”

“Fast development is normal at
Biomation,” Wilson points out. “Be-
cause we are a small company, we
were able to compress our develop-
ment schedule.”

Will the Wilson-Shoemaker team
ride again? Right now they’re on
separate projects, but the possibility
is not out of the question should the

right product materialize. “We're a
good combination. I’'d be happy to
team up again,” Wilson observes.

Periodically we take stock of

what’s going on among the elec-
tronics distributors, and with good
reason. They’re estimated to serve
over 50,000 customers and should
reach 100,000 accounts by the
1980s. In contrast, electronic-com-
ponents manufacturers supply di-
rectly something like 500 to 1,000
major users.

But rapid growth has created
problems, as the Probing the News
story on page 84 points out. New
York bureau manager Bruce Le-
Boss, who put together the story,
reports that this expansion has
strained distributors, which have
always seemed to operate on the thin
edge of profitability. Like many
manufacturers, they are hard
pressed for capital to finance larger
operations. As a result, we may be
seeing the beginning of some impor-
tant changes in the way distributors
do business, Bruce concludes.

-

Wanted: engineers who
want to be editors

We have challenging positions available for electronics engineers who can
combine aggressive curiosity, writing ability, and technical know-how into a
rewarding career as an editor on Electronics magazine in New York. Candi-
dates should have a BSEE and industrial experience. We offer excellent
salary and fringe benefits. Send your résumé to the Executive Editor,
Electronics, 1221 Avenue of the Americas. New York. N. Y. 10020.
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high
voltage
[BOP] bipolar®
- power
supplies

from

KEPCO

BIPOLAR VOLTAGE CONTROL WITH CURRENT LIMITING
- BIPOLAR CURRENT CONTROL WITH VOLTAGE LIMITING
FAST RESPONSE TO PROGRAMS, 6 VOLTS/uSECOND
+500V @ =80 mA; 1000V @ =40 mA

Control plus and minus about zero

For complete specifications. write Dept. AKF-14 KE P c D ®

KEPCQ, INC. - 131-38 SANFORD AVENUE + FLUSHING, N.Y. 11352 U.S.A. » (212) 461-7000 - TWX #710-582-2631 - Cable: KEPCOPOWER NEWYORK

Circle 5 onreader service card
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Power
Amplifiers

THE
WIDE

Add a signal generator
or TV channel converter to
ENI's Model 600L/600P
ultrawide band solid state
amplifier, and get the ulti-
mate in linear power for
applications like TV/CATV
UHEF signal distribution,
high speeddata transmission,

broadband signal pre-

amplification and more.

Incorporating all of the

outstanding features of an
ENI design (unconditional

stability, instantaneous
failsafe provisions and

absolute protection from
overloads and transients),
the Model 600L/600P will
“boost” the output of any
signal source by 24 dB.
And it provides more than
150 mW of linear Class A or
300 mW of saturated power
over the 0.8-1020 MHz

frequency range.

For additional specifications,

a demonstration,

or a copy of our new, full-line

catalog, contact ENI,

3000 Winton Road South,
Rochester, New York 14623.

Call 716-473-6900 or

Telex 97-8283 ENI ROC.

The World's Leader
in Power Amplifiers

Circle 6 on reader service card

Readers’ comments

Other ways to skin the cat

To the Editor: “LSi: the testing
nightmare” [Dec. 8, p. 65] was quite
thought-provoking. It’s obvious that
conventional testing methods have
come just about to the end of the
road with chips of the present
complexity. When the next genera-
tion hits, the testing problem will be
altogether intractable, unless some-
thing changes.

I can think of a couple of
approaches to try. First, we could
operate on the assumption that we
will be using parts with hidden flaws
and expect only that lots will be
sample-tested with comprehensive
patterns to catch reproducible bugs.
That means memories will once
again carry parity checks, maybe
even error-correcting codes.

Central processing units, direct-
memory-access controllers, and oth-
er large-scale integrated chips could
be used in triple sets, with majority-
voting logic at the outputs. Triple
redundancy could well turn out to be
cheaper than thorough testing.
(Anybody planning to build a com-
mercial data-processing computer
around present-day microprocessor
chips and memories would do well to
consider redundancy and error
checks, to judge by some of the
stories I’ve been hearing.)

Another approach would be to
design testability into the chips. As
an extreme example, memory chips
could be laid out as an array of
subchips, with separate bonding pads
and no interconnections except
maybe buses and power. N2 patterns
could be run simultaneously on all
subchips at the wafer-probe level to
check out each one thoroughly.

Then, if film-carrier lead frames
were used, it would be no trick to
interconnect the subchips during
gang-bonding. Only a simple final
test would be needed to verify good
bonds. N? patterns being what they
are, that would take a lot less testing
time than trying to do the whole
memory in one indigestible chunk,
and really searching patterns like
galloping write recovery might be-
come practical again.

cpus might also be segmented and
probed a section at a time, or extra

gates might be included to give the
pins access to part of the system at a
time for test purposes. That would
permit systematic checkout of the
device gate by gate, much the way
hardwired systems are checked out.
The final step would then be propa-
gation of 1Is and Os through the
partitioning gates in their normal
mode. A less drastic version of this
approach would be to use a couple of
pins to catch a number of internal
connections in a shift register and
then read them out.
John A. Carroll
Winchester, Mass.

The only way to skin this cat?

To the Editor: In your Nov. 10 edito-
rial [p. 12], you wrote of the poten-
tial danger to emerging businesses
and those yet to emerge posed by the
proposed tax change that would
treat capital gains as ordinary
income and, as compensation, allow
larger dividend exclusions.

You are right as far as you go, but
all forms of taxes remove funds that
might otherwise be available for risk
capital. If national productivity,
including new products, is to in-
crease enough to meet environmen-
tal strictures, energy-shortage and
-transition problems, Social Security
and pension-fund obligations, etc., a
fundamental tax reform is needed.

What is required is a limitation,
constitutionally established, on the
percentage of total personal income
Government can take through
taxes—including the tax known as
inflation. New and growing elec-
tronics firms will then be able to get
the venture capital they need.

James L. Blilie
Shoreview, Minn.

Correction

In the Jan. 5 Engineer’s Notebook
[ “Digital thermometer circumvents
drift,” p. 176)], the converter chip
referred to should be the MC14433, as
in the schematic, and the MCI413 is,
of course, a hex inverter. Also, the first
sentence of the last paragraph should
read: ‘Using a standard diode sensor
results in an error of the system of no

CEET)

less than 1.0°.
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Need a
2-digit
CDDAC?

Our DAC-20 is the world's
first monolithic 2-digit BCD-
coded DAC. Gives you very
high speed performance
(85nsec settling,
typ.) with very low
power consumption
(37mW), terrific
nonlinearity
(£14LSB Max. over
temp.)—all for very low cost.

It's simple to use. Provides a universal logic

interface for TTL, CMOS, ECL, or any other logic.

Full noise immunity is provided by high swing
adjustable threshold logic inputs. And dual
complementary current outputs with —10V to
118V compliance give you a voltage output with
only a resistive termination. No speed-limiting
output op amp needed.

$2.95

100 Piece Quantity

/

WW

Make

Circle 7 on reader service card

Just ask . . .

Applications for our DAC-20
series range from audio atten-
uators and analog meters to
modems and micro-
processors. We'll be
glad to send you a
data sheet full of
these and other
application ideas
using the DAC-20 in such things as reference
amplifiers, logic threshold controls, and multi-
plying circuits with bipolar or pulsed references.
Just circle the reader service number for a copy.
And if you would like a free sample DAC-20, write
us on your letterhead and tell us what application
you're thinking about. We'll be glad to help you get
going. Write DAC-20 at the address below.

B

Precxsxon Monollthlcs, Inc x,
1500 Space Park Drive,
Santa Clara, CA 95050

(408) 246-9222. TWX 910-

338-0528.

You finally have a choice:

Tty

u




SATTIIAN
Capacitors

Reproduced by permission
of Grundig AG. Furth, Germany

Control module 29301-0.35.01
for colour TV sets.

Function: Stabilization of the high-
voltage and/or the width of the
picture in comparison to changes
of the mains voltage and the beam
by controlling the amount of
energy fed in the line output stage.
A change in the mains voltage of
+ 10% produces only a 1kV
change in the high voltage output.

WIMA MKC 10 and (G
MKS capacitors.

WIMA Capacitors: ~
High Quality Components
for Electronic Equipment

WILH. WESTERMANN

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

U.S. Sales Offices:

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

(219) 483-3378

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

(914) 591-8822

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

8 Circle 8 on reader service card

News update

B rcA Corp.’s Astro-Electronics di-
vision in Princeton, N. J., has begun
flight acceptance and environmental
tests on sophisticated new instru-
ments and sensors recently installed
on the Tiros-N spacecraft, which is
the first of a new series of environ-
mental satellites and is scheduled for
a mid-1978 launch. The instruments
will provide a greater amount of
information about solar energy, air,
surface sga ice, water, and weather
conditions and do so more accurately
and faster than those on board the
present ITOS series of satellites [ Elec-
tronics, July 7, 1977, p. 74].

A recent addition to the Tiros-N
instrument payload, according to
RCA’s manager of satellite programs,
Abraham Schnapf, is a magnetic-
movement control device. Built by
Ithaco Inc. of Ithaca, N.Y., the
device senses the magnetic field and
adjusts the magnetic movement of
the spacecraft. What’s more,
Schnapf adds, the last three of the
eight Tiros-N/NOAA spacecraft that
RCA is building will carry aloft a
major new payload designed for
search and rescue.

An outgrowth of a joint $30
million development program,
shared equally by the National
Acronautics and Space Administra-
tion and the Canadian government,
ground-based and spaceborne hard-
ware for this payload will enable the
spacecraft to locate downed aircraft
and boats in distress.

B The first commercial international
digital facsimile service, capable of
transmitting high-resolution docu-
ments in 26 seconds, went into
service this month. The facsimile
machines feature the latest error-
correcting technology plus a very
high degree of data compression
using relative-address-coding tech-
niques developed by Kokusai Den-
shin Denwa Co. of Japan [Electron-
ics, Feb. 17, 1977, p.55 or 8E].
Called Q-Fax, the service operates at
9,600 bits per second on a full-
duplex circuit, but also can run at
4,800 or 2,400 bits. The cost is $10
per 8'2-by-11-inch page.

Bruce LeBoss

Gas Sensing Semiconductor

FIGARO
~GAS
SENSOR

____quickly senses
§ . even small
P o\ amount
%«\“
<
\\

\

Applications \

1. Natural Cas-Leak Alar combustible gases

2. Propanc Gas-Leak Alarm contained in smohke

3. Carbon Munoude 6. Alcohol Derector
Detector Detector 1or drunk,

4. \Wutomatic fan Contro daver)

5. Lire Alarm (Detecting 7. Aie Polluton Monitor

| FIGARO ENGINEERING INC.

®Head Office: 3-7-3 Higashitoyonaka. Toyonaka

Cily. Osaka. 560. JAPAN TELEX- 05286155
AT CABLE FIGARO TOYONAKA

TEL (06) 849-2156

®North America: 3303 Harbor Boulevard. Suite

COSTAMESA TEL (714) 751-4103
Circle 260 on reader service card

Uquting fdr
an outbreak
of HOPE

Give to:
PROJECT

Department A, Washington, D.C. 20007
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Eighteen months ago, we announced the
start of a whole new family of 20-pin parts.

We told you that the 20-pin configuration
not only made better packages—it made
better ideas.

We told you all about 8-bit low-power
Schottky buffers, registers and decoders.

Remember? “Perfect for use with 8-bit
8080-type microprocessors —as well as
2900, 4-bit bipolar slices. No more trying

to manage too-much 24’s and not-

enough 16’s”

Well now we have new ALU’s,
counters, sequencers and more.

- / i —t1—1 e Fasten your seatbelt.

THE TWENTIES
TAKE OFF.

Circle 9 onreader service card
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For more pictures, just open your
Advanced Micro Devices’ Schottky and
Low-Power Schottky Data Book. Or ask
and we'll send you a beautiful wall chart,
suitable for framing.

Advanced
Micro Devices

¢\

Multiple technologies. One product: excellence.
901 Thompson Place, Sunnyvale, California 94086
Telephone (408) 732-2400
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You have a new friend.

You don’t have to pay a big name price for a universal product development lab. And, don’t let your fond-
ness for a certain chip lead you to a convenient but confining marriage. The inevitable divorce will be
costly and time consuming. If you want to develop products happily hereafter, move in with Futuredata.

Futuredata

systems are universal.

We can move you into multiple-
microprocessor-based product
development at half the cost.
With the largest selection of
powerful hardware, software and
economical peripherals around.
With high speed disk or low cost
tape operating systems. With in-
circuit emulators for 8080, 6800,
and Z-80. With the universal
microcomputer that tackles every
job.

=-
‘.I -
D

Only Futuredata

can move you in for $3850"

No other microcomputer can
match the cost/performance
standards set by our MICRO-
SYSTEM/20 & 30 disk-based
systems and our MICROSYS-
TEMANO0 & 15 tape-based systems.
Each of these are complete
development systems with up to
56K memory, 960 character CRT,
ASCIl keyboard, two RS-232
serial ports, 8-bit parallel /O, real-
time clock, bootstrap in PROM, 8-
level vectored interrupts and
complete disk and tape operating
systems with monitor, debugger,
editor, assembler and utility.
*Domestic U.S.A. prices

The most complete spectrum
of economical systems.

Move in with our Dual 5” Mini
Floppy Disk System, our Dual 8”
Standard Floppy Disk System,
our unique QUICKRUNT™M 32K
Tape Operating System or our
new Universal Dual Development
System. No matter which you
choose, the savings will be
significant.

Only Futuredata

has QUICKRUN™
MICROSYSTEM/15 has the only
co-resident assembly and interac-
tive debugging system in the in-
dustry. With editor, assembler
and debugger/monitor all in
memory, things happen fast.
Assembly of a 1000 statement
program takes a mere 15 sec-
onds. At $5275; it's the most
cost-effective development tool
around.

Now the first Universal

Dual Development System.
Futuredata has combined two
separate memory/ processor sys-

tems in one host computer. Mix
or match processors, disk or tape
operating systems in each half.
Put two development engineers
to work at full speed, simultane-
ously. You get two complete
systems in one and save nearly
$2000.

s )

1P

In-circuit emulation

and higher-level language.

We have in-circuit MICROEMU-
LATORS™ for 8080, 6800, Z-80,
Extended BASIC, line printers,
EPROM programmers, hardware,
software, documentation and a
rock-solid record for reliability.
So, let’s be friends!

X

30-day “Get Acquainted” offer.
Try one of our development
systems for 30 days at no risk.
For more information, write or
call Futuredata today.

Move into product development
with a new friend...

I futuredate )N

FUTUREDATA COMPUTER CORPORATION ¢ 11205 S, LA CIENEGA BLVD. » LOS ANGELES, CA 90045 « (213) 641-7700 » TWX 910-328-7202

Futuredata, United Kingdom e Tel: (0628) 36828 » Telex: 849110
Futuredata, Germany ¢ Tel: (06187) 23155 o Teiex: 4184882

Circle 13 on reader service card



“CHIP CARRIER”

VERSATILE TEXTOOL SERIES
ACCEPT VIRTUALLY ALL
"“CHIP CARRIERS™

These versatile new TEXTOOL “chip carrier”
test socket series include models capable of
accepting all ““carriers’” with from 14 to 64
leads and body sizes up to and including
750 inch square.

In addition, only minor tooling changes
allow the socket to also accept plastic
“leaded’’ packages less than .750 inch
square with two or four side, straight or
formed leads

A positive locking system enables
loading and unloading literally with the
fingers Different pressure pad
thicknesses may
be specifed for
the socket lid to
adjust for those
applications
where packages
are “‘too thick”
or “‘too thin."
Other significant features of
TEXTOOL's new ‘‘chip carrier’” sockets
include a lid design that eliminates shorting
against contacts or P.C. board and which
will not separate from the socket body
under normal usage, integral mounting
holes and minimum lid overhang at the back
of the socket to permit maximum P.C.
board mounting density

All TEXTOOL “‘chip carrier’” sockets
are ideally suited for both test and burn-in
applications and are available in a wide
variety of materials to meet specific test
requirements

Detailed information on these and
other products in a wide choice of mate-
rials from TEXTOOL ... IC, MSI and LSI
sockets and carriers, power semiconduc-
tor test sockets, and custom versions .
is available from your nearest TEXTOOL
sales representative or the factory direct.

Ask today for your copy of the new
12-page TEXTOOL CONDENSED CATALOG!

TEXTOOL

PRODUCTS, INC.
1410 W. Pioneer Drive - irving, Texas 75061
214/259-2676
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Data bases getting
attention, says Tandem'’s Held

Data-base design is just now getting
real attention from industry and the
academic world, says Gerald Held of
Tandem Computers Inc. Newly
named manager of data-base and
language development at the rapidly
expanding Cupertino, Calif., com-
pany, Held grapples with the prob-
lems of on-line data-base manage-
ment for the firm’s high-reliability
minicomputers.

““Distributed systems have
brought to light many data-base
problems, and lots of work is being
done now that systems are up and
running,” he says. “In the 1960s, the
subject was first compilers and then
operating systems; now, it’s data
bases.”

He is looking at new data-base
models that will serve the burgeon-
ing world of distributed processing
more efficiently. Most data-base
management systems today use eith-
er a hierarchical or a network
approach, both of which can be
thought of as tree structures. An
example might be the record of an
employee filed under a department
name, which in turn is filed under a
division name. But “life really isn’t
tree-structured,” says the energetic
30-year-old software engineer. “It’s
more natural to file each record indi-
vidually in more than one place, as
in a department or in a division
table. That eliminates the dependen-
cy of records on one another.”

Relational data base. Held is
describing what is called a relational
data base. He gained recognition
among his peers for the relational
data-base management system he
developed while working on his
doctorate at the University of Cali-
fornia at Berkeley before joining
Tandem in 1976. Called Ingress, the
system is being used in over 50
computing facilities worldwide.

He says that the proliferation of
distributed processing systems will
spur the work on relational data
bases. “It’s obviously much better
for distributed systems, since all
records are modular and can more

easily be passed around a network.
Distributed processing is helping
make the concepts better under-
stood, because now we have working
hardware to study.”

What is the future for data bases?
“Since no one data-base structure is
best suited for every application, I
think we’ll be seeing data bases that
support several models— hierarchi-
cal, network, and relational—and
that can even interchange structures
as needed,” Held says.

Boschert sees switchers
moving into low power

Switching power supplies, long dom-
inant in the aerospace industry
because of their high power output
in a relatively small size, will eventu-
ally take over all but a small portion
of the power-supply market, includ-
ing the low-power area, says Robert
J. Boschert, president of Boschert
Inc. The seven-year-old Sunnyvale,
Calif., manufacturer recently intro-
duced several off-the-shelf units, one
producing as little as 25 watts
[Electronics, March 2, p.159], a
sizable drop from the several-
hundred-watt levels at which the
switchers have made their mark.
“It’s perfectly analogous to the
transistor taking over from the
vacuum tube,” Boschert, 41, ex-
plains. “Initially, transistors had
advantages in size and weight and
heat, but had disadvantages from the
standpoint of reliability and cost.”
However, as the industry ‘‘got
further along the learning curve,”
these disadvantages disappeared, he
says. “It’s my belief that there will
be only a small portion of the market
where linears will remain un-
touched,” he continues, perhaps only
“the sensitive analog instrumenta-
tion area” that requires low-level
analog signals at a wide bandwidth.
As cost and power come down,
switching supplies, which operate at
boosted frequencies without bulky
transformers, will start taking over
two areas, according to Boschert:
first, where more expensive linear
devices cannot compete in terms of
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Ramtek has done fori |ma9|ng
and graphics

what Kodak did for photography.

Most people wouldn't
seftle for black and
white snapshots.
There’s no reason
why you should set-
tle for black and
white displays.

The Ramtek 9050
series of Graphic
Display Systems
slashes the cost of color in half. For |mcg|ng For
graphics.

Low cost. Not low qudlity. Here is the same tech-
nology that you've seen delivering ERTS satellite photos,
dramatic medical research images, maps, charts,
tables and graphics.

We took the most-wanted features of our modular
Ramtek 9000 systems and packaged them togethbr in
one module. You custom tailor the Ramtek 2050 to your
needs with a matching set of off-the-shelf options.

Forless than $10,000 the Ramtek 9050 gives you 16 bit
image processing, character, vector, plot generation,

.}

raster mode, and
scroliing. Resolution
up to 512 by 512 ele-
ments. 256 levels of
gray scale. 4096
colors (or 64 colors
for under $6,000;
black and white for
less than $5,500).
— Video look-up ta-
bles. Interocnve keyboord and joystick operation. Off-
the-shelf interfaces for popular minicomputer lines.
And the Ramtek 9050 issoftware compatible with its
big brother the Ramtek 9000. That's a time-saving plus
when your needs shift to real-time applications, ultra-
high resolution, expandable customized systems or
any of the thousands of possibilities opened up by the
Ramtek 9000’s modular design.
Call today, or write. We'll fill you in on the whole
colorful Ramtek picture.
Ramtek Corporation, 585 N. Mary Ave., Sunnyvale,
CA 94086. (408) 735-8400.

Kodak 1s a registered trademark
of the Eastman Kodak Company

framtek

Our Experience Shows

REGIONAL OFFICES: Sunnyvale, California (408) 735-8400 - Dallas, Texas (214) 422-2200 - Huntsville, Alabama (205) 837-7000 - Cleveland, Ohio
(216) 464-4053 - Stamford, Connecticut (203) 348-8804 - Washington, D.C. (703) 960-3550 - West Germany (0611) 595980,
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THE NEW DIT-MCO SERIES 8210
AUTOMATIC WIRE CIRCUIT
ANALYSIS SYSTEMS

P 1530 N g o s BRI S T TRALS W, VNIRRT e

A CHOICE. . .FLEXIBLE, EXPANDABLE,

POWERFUL SOFTWARE/HARDWARE
TEST SYSTEM PACKAGES

Obsolete is Obsolete. . .

The DIT-MCO Series 8210, com-
prised of systems 8211, 8212, and
8213, offers the most complete
package of automatic wire circuit
test capabilities available to serve
your present and continuing test
needs. In fact, Series 8210 obso-
letes the word obsolete. You can
select the system to fit your current
test requirements with certain
knowledge that as your needs ex-
pand your DIT-MCO system can be
upgraded to deliver!

Powerful Software/Hardware. . .
Series 8210 are real-time disc oper-
ating systems with disc file main-
tenance in the system.

Series 8210 systems are driven by
fully interactive computer systems
yet require no specialized operator
training. A unique and compre-
hensive group of programs for test-
ing, maintenance, and diagnostics
are standard. Software is the evolu-
tionary culmination of over five
years experience and proven field
use.

Eeny, Meeny, Miney. ..

You get a choice...to fit your
budget. To fit your test needs. You
get versatility, flexibility, the
ability to expand and adapt.

DIT-MCO
INTERNATIONAL

5612 Brighton Terrace

Kansas City, Missouri 64130
Telephone (816) 444-9700
Telex Number 42-6149

Circle 16 on reader service card

And remember, when you choose
DIT-MCO you have chosen Number
One.

Too New to be Copied. ..

So new you won't find anything like
it available anywhere else.

System 8210 incorporates all the
“state of the art” advancements
with some new wrinkles only DIT-
MCO could provide.

So if you are going to look around
for a comparison you will just have
to compare the systems within the
8210 Series. None of the others
come close.

Hand in Hand. ..

When you select DIT-MCO equip-
ment you have bought not only the
hardware and software you also get
the Company...our over 25 years
leadership in the field, our just rep-
utation for treating every customer,
big or small, with the same respect
and dedicated service. With DIT-
MCO you get it all!

Call or Write for Full Information. .
A DIT-MCO representative can
show you how Series 8210 or any of
our complete line of interconnect
test systems can accommodate
your test requirements. Call or write
us for full information.

DIT-MCO — The Difference
in Testing. ..

European Technical
Representative
Racix House
Central Trading Estate
Staines, Middlesex, TW18-4-XA
England
Telephore (0784) 51444
Telex Number 935023

People

The future. Learning-curve improvements
are leading to more competitive switching
power supplies, Boschert says.

size, weight, and heat dissipation,
and, next, in the digital world of
terminals and business computers.

Although linear supplies beat
switching supplies in terms of ripple
and regulation, switching supplies
compete because the digital comput-
er world does not need quite as tight
power-supply specifications. Bos-
chert switchers already power flop-
py-disk drives, information termi-
nals, cathode-ray-tube terminals,
plasma displays, and microcomput-
er-based systems; and the company
has even designed a low-power unit
for an electronic watch.

Microcomputer impact. Boschert
believes that switchers will make
their biggest impact in the micro-
computer segment of the power-
supply market, which is growing at
22% a year in noncaptive systems.
Switchers are taking 30% of new
business there, but the company sees
this figure climbing to between 60%
and 80% in the next few years.

By 1982, he predicts the 80/20
ratio between captive and bought
will shift to 70/30. That is a tremen-
dous amount of new business in a
total market estimated to be about
$3.5 billion worldwide this year.
Boosting the trend toward outside
purchase is the fact that switching
supplies require a greater investment
in technology, Boschert points out.
Companies now comfortable making
their own linear supplies will go
outside for volume, he says.

Electronics /March 16, 1978



TO-5 RELAY UPDATE

The world's
smallest
RF relay

Inherently low inter-contact capacitance and
contact circuit losses have established the
Teledyne TO-5 relay as an excellent subminiature
RF switch for frequencies up through UHF. Typical
RF performance: 45db isolation and 0.1db
insertion loss at 100MHz.

Added to this, our TO-5 relay requires very low
coil power compared to other miniature relays —
as much as 75% less than a half crystal can relay.

9™ TELEDYNE RELAYS

TYPICAL RF SWITCHING CHARACTERISTICS

INSERTION LOSS VS FREQUENCY

/
-
N : /

ISOLATION VS FREQUENCY

For hand held radio transceivers, for example,
where battery power drain as well as good RF
performance are key factors, Teledyne’s TO-5 relay
is the logical choice for T-R switching.

Our complete line of TO-5 relays includes military
and commercial/industrial types, with virtually all
military versions qualified to established reliability
MIL specs. For complete data, contact Teledyne
Relays — the people who pioneered the TO-5 relay.

Hybrid “T" Series

SPDT & DPDT types with internal transistor
driver and suppression diode. Military

and commercial/industrial versions.

“D" and *'DD'" Series

With internal suppression and steering
diodes. Military and commercial/industrial
versions.

Maglatch Series

SPDT, DPDT, and 4PST magnetic latching
types. Military and commercial/industrial
versions.

Centigrid® Series

World's smallest relay—only .225"” (5.72mm)
high x ,.370” (9.40mm) square. DPDT, with

optional internal suppression and steering
diodes.

Hi-Re! Series
Screened versions for space flight
applications {NASA qualified)

High Environment Series
Hi-temperature, Hi-shock, and
Hi-vibration types

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545
Electronics/March 16, 1978
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Intel delivers the micro
components designers

There’s no more efficient way to solve
your interface and control requirements
for microcomputer-based systems than our
peripheral components.

They're single-chip solutions to even
the most complicated operations, integrating

The dedicated function components
below are available now, with more on the way.
Here’s a brief description of their versatility.

8271 Programmable Floppy Disk
Controller. Provides full control of up to four

standard or minifloppy drives. (Available
early 1978.)

I can accompllsh almost any 1/0 function 8273 SDLC/HDLC Protocol Controller.

with one chip using Intel’s versatile
peripheral interfaces and
dedicated device controllers” &

up to 22,000 transistors per chip to replace
circuit boards full of discrete logic with a
single component. Result: you cut parts cost,
reduce package count and board space, and
simplify both development and operating
software.

We've designed each of these peripheral
chips to be an intelligent, programmable
component in your system and to perform

most functions with minimal cpu supervision.

The resulting decrease in cpu overhead pro-
vides your system with higher performance
and increased throughput.

18

For SDLC and HDLC communications.

8275 Programmable CRT Controller.
Provides fully buffered interface and control
of almost any raster scan CRT display.

8278/8279 Programmable Keyboard/
Display Interfaces. Keyboard/sensor
array input scan, and output scan
for LED, incandescent
and other displays.
128-key or 64-key input.

8251 A Programmable
Communications Interface.
Industry standard USART
for synchronous or
asynchronous serial data
transmission, including bisync.

8253 Programmable Interval Timer.
Contains three independent 16-bit counters,
programmable modes from dc to 2MHz.

8255A Programmable Peripheral Inter-
face. General purpose 1/O interface with
24 individually programmable I/O pins.

8257 Programmable DMA Controller.
Provides four-channel, high speed direct
memory access independent of CPU.

8259 Programmable Interrupt Controller.
Handles eight levels of vectored priority
interrupt. Expandable to 64 levels.

Electronics /March 16, 1978



computer peripheral
are talking about.

UPI-41™ is Intel's Universal Peripheral =~ Prompt™ 48 Design Aid, the Intellec® micro-
Interface, bringing distributed intelligence to computer development system with resident
microcomputer systems for the first time. UPI-41/MCS-48 Macro Assembler. Plus appli-

Actually a highly integrated, user- : . .
programmable microcomputer, UPI-41 ‘And, for my specnal 1/0 requirements,

is a new solution that obsoletes Intel’s UPI-41 Universal Peripheral Interface
custom LSI and specialized discrete 1S user pmg-rammable to control nearly
designs for interfacing most low any other peripheral device”

and medium speed peripherals
with an MCS-80 MCS-85™
or MCS-48™ microcomputer.
Intel delivers UPI-41

in two versions that make it
easy for you to implement
your own designs. The
8741 includes an erasable
and reprogrammable 1K-

cations assistance
worldwide, full
documentation,
training classes,
design seminars
and a rapidly
expanding users’
software library.

byte EPROM, for develop- llntel’s perlpil—
ment, testing and low eral components,
volume production. Then : and the MCS-
the 8041, with masked I 8Q, -85 and -48
ROM, provides maximum | microcomputers
economy in high volume. : they support, are
We've taken the RIS available through:

Almac/Stroum, Component Specialties,
Cramer, Hamilton/Avnet, Harvey Electronics,
Industrial Components, Pioneer, Sheridan,
L.A. Varah, Wyle/Elmar-Liberty and Zen-
tronics. For your copy of our Peripheral Data
Handbook use the reader service card or write:
Intel Corporation, 3065 Bowers Ave., Santa
Clara, CA 95051. Telephone: (408) 987-8080.

intal delivers.

UPI-41 concept a step
further with the 8278,
described at left. The 8278
is the first of several prepro-
grammed 8041’s that we've
adapted to specialized
applications.

Because UPI-41 is a
microcomputer, we've given
it the same high level of
support we give all our
microcomputers. UPI-41
is supported by our

Electronics /March 16, 1978 Circle 18 on reader service card 19



CMOS or NMOS, you'll find that Intersil
is a leader in the memory market. For
instance, Intersil has delivered

a total of over 20 million RAM5 to date.
Not counting our complete add-on and
add-in memory systems.

il “Thereis a tide
. = taken at the

4K CMOS EPROM’s.
Intersil’s 4K proprietary CMOS EPROM, the
IM6603/04, offers the low power benefit typical
of CMOS: An up to 10,000:1 power savings over
competitive EPROMS. At the same time, it may
operate on either TTL or MOS power supplies.
Static and synchronous operation results in very
fast access time. Three state outputs and chip
select offer easy system expansion. And, they're
both UV erasable and electrically programmable.

“T()day, that tide Either 1024x4 or 512x8.

is 4K memory_ " 4K NMOS STATIC RAM’S.
Intersil

The IM7114/2114, and IM71415% are
high performance static RAM%
that offer you definite design
advantages: Simple interface
with a wide variety of micro-
processor components; no
need to refresh; a low power
requirement that can effect an

THE COMPETITIVE EDGE.

up to 30 percent power saving
over the nearest competitor.
Lower power means lower

As a leader in 4K memory, we offer you a
choice of low power CMOS or advanced
NMOS memory products. In CMOS,

4K RAM'’s and 4K EPROM?’s. In NMOS, 4K
static and dynamic RAMS. All, in standard
DIPs. All, from a single source: Intersil.

operating costs, lower cooling
costs, lower PC board costs, and
greater reliability. With pin
compatibility to the RAMS you're

A using now. In either 1K x4 or
4K x1 configuration.




in the affairs of men which,
flood, leads on to fortune.”

—

William Shakespeare, 1564-1616

IM 6508 1K CMOS RAM ] BIPOLAR PROM'S
IMB504/6/7 IM 6603/4
4K X1ortKX4o0r512X8 1IKX40r512X8
4K CMOS RAM 4K CMOS EPROM
4 —f 1
IM7027 IM7114/ 44
4K X 1 1IKX40R4K X 1

4K DYNAMIC RAM

IM7116 16K DYNAMIC RAM

L 1

4K CMOS STATIC RAM’s.

Over the years, Intersil has shipped more CMOS
RAM’s than any other manufacturer. By mid-
year, we’'ll be adding a new dimension to our line
of IK RAM’s with a series of new 4096 bit static
RAM’s, including the IM6504 (4096 x1), the
IM6506 (1024 x4), and the IM6507 (512 x 8). Offer-
ing power benefits typical of CMOS, plus TTL
compatibility, the new IM6504 will be ideally
suited to memory systems requiring low power,
non-volatility and high performance.

4K DYNAMIC RAM’s.

generation dynamic RAM that offers you sub-
stantial improvement in page mode, read/write
timing and speeds up to 120ns access and 250ns
cycle time. It's specifically designed for EDP,
computer mainframe memory, microprocessor
and microcomputer applications. Speed and
power, coupled to a lower power dissipation,
mean lower overall costs. Pin compatible with
the slower speed, higher power RAM’s you've
been using.

Circle 21 on reader service card

J | IM7112A/7141A 4K STATIC RAM l

I

4K STATIC RAM

THE TIDE IS WITH US.
AND WE’RE WITH YOU.

At Intersil, we're working at the state of the art in
memory components and subsystems. That
means you can depend on Intersil to supply a
full range of memory components in both low
power CMOS and second generation NMOS
technologies. And 4K memory is just one of the
fields in which we excel. Our aim is not just to
reach the crest of the wave; but to remain there.
If that’s the way you're thinking, join us. Today,
the tide is running with 4K memory. And the
flood is just beginning.

—————————————————————————————
r £032678

INMNEIRS (L

Digital Products: Memory Dept.

10710 North Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171

(800) 538-7930 (outside California)

Gentlemen,
Send me your literature on:

4K NMOS Dynamic RAMS
Send me Intersils New 20x24 Shakespeare I'oster

Name

. 4K CMOS Static RAM5
. 4K NMOS Static RAMS

Company._
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: ____ 4K CMOS EPROMS5%
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Put your
waveform
on the GPIB...

...with a Tektronix

o

77044
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Digitizing Oscilloscope!

— L nu‘lﬁ_

('\: s

OUBNON i

The Digital Alternative

Our Digitizing Oscilloscope is a versatile data acquisition
instrument based on the familiar TEKTRONIX 7704A
Oscilloscope with a P7001 Processor added for interface to the
digital world.

Signal Acquisition Flexibility. The Tektronix Digitizing
Oscilloscope acquires data through a wide selection of standard
7000 Series Plug-Ins such as amplifiers, time bases, spectrum
analyzers, sampling heads to 14 GHz, time domain
reflectometers, curve tracers, digital counters or multimeters
and more.

A/D Conversion with Four Waveform Memories. Aimost any
waveform that can be displayed on an oscilloscope, can be
digitized to 10 bit by 512 horizontal point resolution and stored
in any of four memories in the P7001 Processor. In addition to
waveform data, all crt scale factor readouts are stored as

well. Any of four stored waveforms may be recalled for display
onthecrt.

New GPIB Interface. A/D conversion memory selection and
data transfer can now be controlled externally via the the GPIB
bus. Digitized waveforms in any of the four memories may be
transferred to a GPIB controller for analysis and automated
processing. Complex waveform calculations are now possible
with the convenience of oscilloscope acquisition.

And a New Optional Hardware Signal Averager. It permits
rapid averaging of repetitive waveforms for dramatic signal

to noise improvement.




NOISY WAVEFORM

AVERAGED WAVEFORM

With that kind of flexibility, practical applications for the
Digitizing Oscilloscope are numerous!

In the field of...

Research-a Digitizing Oscilloscope can be used to analyze
fiber optic circuits, or for their research and design. This unit is
also an effective tocl in chemistry and chemical research for
electrochemical and perturbation kinetic studies.
Development-a Digitizing Oscilloscope can be used in
microwave system development by extracting pertinent
spectrum analysis data for study through a frequency range up
to 60 GHz.

Production ATE-a Digitizing Oscilloscope can be used to
automate uitra-sonic testing of nodular iron in foundries. This
unit can even automate electronic system tests or diagnostic
troubleshooting systems in the aero-space industry, and in
many other types of production test environments.
Component Testing—a Digitizing Oscilloscope canr be used to
characterize coax insertion losses, or characterization of
semiconductors. With appropriate programming this unit can
also provide profiles and histograms of line transient absorbing
materials and devices.

Interfaces available are GPIB (JEEE 488-1975), CAMAC,

CP Bus (for operation with PDP 11 Series), TEK
Calculator and others.

Optional controller based systems with powerful TEK SPS
BASIC software and graphic terminal display offers
unmatched signal processing sophistication!

Photos courtesy of:

University of Oregon Graduate Center

Ampex Corporation

Rockwell International
ESCO Corporation

Put your waveform on the GPIB
... write for free information today,
Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97077,
or phone (503) 645-6464, Ext. 1164. |

NAME TITLE
COMPANY PHONE
STREET ADDRESS
1
|
CITY_ STATE ZIP [
- ‘
Tektronix:
COMMITTED TO EXCELLENCE |

For Technical Data circle 22 on Reader Service Card
For Demonstration circle 23 on Reader Service Card



Editorial

Maintaining the technological lead

One factor underscored by the recent
International Solid State Circuits Conference
is the growing international character of
semiconductor technology. At least a third

of the papers were from overseas sources,

and perhaps a third of the attendees were
foreign visitors.

The message is clear: no longer can the
United States assume that it can dominate
technology. Indeed, the keynote speaker at
the 1sscc, Ian Macintosh, a widely respected
technology consultant from Britain, pointed
out that the technical lead of the U. S.
semiconductor industry has perceptibly
narrowed.

He contended that the lead the American
producers enjoyed in the 1960s and early
1970s was not necessarily the result of uniquely
gifted management within the semiconductor
firms. Nor did he feel that the Government
support many semiconductor producers
received was the primary stimulant. Instead,
according to Macintosh; the advantage came
principally from the booming electronics
markets right in their own backyard and,
just as vital, the availability of venture capital
to fuel the rise of the semiconductor industry.

There is a lot to be said for this argument.
For example, lending substance to the
proposition that U. S. management superiority
is a myth is the fact that there have been as
many failures as successes among semiconductor
companies over the years. Also, it must be
noted that RCA Corp. is the only one of the
major electrical/electronics firms from before
the semiconductor era to have made the
transition and survived into the 1970s as an
important factor in the commercial integrated-
circuit market.

Yet, there is no reason why the United

24

States cannot continue to lead in semiconductor
technology, despite the acknowledged gains
made, especially by Japanese competitors.
Some facts of life need to be appreciated,
however. For one, the cost of membership

in the club comes high these days. It is now
clear that small, leading-edge semiconductor
companies, no matter how innovative, may
have to join forces with larger systems-oriented
equipment manufacturers to gain the capital
and leverage needed for serving the giant data-
processing and communications markets,

both here and abroad. Witness the joint
ventures of AMD/Siemens, AM1/Bosch,
Signetics/Philips, and others.

Likewise, successful semiconductor producers
will continue to be drawn toward participation
in end-product equipment by forming systems
divisions of their own. These organizations
will not only keep the semiconductor firms
close to the expanding markets they serve
but, if well planned, will provide profits to
reinvest in product development.

That leaves just one continuing obstacle
to American technological growth: the lack
of private venture capital and tax incentives
for research and development. All across the
country, from large and small companies,
the same complaint can be heard. There is
not enough capital available to finance new
technology —technology that is becoming
increasingly expensive to develop.

The major responsibility lies with the
Federal government, which has failed to
stimulate investment through tax credits or
other incentives in advanced electronics
technology. The sooner the Federal government
is made to realize this fact, the better the long-
range chance for continued U. S. leadership
in technology.

Electronics /March 16, 1978



The right PROM Programmer

makes the job simple.

Pro-Log’s Series 90
means simple

PROM programming.
Microprocessor control reduces
operating steps and guides op-
erators through the few steps
that remain. The Series 90
verifies PROMs as they're

being programmed and auto-
matically weeds out bad or
marginal parts. Separate sock-
ets for master PROM and copy
PROM protect your master
PROMSs from accidental pro-
gramming. Users never need

to calibrate a Series 90.

Simple means flexible,
reliable and safe.

A Series 90 is a complete

yet versatile programmer. [t
consists of a single master
control unit, a plug-in PROM
personality module and options.

The master control unit handles
any of our personality modules.
There are modules for all ma-
jor MOS and bipolar PROMs
and for some one-chip micro-

Electronics /March 16, 1978

This comparison guide
makes selecting a

programmer simple.
We’ve got a free full-color
comparison guide to help you
evaluate the leading PROM pro-
grammers side-by-side. Call or
write for your copy. Pro-Log
Gorporation, 2411 Garden Road,
Monterey, CA 93940. Phone
(408) 372-4593.

processors. The personality
modules come in individual,
generic family, or gang ver-
sions. Options include CMOS
RAM buffer {to 4K bytes),
TTY, paralle! interfaces, paper
tape reader, U.L. listed erase
light, check-sum option, and
RS-232 (terminal or modem)
interface with Auto-baud.

warranty, PROM
personality modules
by a one-year warranty.

Pro-Leg’s programmers are
U.L. listed for your safety.

Master control units are backed
by a two-year parts and labor

PRO-LOG

CORPORATION

IE

Microprocessors at your fingertips.
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“We saved space,
weight and money
with AMP UHF

connectors.

And got2.0 GHz j;
performanc

As you can see, they’re really miniature
with diameters as small as .375”. That
not only saves space and weight but
because their initial and applied cost is
low, they literally save money from
beginning to end.

Despite their small size and cost, AMP
Miniature UHF Series Connectors are
rugged and reliable. They have 40 Ib.
min. cable retention and resist vibration.
shock and hostile environments. They
accommodate RG 58U and 59U
coaxial cable and provide excellent
performance characteristics toa 2.0 GHz
limit and peak voltage of 335 volts.
They’re equally economic for the

900 MHz mobile band and other R.F.
applications in transceivers, CB antennas,
instruments and telecommunications.

Both plug and jack feature precision
solderless crimp terminations of the
center conductor and braid. For limited
production the AMP CERTI-CRIMP

tool is ideal, while for volume production
the AMP Terminating Machine is
available. Whichever you use, AMP
technical assistance and support will
also be available. Even if you are only
in the product planning stage. Because
we’ve learned early involvement can
help us make a really cost effective
contribution to your projects.

AMP and CERTI-CRIMP are trademarks of AMP Incorporated

_§ ;

\

Why not compare AMP UHF miniatures
with the connectors you may be using
now. We’ll be glad to help. For more
information just call Customer Service
at (717) 564-0100, use the reader
service number or write us directly . . .
AMP Incorporated, Harrisburg, PA
17105.

AMP has a better way.

ANMP

INCORPORATED

Circle 26 on reader service card
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AMP EUROPE

Austria — AMP Austria. Bronch of AMP
Deutschlond GmbH. Markgraf-Ruediger Str.
6-8, 1150 Vienno. Phone: 924191/92

Belgium — AMP Belgium. Branch of AMP-
Holiand B.V., Rue de Brabant 62-64, Brussels.
Phone: 322.17.55.17

Fintand — AMP Fintand OY

Pastilokero 3, 00401 Helsinki 40
Phone: 90/584122

France-—AMP de Fronce. 29 Chaussée Jules-César.

Boite Postale No. 39. 95301 Pontoise
France. Phone: 030 82 20, 030 92 30

Germany — AMP Deutschiond GmbH.
Ampérestrasse 7-11, 607 Langen, B. FFM,,
West Germany. Phone: (06103) 7091

Great Britain — AMP of Great Britain Limited,
Terminal House, Stanmore, Middlesex,
England. Phone: 01-954-2356

Holland — AMP Holland B.V., Papierstroot 2-4
5223 AW ‘s-Hertogenbosch, Holland.
Phone: (073) 125221

Italy — AMP Italio S.p.A., Via Fratelli Cervi 15,
10093 Collegno (Torino}, Haly Phone: 785-656

Spain — AMP Espaiiola, S.A., Apartado 5294.
Pedro IV, 491, 495, Barcelona 5, Spain.

Phone: 307- 75-50

Sweden — AMP Scandinavia AB, Datavigen 5,
17500 Jakobsberg, Sweden, Mailing Address:
Fack 5-175 20 JARFALLA 1, Sweden.

Phone: 0758/10400

Switzerland -—— AMP AG, Haldenstrasse 11,

6006 Luzern, Switzerland,
Phone: (414) 235421, 235422 235423

AMP NORTH AMERICA

Canada — AMP OF CANADA LTD., 20 Esna
Park Drive, Morkham, Ontario, Ph: 416.499-1251
Mexico — AMP de Mexico, S.A., Apartado
Postal 179, Naucalpan de Juarez, Edo, de
Mexico, Phone: Mexico City 576-41-55

Puerto Rico — AMP OF CANADA LTD.,

677 Calé de Diego, Rio Piedros, Puerto Rico
00924, Phone: (809) 766-2346

United States — AMP Incorporated,

Harrisburg, Pa. 17105, Phone: 717-564.0100

AMP SOUTH AMERICA

Argentina — AMP S.A. Argentino 4 de Febrero,
76 Villa Zaglo — SAN MARTIN, Buenos Aires,
Argentino, Phone: 752-4612

Brazil — AMP do Brasil Ltdo.,
AV Comendador Martinelli 185,
Lapa, Sao Paulo, Phone: 262-4353

AMP PACIFIC

Australia — Australian AMP Pty, Limited,

155 Briens Road, Northmeod, N.S.W. 2152
Austrolia, Moiling Address: PO Box 194,
Bautkham Hills, N.S.W. 2153 Aus, Ph: 630.7377

Japan — AMP {Japan), Ltd., No. 15-14,7-Chome,

Roppongi Minato-Ku, Tokye, Japan, Ph: 404-7171

Products and services for many specialized
industries are provided by the AMPLIVERSAL
Division. In the United Stotes, this division is
known os AMP Special Industries.

For Amp products and services in other
countries, write: AMP International Division,
Harrisburg, PA 17105, USA.

Electronics/March 16, 1978

Meetings

AAMI Annual Meeting & Exhibit
Program, Association for the Ad-
vancement of Medical Instrumenta-
tion (Arlington, Va.), Washington
Hilton Hotel, Washington, D.C,,
March 29-April 1.

Metric Planning Forum, American
National Metric Council (Washing-
ton, D. C.), Atlanta Hyatt Regency
Hotel, Atlanta, April 2-5.

Symposium on Automatic Imagery
Pattern Recognition, National Bu-
reau of Standards and EIA, NBS,
Gaithersburg, Md., April 3-4.

Industry/Joint Services Automatic
Test Equipment Conference and
Workshop, EiA, American Electron-
ics Association (formerly WEMA), et
al., Town and Country Hotel, San
Diego, Calif., April 3-7.

21¢ Salon International des Compo-
sants Electroniques, Société pour la
Diffusion des Sciences et des Arts
(Paris, France), Paris, April 3-8.

Communications ’78 International
Exposition, 1EEE et al, National
Exhibition Centre, Birmingham,
England, April 4-7.

NAB Convention and International
Exhibition, National Association of
Broadcasters (Washington, D.C.),
Las Vegas Convention Center, Las
Vegas, Nev., April 9-12.

Seminar on New Components for
Optical Communications, IEEE,
Stevens Institute of Technology, Ho-
boken, N. J., April 10.

Acoustics, Speech and Signal Pro-
cessing Symposium, IEEE, Camelot
Inn, Tulsa, Okla., April 10-12.

Testing in Electronics Manufactur-
ing, Industrial & Scientific Confer-
ence Management Inc. (Chicago),
San Jose Convention Center, San
Jose, Calif., April 12-13.

Pattern Recognition and Artificial
Intelligence Conference, IEEE, Nas-
sau Inn, Princeton, N.J., April
12-14.

Energy ’78 Conference, 1EEE, Came-
lot Inn, Tulsa, Okla., April 16-18.

Design Engineering Conference,
ASME, McCormick Place, Chicago,
April 17-20.

Scanning Electron Microscopy
Meeting, Scanning Electron Micro-
scopy, Inc. (c/o Om Johari, P.O.
Box 66507, AMF O’Hare, Ill. 60666),
Bonaventure Hotel, Los Angeles,
Calif., April 17-21.

International Reliability Physics
Symposium, 1EEE, Town and Coun-
try Hotel, San Diego, April 18-20.

sip International Symposium, Socie-
ty for Information Display (Los
Angeles), Hyatt Regency Hotel, San
Francisco, April 18-20.

International Symposium on Remote
Sensing of Environment, Research
Institute of Michigan (Ann Arbor),
Philippine International Convention
Center, Manila, Philippines, April
20-26

Communications Satellite Systems
Conference, American Institute of
Acronautics and Astronautics, Town
and Country Hotel, San Diego,
April 23-27.

Electronic Components Conference,
IEEE, Disneyland Hotel, Anaheim,
Calif., April 24-26.

National Relay Conference, National
Association of Relay Manufacturers
and Oklahoma State University,
Stillwater, Okla., April 25-26.

Microwave Power Tube Conference,
IEEE, Naval Postgraduate School,
Monterey, Calif., May 1-3.

Symposium on Offshore Technology,
IEEE, Astrohall, Houston, May 8-11.

Intermag Conference, 1EEE, Palazzo
dei Congresso, Florence, Italy, May
9-12.

Conference on Software Engineering,

IEEE, Atlanta Hyatt Regency Hotel,
Atlanta, May 10-12.
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Power-One’s 83 different models
easily represent the broadest selection
of open frame power supplies in the
industry. And these are “off-the-shelf”
standards — ready for delivery.

Ready when you need them.

Talk about prices. ..
It's still 1973

An example: Our Model B5-3 was
$24.95 in 1973. Four years later, during
a period when “across-the-board”
price increases were routine,
Power-One’s Model B5-3 is still
$24.95! The same is true with

practically all of our standard models. Talk about shipments...

Amazingly, Power-One open Over 250,000 to date
frames were price competitive in '73. . A
Think what they are today. Power-One shipped its first open

frame power supply in May, 1973.
We've now crossed the quarter-million
mark. Over 100,000 units were
delivered last year alone. That
makes Power-One the
largest producer of open

Talk about frame power supplies in
varnety... the world.
Heinz 57,

What does this mean to you? Only
that a great number of individuals and
companies have found continuing and
complete satisfaction in our products.

Power-One 83

We've not only outdistanced our
competitors, we've even dethroned
Heinz as the king of variety. We think you will, too.



Talk about facilities ... 60,000
square feet of open frames

Our recent move to the largest
complex dedicated solely to the
manufacture of open frames has been
geared to a single objective — that of
making the best product of its kind
even better.

Through proprietary production
techniques, combined with the finest,
most modern equipment available
today, our new, enlarged facilities will
enable us to continue to hold down
costs ... while ever improving quality,
delivery, and service.

So next time you're in the area, stop
by. See for yourself who we are, what
we are, and most important, why
we're the world's largest manufacturer
of open frame power supplies.

““Thin
upk

0

Talk about reliability... We burn  Even customs and modified standards
them in so they don'tburn out  are covered.

So please, don't delay. Get your
free copy now. Circle the reader’s
service number or, for faster delivery,
phone us
direct or send

Every single unit that bears the
Power-One label undergoes a full
functional test, followed by a
minimum 2-hour burn-in plus a final
full functional test. We repeat . . .

X : in the
every single unit! completed
We consider this tough burn-in coupon.

testing one of the key factors in our
company’s growth. We know of no
other company that conducts more
than a single operational test on 3 _——i
their standard production-line units.
Consequently, we know of no other
open frames that match up to
Power-One’s for long life and
overall reliability.

RUSH

me a Copy
of your new
'78 edition catalog.

Talk about catalogs...
Get our new '78 edition now

It's all new, and all inclusive.
Complete specifications on every
standard model, along with
dimensional mounting drawings,
product photos and descriptions, Zip Phone
prices and ordering information. T

RUET /)| <N

D.C. POWER SUPPLIES

Power One Drive, Camarillo, California 93010  Phone: (805) 484-2806 » TWX: 910-336-1297
Circle 29 on reader service card
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What engineering
about using micro

Microcomputers are changing the competitive picture in hundreds
of industries, in thousands of applications.

Designers are using microcomputers to create new products,
even new markets. Microcomputers are breathing new life
into existing products and providing competitive
advantages in both price and performance.

For management, there’s an added chal-
lenge. What's the most profitable way to take
advantage of the microcomputer revolu-
tion? Should you start from scratch,
dedicating time and resources
to component-level design?
Or should you take
advantage of fully
assembled and
tested “com-
puters-on-a-
board”?

You didn’t
have a choice until
just two years ago.
That'’s when we intro-
duced the first single board
computer. Like “super compo-
nents,” single board computers have
made it easy to add intelligence
to any system.

Sheer economics is one reason why.
Up to 1,000 systems a year, you're money
ahead with single board computers. That's
based on a tradeoff formula that carefully con-
siders amortized development and testing expenses,
as well as direct material and labor costs.

Then, when production volume makes it more eco-
nomical for you to switch to components, we’ll provide all
you need to do the job yourself—manufacturing drawings, pc
artwork and a volume source for
all the essential LSI components.

Time saved is another important
reason single board computers make
sense. You're into production sooner,
without time spent developing the

o= computer sub-system. Your engineers
system | can go directly to the design of
Sy items per year application-dependent hardware.

Cost




managers should know
computers profitably.

RMX-80™ Real-time Multitasking Executive
gives you a head start in software development,
without the need to reinvent system software for
every application. Intellec® our microcomputer
development system, speeds application soft-
ware development. It puts PL/M and -~
FORTRAN-80 (ANS FORTRAN 77) high- |
level programming languages and a macro-
~assembler at your command. And supports
R full text editing, relocation and
linkage capability. In-Circuit
Emulation, with symbolic
debugging, provides a
diagnostic window
into your prototype to speed and simplify system development.

Our growing selection of iSBC™ products gives you the flexibility to
tailor a system to your specific application, without compromise. Choose one
of our five single board computers, starting at $99* There’s a full selection of
memory expansion boards, communication interface boards, digital and analog
[/O boards, mass storage systems and a high speed math processor. Or you can
start with one of our packaged System 80%s.

You're assured of the highest reliability when you build your system around an
¥ Intel single board computer. For example, MTBF for our iSBC 80/10 is 91,739 hours
at 25°C. Ask for your copy of our iSBC Reliability Report.
' There’s also the security of Multibus?™ the multi-processing bus architecture we developed
for single board computers. Multibus has become such a widely accepted industry standard that
today there are over a hundred Multibus-compatible products available from 42 independent com-
panies. And Multibus is your guarantee of compatibility with future Intel iSBC products.

Get started with our comprehensive iISBC System Configuration Kit. It's a catalog of Intel single
board computer products, with detailed configuration instructions and worksheets to help you define the
optimum iSBC solution for your needs.

For your kit, or for on-site assistance in configuring and pricing your iSBC system, contact
your Intel representative or distributor. Or write: Intel Corporation, 3065 Bowers Avenue, Santa Clara,
California 95051. Telephone: (408) 987-8080. In Europe contact: Intel International, Rue du Moulin
a Papier, 51-Boite 1, B-1160, Brussels, Belgium. Telex 24814. In Japan contact: Intel Japan, K.K.,
Flower Hill-Shinmachi East Bldg. 1-23-9, Shinmachi, Setagaya-ku, Tokyo 154. Telex 781-28426.

Visit us at the Hanover Fair '78

April 19 through 27, 1978. Cebit-West,
Hall 18. Booth 1503.

Syssmanl

Circle 30 for iSBC Configuration Planning Kit
*iSBC 80/04. domestic U.S. price, 100 quantity. Circle 31 for pricing and configuration assistance 31



TRIMMER SETTABILITY T0 0.01%
...AND NO BAGKLASH!

Vishay Bulk Metal” resistive elements and latest mechanical
improvements raise trimmer technology another notch.

Seltability 0.01% typical, 0.05% max. The typical set-
tability of Vishay precision trimmers is shown by the red
line in the chart below. Multi-fingered wiper over photo-
etched redundant current paths on mirror-like planar Bulk
Metal resistance element produces an output smoothness
(resolution) reflecting a very uniform, non-erratic progres-
sion in value. Result: both excellent settability and long-
term reliability.

| Sefability of Bulk Metal* trimmers
compared with wirewound and cermet

Resistance

Vishay Bulk Metal

Designed to meet or exceed Mii-R-39035 Char. H
requirements. TCR of 10 ppm/°C over entire Mil range
from —565°C to +150°C—that's five times tighter than
spec. Long-term load-life stability of 1% max AR after
10,G00 hr at rated power and 85°C. Very low noise.

Tight backlash control

+ 20:1 gear reduction -~
for vernier-like adjusting £ ‘{?ﬂ@-

* Mirror-smooth '
=
._"

* Microbrush on
/ redundant
paths

surface I

» Contact point
unatfected by
thermal expansion

Wirewound

Wiper Travel

-

I
\

Setting stability 0.5% max AR zfter
shock and vibration. Superior mechanical
design keeps settings on value through

time and rough service by eliminating stored
energy (potential backlash) in the wiper and
adjusting mechanism.

Other advantages. Unmeasurable hop-off. Vishay
quality (at competitive price) lets you halve ycur
circuit-error budget and buy lower-cost
components elsewhere in system.

Pin configurations for %'’ sq, %"

sq, %' rd, %" rect, 1%’ rect. Call or
write Vishay Resistive Systems Group,
63 Lincoln Highway, Malvern, PA 19355;
(215) 644-1300;, TWX 510-668-8944.

=

VISHAY

RESISTIVE
SYSTEMS
GROUFP

Passive components aren't necessarily inaclive—specify Vishay.

Viskay

Circle 32 on reader service card ket



Formatter coming
for double-sided
floppy drives

Analog lists fast
synchro-to-digital
converter family

Peripherals due
for I2L version
of TI’s 9900

Canadian firm
has C-MOS version
of Motorola 6802

32-bit micros called
key to market in
data communications

Electronics /March 16, 1978

Electronics newsletter

Look for Western Digital Corp. in Newport Beach, Calif., to be first on
the market with a large-scale Mos formatter controller for dual-density,
double-sided floppy-disk drives. Thought to be unique in the microperi-
pherals field, the new FD1791 has all the control and bit-manipulation
features that the firm’s earlier 1771 and 1781 chips provide for single-
sided floppy-disk drives, plus the capabilities needed to read, write, and
format double-density diskettes.

Analog Devices Inc. of Norwood, Mass., will soon announce a family of
3%-digit synchro-to-digital converter modules that boast an extremely
fast tracking rate of up to 75 revolutions per second. The modules also
will offer other such notable features as transformer isolation, program-
mable signal or reference input modes, a wide input frequency range
(either dc to 400 Hz or 400 to 2,600 Hz), operation from a synchro or
resolver input, and a choice of binary-coded-decimal output ranges (either
0°t0 359.9°or —180°to + 180°).

Texas Instruments is about to introduce peripherals for the integrated-
injection-logic version of its 16-bit 9900 processor. In the next few months,
the 9900 will gain an 121 16,384-bit read-only memory, priority-interrupt
controller and interval timer, plus a serial input/output expander. But even
more important are several programmable peripherals, including another
i-0 expander and an interface adapter, that are software-alterable.

Most Canadian semiconductor firms have been unsuccessful in attacking a
broad spectrum of the LsI market, so Mitel Semiconductor of Bromont,
Quebec, is aiming at the telecommunications and instruments industries
with two new high-performance LsI chips in development and expected out
by year’s end.

One new device will be a c-Mos version of Motorola’s 6802 bipolar
microprocessor with 2 kilobytes of random-access memory, clock, and
drivers on the chip. Designated the 46802, the 8-bit microprocessor is
fabricated with an oxide-isolated silicon-gate process Mitel calls 1SO-CMOS.
In addition to being a zero-power device, the microprocessor is said to be
faster that its counterpart from Motorola, which is understood to be
talking with the Canadian firm about second-sourcing.

The controversy among data communications professionals over the use of
LS circuits —some are gearing up for 8- and 16-bit microprocessors while
others are unwilling to commit themselves —will remain unresolved until
the 32-bit microprocessor becomes dominant. That’s the opinion of Dennis
Fairclough, chief computer scientist at the Eyring Research Institute of
Provo, Utah. Fairclough, speaking at Interface 78, the data communica-
tions show held in Las Vegas, March 6-9, said that the 32-bit machines
will catch on because they will have the processing power of today’s
mainframes. He predicted that the processors will take over such jobs as
editing, code conversion, error correction and control, message buffering,
and message switching.
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Willis leaves
Solar Power,
starts Solenergy

Chips cut cost
of optical modules

Grumman plans
to soup up
Mohawk radar

Addenda

Electronics newsletter

There’s a new firm —Solenergy Corp. —in the solar photovoltaics business,
but it is led by a familiar name. Robert W. Willis, who resigned last month
as president of Solar Power Corp., North Billerica, Mass., put together
private backing to start Solenergy in nearby Wakefield on March 1. Willis
says Solenergy will sell silicon cells fabricated from purchased wafers, plus
modules and consulting services, all for terrestrial applications.

He is convinced there is room in the Department of Energy’s national
photovoltaic program for small business enterprises if they team up with
much larger systems houses and provide them with the expertise that will
be needed to win DOE contracts for photovoltaics systems.

Though optical data transmission is starting to catch on in some industrial
and process-control environments, as well as for short computer-to-
peripheral runs, the $500 to $1,500 price tag on transmitter and receiver
modules is holding back widespread use of fiber optics. But Honeywell Inc.
and Spectronics Inc. hope to change that: they have jointly developed a
pair of transmitter-receiver chips that will do most of either module’s job.
The price for either should be less than $25 in large volumes, and about
$100 for single units. Honeywell will make the chips; Spectronics will
market them, with samples available later this month.

To provide field commanders with more timely intelligence information,
Grumman Aerospace Corp. in Bethpage, N. Y., is proposing a modifica-
tion to the APS-94 Side Looking Airborne Radar operating on its OV-1
Mohawk aircraft built for the Army. Specifically, Grumman has deter-
mined that by using an electronically scanned antenna in place of its
present fixed-beam unit, the Mohawk’s radar system can provide a real-
time 90° field of view and give target speed and direction, two features not
easily determined with the present system.

Having lagged in the 4-k random-access-memory race, Motorola does not
intend to be a 16-k also-ran; it is now apparently shipping more than
100,000 parts each month. That is not quite the level that Mostek, Intel,
and NEC have reached, but it is enough to make some observers predlct
more parts than orders by June. . .. Chrysler has chosen Mostek’s 3870
microcomputer for the optional trip computer it will hang from the ceiling
of about 100,000 1979-model trucks. . ... TI will start shipping samples
of its 9940E, a 16-bit microcomputer with on-chlp erasable PROM, next
month. But the firm has managed to squeeze in the full 9900 instruction
set, as well as decimal correction instructions, not just the subset it planned
earlier. ... High-level languages promise to gain firm footholds in the
microprocessor world. By summer, Intel’s development system will handle
a beefed-up version of the ANSI-77 standard Fortran; Zilog’s disk-based
microcomputers will get a big (24-kilobyte) Basic compiler; and Microsoft
is preparing its APL, which will open the door to all the 1BM software in the
public domain. . . . T1 has assigned functions to pins on its 64-k erasable
PROM and plans to make samples available this summer —about the same
time that Intel plans to ship its 32-k version.
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MORE BIG TALK
ON
ECLIPSE
SYSTEMS.

First, we brought you General ECLIPSE sys-
AOS, the most intelligent i tems. So now you can take
multiprogramming oper- : advantage of the sophisti-
ating system to be found cation and efficiency of big
on a small computer. Now [&& ¢ computer PL/I without hav-
we bring you the fastest, ! . ing to buy a big computer.
largest and most efficient * PL/I is just one more reason
version of PL/I ever im- ~ why Data General is the
plemented on a minicom- computer company that

puter. And that’s not just
talk. It’s available now on
all multiprogramming Data

¢»DataGeneral

We make computers that make sense

really talks sense.
S/ Call (617) 366-8911, Exten-
i/ sion4735. Or write.

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General tCanada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 82-1361. Data General Ltda., Sao Paulo, Brazil, 543-0138 (© Data General Corporation, 1978. ECLIPSE is a registered trademark of the Data General Corporation.
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Keep those cards



& letters coming!

For some, it would be enough
to establish industry standards.
Like our LM 317.

Or to build an unusually large

assortment of “building block” parts.

But, you see, we keep getting
telephone calls. And notes on the
back of old napkins and such.

“Hey,” they'll say, “why don’t
you make a linear huffle muffle?
Boy, could I use that!”

So we did.

Introducing
3-Terminal Negative
Adjustable Regulators.

Per request. The LM 337.
Output voltage adjustable from
—12to—37V. 15A output guaran-
teed. Excellent thermal regulation
—0.002%/W. 1007% burn-in, for
improved reliability; 100% tested
for short circuits and thermal
shutdown.

Introducing
3-Amp Positive
Adjustable Regulators.

Per request. The LM 350.
Guaranteed 3A output current.
A 1.2V to 33V output range. Line
regulation typically 0.0057% /V.
Load regulation typically 0.17%.
And, most critically, 1007 electrical
burn-in in thermal limit!
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Introducing
2.5V Reference Diodes.

Per request. The LM 336.
Guaranteed low temperature co-
efficient. =1% initial tolerance
available. And low prices to boot.

Introducing
3-Terminal Adjustable
Current Sources.

Per request. The LM 334.
10,000:1 range in operating current.
From 1V to 40V. Accuracy not
affected by long wire runs. Also,
requires only two wires.

Oh, you're welcome.

—_—_————_— - - —_———— — — — —————

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

Gentlemen: Please respond to the following requests—
O Send me data sheets on your voltage regulators.

O Send me data sheets on your current sources and
reference diodes.

O Send me your voltage regulator cross-reference.
O Send me your voltage reference/cross-reference.
O Hey, why don't you make a

. Boy, could I use that!

Name Title
Company
Address
City State Zip
Telephone
ZANational Semiconductor
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Samtec Electronic
Hardware

SAM SHINE, PROP

o e e - _p
NEVER A GOLD

SURCMMREE

PRICING

no Surpriseg

The customer comes first at Samtec...and our
growing OEM and distributor accounts really ap-
preciate it. We believe that service follow-up, de-
livery and pricing promises are meant to be kept
— and we work hard to see that they are.

Why not give us a try and see how trouble-free
personalized service can be?

Get our New 32-page catalog today—complete Socket/Terminal Strips DIP Sockets
with all specs and ordering data. See what a T
difference personalized service can make! e %
—_—— = : E gé LK
I=——— "'}/ 7 I

810 PROGRESS BOULEVARD , NEW ALBANY, INDIANA 47150 TO Sockets Cable Strip Connectors Adaptors

PHDNE (812) 944-6733 © 1978-Samtec, Inc.
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Significant developments in technology and business

Single-chip

level detector

sells for 65¢

Bipolar device from Tl
combines many different

components usually offered
in separate packages

Moving to strengthen its position in
the industrial linear marketplace,
Texas Instruments Inc. is leading
with a totally new device—a five-
step analog level detector that prom-
ises to find many industrial, consum-
er, and automotive applications. It
was unveiled at the same time the
Dallas semiconductor maker re-
leased about a dozen new versions of
traditional linear integrated circuits,
including line drivers, data convert-
ers, and controllers for switching-
regulated power supplies.

The detector, the TL489, is
unique for two reasons: it combines a
startling number of components on a
single chip, and it sells (in quantities
of 100) for just 65 cents. For this
price, T! supplies five comparators,
five output driver transistors, a high
impedance input buffer, voltage reg-
ulator, and five scaling resistors.

To make an equivalent level detec-
tor has till now taken an entire
circuit card of components costing
many times more. TI foresees the
chip’s use in such equipment as low-
precision meters, warning-signal in-
dicators, analog-to-digital convert-
ers, feedback regulators, pulse shap-
ers, delay elements, and automatic
range switchers.

Meet the chip. Each comparator
on the bipolar chip, shown in sche-
matic, has an open-collector output
capable of sinking currents up to 80
milliamperes and withstanding
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voltages up to 18 volts. This means
that the device can directly drive
display elements such as light-emit-
ting diodes or even filament lamps,
as well as high-level digital logic like
transistor-transistor and complemen-
tary-Mos logic. Moreover, the part
offers a high input impedance of 100
kilohms typically.

At a nominal input voltage of 200
millivolts, the device’s Q, output
switches to a low logic level. Each
200-mv step at the input thereafter
causes the other outputs, Q, through
Qs, to switch consecutively to a low
logic level, so that all the outputs are
low when the input voltage is
approximately 1,000 mv.

The schematic shows the TL489

wired as a level indicator with a
flashing alert. In this application, the
device lights up the LEDs in
sequence, turning on LED, first and
LEDs last as the input voltage
increases in nominal 200-mv steps.
When the voltage at the wiper of the
input potentiometer falls below the
device’s 200-mv threshold, LED;
flashes on and off periodically.

All five trigger points provide a
switching hysteresis of about 10 mv,
permitting the device to be operated
with slow input signals yet be free of
the danger of oscillation at the
outputs. To prevent noise pickup, Ti
recommends connecting a capacitor
between the unit’s high-impedance
input and ground, especially when

ANALOG v
INPUT =

INPUT

100 k2
100 k2 éd—'\/\/v—l

Al

ZSAF;

GND

AA

5 M2 @D

AA

1 2 Q3
i 0 S <l <
® & & @
[ LED, LED, LED; TLED; T LEDs
b3 2 b4 b3
v+

Five levels. Analog level detector packs five comparators and drivers, a voltage regulator,
and input buffer onto one chip. Comparators switch for every 200-mV step in input.
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the part is driven from a high-imped-
ance source.

The TL489 operates from a
supply voltage of 10 to 18 v. It

comes in an eight-pin plastic dual in-
line package for operation over the
commercial temperature range of
0°Cto 70°C. U

Commercial

Electronic lock stores its code
in nonvolatile semiconductor memory

To thwart thieves with duplicate or
master keys, hotelkeepers favor elec-
tronic locks for their rooms because
the lock “‘combinations” are easy to
change for each new guest. But there
is a drawback: each lock must be
linked to a central combination-
storing station by a costly two-wire
circuit or the hotel’s television or
telephone wiring.

Enter Arthur D. Little Inc., the
Cambridge, Mass., consulting and
market research firm. It has built a
prototype of a new type of electronic
lock that stands alone as the guar-
dian of the guest room door. The
combination is stored for record-
keeping in the central station and
also inside the lock itself—in a
nonvolatile semiconductor memory.

Change. Moreover, the guest is the
unwitting bearer of the lock’s new
code. It is stored on a plastic “key”
resembling a credit card that the
hotel provides upon check-in.

“The stand-alone and the intrinsi-
cally secure features are what makes

this system different from other elec-
tronic systems,” says Samuel W.
Tishler, manager of the invention
management program at ADL. By
“intrinsically secure” Tishler means
there are no signals representing the
lock’s combination running along the
hotel wiring, which a sophisticated
thief theoretically might be able to
intercept.

The system also employs a ran-
dom coding scheme that adds to its
security. In effect, there are no
secrets that can be learned and
compromised, points out Daniel Sab-
say, a 34-year-old inventor who
received a patent for his Metaphase
security system some four years ago.
He tried unsuccessfully to interest at
least 10 firms in developing it until
he began working with ApL last July
(see **‘Managing inventions at ADL").
Sabsay is employed as a program-
mer at another firm in Cambridge,
while ADL brings his idea along.
Right now, Tishler is ready to license
an electronics firm to finish the

Managing inventions at ADL

The Metaphase security system is only the latest in a series of inventions
developed by Arthur D. Little’'s invention management program. Established
in 1957, the program has seen many successful products licensed, such as
penicillin synthesis to Bristol Myers and a facsimile transceiver to Graphic
Sciences. Other products have included a text-editing system, ink-jet print-
ing, a hand-held data entry device, silk-screen printing technology, and a
two-way data-communication system using power lines.

The program evaluates inventions for their potential marketability and
develops and licenses the most promising by supplying money and technical
expertise. Most of the inventions come from outside ADL, although the
program does sponsor in-house designs. Says Samuel W. Tishler, manager
of the eight-person group, ‘“We try to evaluate inventions from the point of
view of practical application.”” And he adds wryly, ‘“You should see some of
the perpetual-motion machine ideas that wander in here.””

Criteria the inventions must meet include a market potential of more than
$5 million annually; coverage by patents or patent applications; and a cost of
production or use lower than that of similar products already on the market.
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hardware and another firm to mar-
ket it. He says it is two years from
completion.

It will be an unusual piece of
equipment, driven by room current
or a standby battery. It will have a
metal-nitride-oxide-semiconductor
memory to store the lock’s code,
light-emitting diodes to scan across
the coded key, and a fiber-optic light
pipe to bring the reflected light to a
phototransistor. Directing it all will
be a 4-bit microprocessor to compare
the code on the key with the code in
the lock and, when the codes match,
trigger an optically isolated relay to
open the door latch.

The prototype key uses punched-
hole coding, but Tishler wants a
printed bar code resembling the
product code used in supermarkets.
Each key would contain a 90-bit
code. Two 28-bit portions would be
devoted to activating the lock, the
rest to such things as identifying the
key’s user.

One set of 28 bits is the lock code,
its counterpart stored in the MNOS
memory. The key is inserted in a slot
by the door, and when the door and
key codes match, the door unlatches.
The harder part is when a guest
checks in and is given a new key.
The key not only contains a new
code for the room but in the second
28-bit, or reset, space is printed what
is now the old 28-bit lock code for
the room —the code to be changed.

Double scan. The lock electronics
scans the key and, if the lock codes
do not match, checks the reset code.
When this matches, the micropro-
cessor then controls the writing of
the new bar code into the lock’s
memory and the door is unlatched.
Otherwise, the door will not open.

The lock codes will be generated
randomly down at the front desk in a
so-called Keymint and will be a
function of the unit’s internal clock,
says Sabsay. The clock could run
through the 22 numbers, or more
than 268.4 million possibilities, in
minutes, with the chance of issuing
the same combination for any two
keys virtually nonexistent, he points
out. The Keymint prints the new bar
code on the key and stores it with the
room number in memory. It also
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prints in the reset position the old
28-bit lock code for that same room.

The MNOS memory used in the
prototype is General Instrument
Corp.’s ER1400 electrically alter-
able read-only memory, organized
into 100 14-bit words. The micropro-
cessor is at present implemented
with conventional transistor-tran-
sistor logic. Tishler estimates the
lock electronics, which should fit on
a 3-by-5-inch circuit board, could
sell for about $30 and the Keymint,
built around a microcomputer, in the
$2,000 to $3,000 range. The wiring
required with present electronic
locks can boost their price up to
$500 per room, he says.

Batteries

Ni-Cad unit comes in
dual in-line package

Now a rechargeable battery has
been squeezed into the workhorse of
the semiconductor industry—the
dual in-line package—allowing it to
be plugged directly into printed-
circuit boards. The feat has been
accomplished by General Electric
Co.’s battery business department in
Gainesville, Fla. It provides digital
systems designers with small, plug-in
standby supplies for protecting their
normally volatile solid-state random-
access memories. And with simple
trickle-charge circuitry, the batteries
will remain charged.

A General Electric spokesman

Plug-in. Rechargeable nickel-cadmium bat-
tery from General Electric can be plugged
into or soldered to a circuit board.
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expects the primary customers for
the new Data Sentry batteries will
be original-equipment designers and
microprocessor users. Potential ap-
plications include microprocessor-
based systems for computers, indus-
trial controls, and appliance controls,
as well as single-chip microcomput-
ers, add-on memory boards, and
point-of-sale terminals.

Right on board. Heretofore, engi-
neers had to mount standard cylin-
drical cells, of the AA, C, or D type,
in special battery clips on the pc
boards. Alternatively, they used
larger rechargeable batteries
mounted off the board. The new
batteries, offered in 2.4- and 3.6-volt
sizes, can be plugged into DIP sockets
or soldered directly to the board.

The battery is built around a tiny,
sealed cylindrical nickel-cadmium
cell, the uP 80, which is just under
0.6 inch long and under half an inch
in diameter. The batteries are rated
at 70 milliampere-hours at 15 ma.

Typically, one of the units could
power up a metal-oxide-semiconduc-
tor RAM drawing 10 microamperes
for almost four months or a larger
memory drawing half an amp for
more than five minutes. Both batter-
ies are rectangular, measuring 1.67
inches long and 0.6 inch high.
However the 2.4-v unit is 0.67 inch

wide, the higher-voltage unit 0.82 in.
wide. For comparison, a standard
plastic 14-pin DiP is smaller, measur-
ing 0.76 in. long by 0.26 in. wide and
0.24 in. high. Both batteries come in
a black plastic case with four dual
in-line pins. In 100-plus quantities,
the 2.4-v unit costs $2.76, the larger
unit, $4.14. O

Charge-coupled devices

Chip helps detect
targets automatically

To get the most out of new imaging
systems planned by military users
for spotting tactical targets, their
operators could do with help in
perceiving such targets as camou-
flaged tanks and guns, which are
notoriously hard to see on a flick-
ering display screen. Edge-detection
computer routines fortunately can
process the sensor data so as to
enhance straight lines and thus
outline man-made objects boldly.
Unfortunately, even the simplest
algorithms take up to 10 seconds to
detect edges in each image frame.
To overcome this lag, Hughes
Research Laboratories has used fast,
charge-coupled-device integrated-

about 2 V.

Bell develops lithium battery

While General Electric Co. has been repackaging nickel-cadmium batteries
into a standby power source for integrated circuitry, scientists at Bell
Telephone Laboratories in Murray Hill, N. J., have been busy developing a
rechargeable lithium battery cell that could be used in larger standby power
sources for telephones and central office equipment.

Key to the advance was the synthesis of a new material, vanadium
disulphide, a layered compound similar to mica and graphite with the special
ability to function as a battery material without permanently changing, either
physically or chemically, during the charge-discharge cycle.

In Bell's one-celled battery, vanadium disulphide is the positive and
metallic lithium the negative electrode. The lightweight cell puts out 2.5 volts,
or about double the voltage of nickel-cadmium cells commonly used to
power electronic devices. By comparison, nickel-cadmium cells are heavier
and put out 1.3 V each while lead-acid systems are heavier still, but put out

According to Bell, most Ni-Cad or lead-acid batteries operate tar below
their expected capacity because considerable fractions of their active mate-
rials are used for mechanical support. Layered compounds would not have
this drawback, but large, practical batteries have yet to be made. However,
Bell continues, a practicai lithium-vanadium-disulphide battery *'might offer
five to eight times the energy density of a lead-acid battery."
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Clearer view. Edge-detection computer rou-
tines applied with Hughes' CCD chip help an
operator at a cathode-ray-tube display to
see targets better by outlining them, as for
this personnel carrier and camouilaged tank.

circuit technology to build a chip
that helps detect edges almost in real
time. “The system works anywhere
from 300 to 1,000 times faster than
a general-purpose computer,” says
Graham R. Nudd, head of signal
processing at the Hughes Aircraft
Co. unit in Malibu, Calif.

A new technique. But two-dimen-
sional image processing with CCDs
had never been done anywhere, says
Nudd. To build a device that would
simultaneously locate edges in both
X and Y planes, they devised a tech-
nique called bipolar charge weight-
ing. for which the firm is applying
for a patent.

The chip contains three parallel
shift registers that receive image
cata from the primary tube or solid-
state sensor. Each takes one line at a
time, so the registers always hold
three contiguous lines of the image.
The 2-d operation is achieved by
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some 20 edge-detection algorithms
fabricated in register architecture
treating the three lines as a three-by-
three array of nine separate picture
elements. Straight-edge components
are located simultaneously in hori-
zontal and vertical planes by contin-
uously calculating differences in
weighting charge levels between the
picture elements.

This key charge-weighting tech-
nique developed by Hughes is done
by the register’s gate structures,
which sense analog charge levels
proportional to image intensities.
Lengths of these gates are varied to
produce equivalent weighted charges
in what Nudd is calling two-dimen-
sional filtering. The cCD circuits
detect edges and control gain and
brightness. They also reject impulse
noise and allow resolution in shad-
ows and bright areas.

A 2-mHz clock rate. At present,
the Hughes cCD circuit takes up only
a 40-square-mil area on a standard
200-mil? chip, holding potential of
adding more parallel processing, if it
is desired. In tests, Hughes is oper-
ating the prototype at a 2-megahertz
clock rate, edge-detecting still photo-
graphs and then displaying the
results on a video monitor.

Nudd sees no great obstacles in
the way to Hughes’s goal of using
the chip to edge-detect at the full 5-
MHz rate of an ordinary television
video system. Thus, he thinks the
chip-based design could be ideal for
military smart-sensor projects,
which seek to integrate processing
elements with detectors in order to
simplify system design and opera-
tion. In fact, the two-year Hughes
program is partly sponsored by the
Advanced Research Projects Agency
of the Defense Department.

The use of ccD technology has
other benefits, in addition to the
speed, he says. For one, the edge
detector is compatible with the ccD
detectors planned for sensing arrays,
and the low power/product require-
ment (about 0.01 picojoule) allows
circuit complexity to support even
higher performance.

Further improvements are already
under way, he says, and Hughes is
now testing an adaptive ccD chip,

which takes the edge-detected image
and sharpens it further with five
additional steps. Some algorithms
for the program were developed by
the University of Southern Califor-
nia’s Image Processing Institute. [

Business

CCIA grows in
influence, members

Few trade associations or profes-
sional societies can boast a sevenfold
increase in their membership in only
six years of existence. But that is
what the Computer and Communi-
cations Industry Association has
done since its founding in 1972 as
the Computer Industry Association.
Now with 47 members—and nine
membership applications pending —
CCIA is still not large, yet the impact
of its operations, especially in Wash-
ington, is attracting more attention
in Congress and the Federal bu-
reaucracy than some of its much
larger counterparts.

Much of the credit for ccCiA’s
growth goes to its president,
A. G. W. (Jack) Biddle, according to
members attending its Fifth Wash-
ington Caucus last month. Unlike
the larger Computer and Business
Equipment Manufacturers Associa-
tion, made up largely of the big
makers of turnkey systems, much of
CCIA’s membership consists of inde-
pendent producers of subsystems,
terminals, memories, and software.

Biddle, a 46-year-old West Point
graduate, recognizes that a large
part of the success of CCiA, which
began life as a vehement critic of
what it regarded as anticompetitive
practices by I1BM [Electronics, June 7,
1973, p. 14}, stems from the fact
that before its creation “there was no
strong representation in Washington
for the medium-sized company” in
computers and communications.

cclia differs from CBEMA and most
other trade groups in its one-
man-one-vote structure and maxi-
mum annual dues of $42,000 regard-
less of a member company’s size,
continues Biddle. Trade associations
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Our New
Dual-Polarity Voltage Regulator
two singles
for less than a buck.

Replacmg 78M and 79M reQUIGtors' Enhance Design Flexibility. Check the chart
this new IC gives you positive below to select from the five fixed-voltage models now
and negative regulation ava,ﬁable. Continuously adjustable, each

P \ { model can be balanced/unbalanced sim-
at 32% lower cost. Before | ply by using shunt resistors. This

feature enhances design flexibility

during development or small pro-
duction runs. Internally current-
limited, our dual-polarity regulators
are also fully protected against ther-
mal overload. And they come in a
choice of packages: either a commer-
cial-grade plastic DIP—or a TO-99
specified over the full military
temperature range.

Now's the time to start de-
signing in the Signetics dual-
polarity regulators for future cost
savings and reduced parts count.

And if you’re designing a
single-polarity power supply,
don’t forget that we also have
a complete line of 3- and
4-terminal, single-polarity
regulators. To get complete
technical information and a

How many times have you
reached for two single-polarity
regulators, and wished that the
functions of both were handled
by a single, low-—cost IC?

Wish no more. Signetics
dual-polarity voltage regulators |
are here. And each new model
is designed to replace both 78M:
and 79M devices at a 32% savings;

They cost only 99¢ each i
hundred quantity. But low price isn'#§
the only reason to choose our dudl
polarity regulators for your next desig
They also reduce capacitor costs and in-
crease design flexibility.

Compare Capacitor Costs. Almost
always, a voltage regulator re-
quires input/output capacitors
because it is remotely located

from the power supply filter. - .
With the '?gM/79§/I IDal;)p[z:roach, quick response to your specific
two fixed-composition ca- needs, complete and mail the

pacitors (0.1uf and 0.33uf) coupon below.

and two electrolytics (1.0uf
Sinnotics

and 2.0uf) must be used. But be-
cause of a unique design, our dual-""
polarity ICs use only low-cost, fixed-

O My need is immediate. Please have your local sales
representative provide me with a free sample.

Phone ( ) B EM 316

L-----—-—------------

composition capacitors (0.1uf). Even when compo- a subsidiary of U.S. Philips Corporation
nents are purchased in large quantity, the dual-
polarity approach can save more than 40¢ per regu- e 15'9“9'§5C0'D:'a“0”
lator in capacittor costs alone, when compared to the Surfwifc;?oﬁ E;’jgg
78M/79M requirements. Telephone 408/739-7700
r - G Y Y Y G G O G G B B G IR B B D I e 1
Model Voltages 1 To: Signetics Information Services, 811 E. Arques Ave. ]
SE/NE5551 *5.0 i PO. Box 9052, MS 27, Sunnyvale, CA 94086 i
SE/NE5552 *6.0 Please send data sheet and application note for:
SE/NE5553 *12.0 1 . i
SE/NE5554 +15.0 | O Dual-Polarity Regulators i
SE/NE5555 il ] O Single-Polarity Regulators ]
Iout: 300 mA with heat sinking. |  Name Title i
Regulation: 1% Line;0.5% Load. 1 Division I
Input Voltage: Upto —32V. | vempany ——————————— UIvIsio i
SE: TO-99, NE: Plastic DIP § Address - I ___MS . N |
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Influencer. Working on it drop by drop, Jack
Biddle hopes to have an impact on legis-
lation that will increase competition.

usually assess dues on a company's
annual sales, with the biggest con-
tributors wiclding the greatest clout.

Within the community of associa-
tions lobbying the Federal govern-
ment, the group’s clout is increasing.
This was evident at its Washington
meeting, which drew such speakers
as Sen. Edward Kennedy (D.,
Mass.), chairman of the antitrust
and monopoly subcommittee; Sen.
Ernest Hollings (D., S.C.), chair-
man of the communications subcom-
mittee; John Shenefield, assistant
attorney general for antitrust affairs;
and a handful of other stars in the
Federal government establishment
concerned with computer and com-
munications issues.

Antitrust stance. Though Biddle
acknowledges that ccClA is trying to
shake its anti-1BM and, more recent-
ly, anti-AT&T images, the associa-
tion’s strong position in favor of anti-
trust reforms accounts for a large
part of its acceptance within the
bureaucracy. Sen. Kennedy’s ccCia
keynote address declared, for exam-
ple. that *“this is clearly a unique
gathering of businessmen” in view of
its support for increased competition
in communications and for antitrust
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reforms. Then the Justice Depart-
ment’s Shenefield paid tribute to the
members’ solid support of his efforts
“to promote competition and pre-
serve the vitality of the free-
enterprise system” in a world “where
we have surprisingly few allies from
business.”

Many of cciA’s positions are
uncommon. Biddle contends this is
because its members’ chief executive
officers are almost all “first-genera-
tion creators of companies, most of
whom didn’t exist in 1960, and many
of whom have come close to Chapter
X1 bankruptcies and came out of it.”
What troubles many of them, he
points out, is that “Federal policy is
often made by lack of policy,”
leaving development of competition
and things like industry standards to
be set, de facto, by the giant multina-
tional firms.

Can ccClA change that? Biddle
believes it can make a major contri-
bution but concedes that bringing
about change in the capital is pain-
fully slow—“like Chinese water tor-
ture, drop by drop, until you-finally
get a piece of legislation.” O

Computers

DEC mainframe has
16-k RAMs, bit slices

Advanced semiconductor technology
is the key to what officials at Digital
Equipment Corp. say is the lowest-
priced mainframe introduced to
date. The minimum configuration of
the Decsystem-2020 will sell for
$150,000, a price that makes it
competitive with some recently in-
troduced minicomputers.

The 2020, as well as the much
larger 2060 mainframe also intro-
duced late last month, are new
entries in the Decsystem-20 family.
DEC officials believe the 2020 will be
the first mainframe to make volume
use of the 16,384-bit metal-oxide-
semiconductor random-access mem-
ory in its main memory and could be
the first with a bit-slice micropro-
cessor in its central processing unit.
Because of its low power consump-
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Powerful frame. Product manager Per
Hjerppe stands before mainframe of Decsys-
tem 2020, which dissipates just 1,400 watts.

tion and compact size, the main-
frame does not need airconditioned
coddling in a special computer room,
which could cut installation costs.

Volume in July. Both the Decsys-
tem-2020 and -2060 will begin
volume shipments in July from the
company’s Large Computer Group
in Marlboro, Mass. The 2060, like
the other members of the family (the
2040 and the 2050), has a cpu
implemented in emitter-coupled
logic, a superfast but power-hungry
logic family.

In contrast, the 2020’s central
processor is designed around low-
power Schottky transistor-transistor
logic. Its power consumption of
approximately 1,400 watts is the
amount needed by such consumer
products as a hand-held hair drver,
and it operates from standard 110-
volt lines. However, the big contribu-
tors to the 2020’s low price and
compact 5-foot-height are the 16-k
RAMs and the 2901 4-bit bit-slice
microprocessor family on the proces-
sor’s data-path execution board. It is
in that board that the actual instruc-
tion execution takes place, with the
2901s decoding the bit pattern
coming from memory to determine
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OUR EPROM PROGRAMMER

DOESN'T HAVE ANY
PERSONALITY PROBLEMS

Personality modules are ob-
solete. Simply set the selector

switch for the EPROM you
want to program and you're

SELECTOR

can also change the program,

move memory around, or even
insert new data using the exten-
sive set of editing commands.

off and running. No more ex-

pensive personality modules or extra RAM
memory to buy. Our SMI-800 gang pro-
grammer is microprocessor-based so all
functions are standard, not expensive add-
ons. Even the R5232-C and 20mA current
loop interfaces are built in.

Goof proof programming. Address and data
lines to each of the eight device sockets are
individually buffered. That means you can’t
destroy the master EPROM or mis-program
copy EPROMs. In fact, you can’t even plug
one into the wrong socket.

You can, however, load and test programs
through a terminal, a development system,
another computer, or optional paper tape
reader. Baud rate is set automatically. You

We're multilingual. The con-
trol panel permits full command of the entire
programming cycle, rapidly and accurately.
And, you get full editing capability in differ-
ent number bases—binary, octal, decimal, or
hexadecimal. The paper tape reader accepts
Intel, Motorola and MOS Technology for-
mats, as well as BNPF, binary, and ASCII
hexadecimal.

Immediate delivery. The complete SMI-800
EPROM programmer sells for only $3850—
considerably less than Data I/O or Prolog
programmers. The paper tape reader is op-
tional. Order today and we’ll ship tomorrow.
Shepardson Microsystems, Inc., 20823
Stevens Creek Blvd., Bldg. C4-H, Cupertino,
CA 95014 (408) 257-9900.

LH%Shepardson
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IBM, HP price cuts —more than a reaction

Suddenly the small- and medium-scale mainframe computer market saw
action the last week in February as the announcement of Digital Equipment
Corp.’s 2020 and 2060 computers was followed by price reductions of up to
20% both in Hewlett-Packard Co.'s HP 3000 series and in IBM Corp.’s
370/ 138 and 370/ 148 computers. The timing of the reductions is more than
coincidental —the comparable HP 3000, now $11,000 less at $129,000, but
with a smaller 320-kilobyte memory, was described by DEC as directly
competitive with the 2020, and the company’s high-end 2060 is aimed at the
IBM 370/138 and 370/ 148 markets. A comparable 148 is now $658,450,
down from $799,000.

While decreasing hardware costs may have prompted HP's price reduc-
tions, IBM's announcement was predictable ever since it brought out its
latest processors, the 3031 and 3032, in November. The 3032 offered better
than twice the performance for the same price as the 148.

Although competitive position is one cause, price reductions are to be
expected as a result of large-scale integration 's entry into mainframe
designs and the exploitation of its price-performance benefits. “We're seeing
declining prices in computers across the board because of the increased use
of LSI,”" comments Computer and Communications Industry Association
president Jack Biddle (see p. 42). He adds that the mainframe activity is also
a result of other factors: *“There is increasing pressure from the minicomputer
area and in the growing number of sophisticated users who are less afraid to

go to multiple vendors and build their own systems."’

what instruction should be executed.
There are just four circuit boards in
the new processor, compared to 52 in
the cpu for others in the Decsystem-
20 family.

The impact of the 16-k RAMs on
the 2020’s size and price cannot be
underestimated, says product man-
ager Per Hjerppe. “We can fit 256
kilobytes of main memory on one
board,” he points out, “so we can get
2 megabytes on eight boards. That
compares with just a half million
bytes with 4,096-bit RAMs on eight
boards of the same size.”

Ronald Bingham, engineering pro-
ject leader for the 2020, adds that
each of the 10 2901 chips in the
system is equivalent to about 400
logic gates and “effectively, we've
taken some of the boards in the
processor used in the rest of the
Decsystem-20 family and put them
on a single chip.” The 2901 family is
also built with low-power Schottky,
which further reduces power con-
sumption. The 2020’s cpu has a
switching power supply about a
quarter the size of the unit required
for the ECL-based machines.

The $150,000 2020 with 512 kilo-
bytes of main memory is expected to
compete with mainframes that in-
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include the IBM 370/115 and the
HP 3000. A typical 2020 will
serve 8 to 20 on-line users, with the
largest configurations accommodat-
ing up to 32. A typical 2060 can
handle 30 to 80 users and will sell for
between $600,000 and $700,000.
Both new systems are fully software-
compatible with other Decsystem-20
computers and run the Digital
Equipment’s TOPS-20 operating
system.

ToPS is key. Frederic “Ted” With-
ington, senior staff member and
computer industry authority at Ar-
thur D. Little Inc., is impressed with
the 2020’s cost. “This represents a
really remarkable demonstration of
price reduction in a mid-range com-
puter,” he observes. He puts his
finger on the TOPS-20 as the key to
the 2020’s importance. “That’s a
more general-purpose data-process-
ing operating system,” rather than a
scientific time-sharing system, “‘and
means that DEC will be out there
competing with the biggies” in busi-
ness data processing. He says DEC’s
32-bit minicomputer, VAX-11/780,
may sell more units than the 2020,
“but the 2020 could be more impor-
tant to DEC in terms of new customer
capture.” O

Communications

AMI charts
broad attack

Everyone agrees the market for
large-scale integrated circuits in
telecommunications will be enor-
mous. Already there is a shift away
from custom designs to dedicated
products aimed at satisfying a range
of customers, with large chunks of
communications subsystems on pro-
grammable chips. Major efforts are
under way at such newcomers to
telecommunications as Intel, Na-
tional Semiconductor, and Signetics.

But the effort is perhaps nowhere
greater than at American Microsys-
tems Inc., the largest single U.S.
supplier of custom metal oxide semi-
conductors to the communications
industry. The Santa Clara, Calif.,
firm is dipping into its arsenal of
low-power complementary-MOS and
speedy, dense vertical-groove MOS
devices to mount an attack that
relies on both dedicated and semi-
custom devices. AMI is going after
three areas: subscriber telephone
sets, private automated branch ex-
changes and central-office switching,
and data communications.

AMI already has introduced a tele-
phone-set part—the S2559 digital
tone generator that produces low-
distortion (less than 2%) signaling
tones. A few months away are the
S2560 key pulser for push-button
sets and S2562 repertory dialer.

Turning to switching and data
communications, AMI is developing
two dedicated LSI chips that can
serve different applications when
operating with the 6800 micropro-
cessor. These are the S2811 signal-
processing peripheral and the S2815
programmable communications con-
troller, both fabricated in v-M0s. For
these, AMI uses a mobile array tech-
nique in which, as in gate arrays or
uncommitted logic arrays, “you slap
on the final metal to program the
circuit,” explains Richard R. Blasco,
senior engineer for communications
products. Once the chip’s develop-
ment cost is amortized over many
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GlI's PIC 1650 series are the ideal micro-

computers for low cost, high volume applications.

These 8-bit single-chip stand alone controllers will add
new dimensions to your appliance, automobile, vending
machine, home entertainment unit or any number of other
products. Emphasis is on versatile control.

Gl Microelectronics has put more on its PIC 1650 chip.
There is no other low-cost microcomputer that matches
its performance. This allows you to include many features
beyond the capability of other low-cost microcomputers.
So you have less to buy, inventory, test and assemble.

The PIC 1650 has a 512 by 12-bit ROM and a 32 by 8-bit
register for read/write memory. Four sets of eight TTL com-
patible I/ O lines and on-chip clock are other characteristics

of this chip, all in a single 40 lead DIP.

If you're pressed for space (and can live with less I/ O)
try the PIC 1655, available in a space-saving 28 lead DIP.

Gl engineers stand ready to assist in your important
move to “microcomputerizatior..” They've got software and
development systems. And they have the ROM-less PIC
1664 for plug-in circuit emulation—using a choice of pro-
grammable ROM or RAM. Call or write the low-cost, single-
chip microcomputer system experts. General Instrument
Microelectronics, 600 West John Street, Hicksville, New
York 11802, Telephone: (516) 733-3107.

We help you compete.

GENERAL INSTRUMENT CORPORATION

MICROELECTRONICS
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products, he believes AMI could
supply even low-volume users with
this semicustom approach.

The S2811 signal-processing pe-
ripheral, to be available in samples
late this year, is AMI’s first v-MOS
venture outside memories. It is a
special-purpose arithmetic processor
with on-chip memories, multiplier,
adder-subtractor, and accumulator
in a pipeline structure for maximum
throughput. It performs a 12-bit
multiply in 300 nanoseconds.

The S2815 programmable com-
munications controller may be used
as either a master or a slave proces-
sor. The 40-pin package, which, like
the processing peripheral, runs on a
+ 5-volt supply, contains such com-
munications-oriented features as a
counter-timer, feedback shift regis-
ter, variable word addressing, bit-
wide logic operations, and serial
word manipulation.

pcM family. AMI’s third set of
products involves a pulse-code mod-
ulation family of general-purpose LSI
parts. They provide microprocessor-
controlled voice-band signal-switch-
ing and -processing capability for
central-office equipment, PABX gear,
and key telephone systems. First out
will be the S2563 pCM coder-decoder
late this year. Based on n-channel
silicon-gate technology, the codec
fits on a single chip and has a
conversion time of 24 microscconds
for encoding and 3 us for decoding.
A power-down mode holds average
power to less than 50 milliwatts.

Other parts will include the S2813
pCM aliasing filter for pcM-cncoded
voice-band signals, the S2819 pcm
switch, analog and digital line-inter-
face devices, and a frame assembler
for the programmable communica-
tions controller. O

~ Packaging & production

Scanning laser
senses wafer defects

A laser system is not only faster than
a person using an optical microscope
to inspect a silicon wafer for flaws —
it can also make calculations that
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News briefs

Comsat, IBM seek to expand satellite data tests

Having demonstrated that a satellite can handle high-speed data communi-
cations between one computer in the U. S. and another in France, Communi-
cations Satellite Corp. and IBM Corp. have asked the Federal Communica-
tions Commission for permission to expand the tests to two more sites—one
in the U. S. and another in Germany. The tests, completed late last year,
achieved two telecommunications firsts. It was the first time that two large
computers (IBM 370/ 158s) were connected via a 1.544-megabit-per-sec-
ond channel, and it was the first full implementation of the high-level data-link
protocol, the new international computer communications standard.

Modcomp adds minicomputer family

Modular Computer Systems Inc., Fort Lauderdale, Fla., has introduced a
Classic series of minicomputers for industrial and scientific applications.
Instructions have a word length variable from 16 to 64 bits, memory may be
any mix of core or semiconductor up to a half megabyte, and special
software has been developed for controlling continuous and batch
processes.

Optical analyzer award coming

The Air Force Avionics Laboratory, Wright-Patterson Air Force Base, Ohio,
expects to pick contractors next month for its optical spectrum analyzer.
Used in electronic warfare, the analyzer will identify signals in dense electro-
magnetic environments [Electronics, Dec. 22, p. 29]. Goals are a 400-
megahertz bandwidth, 4-MHz resolution, and 30-decibel dynamic range.
Components including lenses and waveguides will be built as thin films.

Wescon /78 rescheduled, pared to three days

The 27th annual Western Electronic Show and Convention in Los Angeles
has been moved up to Sept. 12-14. Originally, Wescon/78 was planned as a
four-day convention from Sept. 19-22, but was rescheduled at the request of
the Los Angeles Convention Center management to resolve a conflict with
another convention, says the show’s general manager, William C. Weber Jr.
The reduction to three days, the same format used last year to avoid conflict
with a religious holiday, will be the Wescon format from now on.

AIL cuts worktforce by 10%, cites B-1 decision

Cutler-Hammer Inc.’s AIL division in Deer Park, N. Y., has begun laying off
approximately 10% of its 2,800-employee workforce, citing the Carter
Administration’s curtailment of B-1 bomber production as the reason. The
division was to have produced the sophisticated electronic countermeasures
systems for the Air Force bomber.

Tl unveils new intelligent terminal

Texas Instruments Inc. of Dallas has taken the wraps off an intelligent
terminal designed for a distributed-processing environment. Introduced at
Interface/78,