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synthesizer, function generator and
sweep oscillator in one $3000** instrument.

For unprecedented performance per dollar, use HP’s 3325A
Synthesizer/Function Generator in applications such as testing
communication and servo systems or simulating geophysical
and biomedical transducers.

Frequency synthesizer. The easy-to-use front panel lets
you select sinewave, frequency (11-digit resolution) and up to
10V peak-to-peak amplitude into 505). Direct readout of units
on the 3325A is given in peak-to-peak, rms or dBm. And for
low-distortion audio and VLF/ULF testing, the 3325A can be
used as a low-cost frequency standard as well.

Function generator. Squarewaves to 11 MHz with 20 nsec
rise time let you evaluate timing and gating circuits with
precision. Or, use the triangle and ramp waveforms to 11 kHz
with 0.05% linearity for accurate VCO testing and amplifier
performance analysis.

Sweep oscillator. Sweep linearly over 13 decades or
logarithmically over 7 decades without phase discontinuity and
simplify swept frequency measurements on networks. Sweep-
time selection ranges from 0.01 to 99.9 seconds.

Automatic testing. Combine the 3325A with a computing
controller via the HP-IB*** for easy programming and versatility
in production testing. [solated interface and floating input/output
simplifies system design.

And there’s more. Ten storage registers for quick recall, exter-
nal amplitude and phase modulation, =719.9° phase offset,
auxiliary 21 to 61 MHz output, self test. and synchronization
capability with other instruments. Plus two field installable
options: An oven-controlled 10 MHz oscillator for stability of
0.05ppm/week ($550**) and a 40V peak-to-peak output to
1 MHz ($200**).

Get all the details on this new wideband frequency synthesizer,
programmable function generator or phase-continuous frequency
sweeper from your local HP field engineer.

* Sinewave spevification only.

* Domestiz (.S.A price only.
=¥ HP's Implementation of IEEE Standard 438-1975.

HEWLETT hp PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301} 948-6370, Chicaqc (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282 096 a4

Circle Number 900 on Reader Service Card



SURPRISE!

HIP'S New Display

s New Display
° ® A oe
is a Big Show OIL.

Big. because they’re a full 20mm (0.8") high with bright, clear viewing as far as 10 metres. They show off

well too, with excellent readability in bright ambient conditions because of a gray body color
and untinted segments. This is HP’s new family of HDSP-3400 Series of seven-segment red displays.
IC compatible, they're ideal for electronic instrumentation,

point-of-sale terminals, TV'’s, weighing scales and digital
HEWLETT hp; PACKARD

clocks, and other applications where you need a big, easy-to-read
single GaAsP chip per segment.

Units are priced at $1.80* in quantities of 1000. For immediate

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (3a1) 948-6370, Chicago (312)

255-9800, Attanta (404} 955-1500, Los Angeles (213) 877-1282

delivery, call any franchised HP distributor. In the U.S. contact

display. And power requirements are low since they utilize a
Hall-Mark, Hamilton/Avnet. Pioneer-Standard, Schweber, Wilshire or

the Wyle Distribution Group (Liberty/Elmar). In Canada,
*U.S. Domest:¢ Price Only.
Circle 1 onreader service card

call Hamilton/Avnet or Zentronics. Ltd.
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A 32K byte dual floppy microcomputer

system for only $2900 complete.

Standard Features:

+ Dual 8” floppys store 500,000 characters on line

¢ 32K bytes of static RAM

* RS-232 C at 75 to 19,200 baud
* 16 line parallel 1/O

¢ Rack or tabletop mounting

* UL-recognized power supplies

¢ BUS oriented computer architecture

e Comes complete with disk BASIC

* Includes Interactive Assembler/Editor

* Main processor is an ultra-fast 6502A

+ Has auxiliary Z-80 and 6800 micros which allow
execution of virtually all 6502, 6800, 8080 and

Z-80 code!

* User programmable interrupt vectors on all three micros

¢ Four slots used — four slots open for expansion

The C3-OEM is an ultra-high per-
formance microcomputer system.
Its powerful 6502A microprocessor
(now triple sourced) out-
benchmarks all 6800- and
8080-based computers in BASIC
and machine code using the
BASIC and assembler provided
standard with this system.

In fact, the C3-OEM executes
standard BASIC language pro-
grams at speed comparable to
small 16 bit minicomputers.

Ohio Scientific has a vast
library of low cost software for the
high performance 6502A including
an on-line debugger, a disassem-
bler, several specialized disk
operating systems and applica-
tions programs such as our word
processor package and a data
base management system. How-
ever, the C3-OEM is not just limited
to 6502 based software. This
remarkable machine also has a
6800 and a Z-80 microprocessor.

The system includes a software
switch so that machine operation
can be switched from one pro-
cessor to another under software
control!

So, one can start with existing
6800, 8080 or Z-80 programs while
developing new software for the
ultra-high performance 6502A.

The C3-OEM isn’t cheap. it's a
quality product with mechanical
features like UL:-recognized power
supplies, a three-stage baked-on
enamel finish and totally modular
construction.

It is the product of Ohio
Scientific's thousands of micro-
computer systems experience. In
fact, all the electronics of the
C3-OEM have been in production
for nearly a year and have field
proven reliabitity. And, best of all,
this machine is available now in
gquantity for immediate delivery!

A full spectrum of add-ons are now
available including more memory,
up to 16 serial ports, 96 parallel /O
lines, a video display, a parallel line
printer interface and a 74 million
byte Winchester disk drive.

*25-49 unit price
1-4  $3590.
59 §$3300.
10-24 $3100.

Phone (216) 562-3101

or write for more information
and the C3-OEM representative
in your area.

OBIO SCIENTIFIC

1333 S. Chillicothe Rd.
Aurora, OH 44202

Circle 2 onreader service card



39

67

73

89

129

Electronics

The International Magazine of Electronics Technology

Electronics Review

MEMORY: Bubble memories pack in a quarter million bits, 39
COMMUNICATIONS: Uht users object to FCC spectrum plans, 40
SOLID STATE: Macrocells ease ECL design chores, 41
CONSUMER: Microprocessors help to mix and slice, 42
COMPUTERS: IBM reorganization hints at E-, H-series machines, 44
MICROCOMPUTERS: DEC offers microprogramming kit for LSI-11, 44
NEWS BRIEFS: 46

PHOTOVOLTAICS: Roof shingle has solar cells built in, 48

SOLID STATE: Hewlett-Packard improves SOS microprocessor, 50
DISPLAYS: Liquid crystals aimed at supermarkets, banks, 50
PATENTS: Japan grants Tl a calculator patent, 54

Electronics International

WEST GERMANY: CCD filter reverses structure to hike performance, 67
GREAT BRITAIN: 23 symbols digitize speech, 68

JAPAN: Electron-beam machine has automatic scaling, 70

FRANCE: Integrated drivers keep panel lamps alight, 72

Probing the News

COMMUNICATIONS: Will atomic particles communicate? 73
SOLID STATE: ECL memories speeding to market, 77
COMMENTARY: Selling Japan, 78

COMPUTERS: Eastern Europe steps up EDP efforts, 82

Technical Articles

DISTRIBUTED PROCESSING: Slashing development system costs, 89
MICROPROCESSORS: Bit-slice families, Part 2: the microcontrollers, 96
DESIGNER'S CASEBOOK: Improving receiver's squelch response, 103
Cascaded flip-fiops set periodic-sequence generator, 104

Bootstrapping a phototransistor improves its pulse response, 105
BOARDS: Dual-port RAM hikes throughput in I/ O controller, 107
INSTRUMENTS: Understanding precision crystal time bases, 114
ENGINEER'S NOTEBOOK: Sample-and-hold speeds a-d conversion, 119
9900 simplifies design of bidirectional /0 module, 120

New Products

IN THE SPOTLIGHT: LED array stacks uniformly, 129

$10 a-d converter likes microprocessors, 130

DATA ACQUISITION: D-a converter spans 20 MHz, 132
COMPONENTS: Crystal oscillator can be triggered, 138

INDUSTRIAL: Data logger stores programs, 142

MICROCOMPUTERS & SYSTEMS: Development tool is a computer, 145

Departments

Publisher’s letter, 4

Readers’ comments, 6

News update, 8

People, 14

Editorial, 24

Meetings, 26

Electronics newsletter, 33
Washington newsletter, 57
Washington commentary, 58
International newsletter, 63
Engineer’s newsletter, 124
Products newsletter, 147
Services

Reprints available, 121
Employment opportunities, 148
Reader service card, 157

Electronics /August 17, 1978

Vol. 51, No. 17 * August 17, 1978

Highlights

Cover: Network cuts development system costs, 89
By sharing one disk and one printer among
eight designers, a multistation microproces-
sor development system slashes the per-
station cost of these expensive items. More-
over, each designer can be working with a
different microprocessor.
Cover is by Robert Strimban.

Follow the rising yen, 78

With the Japanese government under pres-
sure to hike imports in erder to whittle away
at $29 billion of foreign reserves, there's an
opportunity growing for enterprising foreign
manufacturers, including those in the elec-
tronics industries. This Probing the News is
the inaugural of an occasional commentary
on special areas of interest from Electronics’
worldwide staif of reporters.

Bit-slice microcontrollers compared, 96

What could better follow last issue's
rundown of bit-slice processor elements
than a survey of the equally necessary
microcontrollers? These comparisons will
help designers pick their way through the
maze of options available to them.

1/ 0 throughput jumps with dual-port memory, 107
A random-access memory on a new
input/output controller is also accessible
from the system bus because of its dual
port. Thus the controller looks like just
another memory board to the host micro-
processor, which can dump or receive data
in much larger chunks than with 1/0 boards
that have no dual-port RAM.

In the next issue. ..

The annual Wescon preview . . . speech syn-
thesis on a chip...a new 8-bit one-chip
microcomputer.
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Publisher’s letter

hile it’s not unusual for Electron-

ics’ readers to contact authors of
our articles to discuss the fine points,
it is rare for such a contact to turn
into a business. But that’s what
happened to Paul Page and Bruce
Gladstone, now the heads of Future-
data and the coauthors of the cover
article (p.89) on a multistation
microprocessor development system.

Gladstone wrote an article for
Electronics on microprocessor appli-
cations that appeared back in 1973
when he was consulting for Varitel
Inc. in Sherman QOaks, Calif. At the
time Page was a computer systems
designer working on a research
project at the University of Califor-
nia at Los Angeles. Page read Glad-
stone’s article and called him to talk
about microprocessors.

This conversation eventually led to
several joint consulting jobs. In
1975, when Varitel went belly up,
the two formed a company to design
a microprocessor development sys-
tem. And in 1977 that operation
became Futuredata: the result of a
phone call to an author.

Another pair of authors in this issue

are Tom Adams and Scott Smith.
Part 2 of their evaluation of bit-slice
microprocessor families (p. 96) takes
a look at the microcontrollers that
sequence instructions. By the way,
Adams never worked for Raytheon,
as we erroneously said in the last
issue. Actually, he had been at the
Applied Research Laboratories of
the University of Texas from 1966
until recently. “But I was using bit-
slices in a Navy submarine project to
interface sonar equipment with Ray-
theon computers,” he says.

Co-author Smith adds that, al-
though their experience with bit-
slices ran parallel, they were working
independently and didn’t meet until
a mutual friend brought them
together to prepare a general paper
on the subject for a local IEEE
Computer Society conference. That
meeting led to our article.

During his many years in Japan as

our Tokyo bureau manager,
Charlie Cohen has seen many Amer-
ican companies enter the Japanese
domestic market. Some have been
successful, such as Texas Instru-
ments and IBM in electronics and
Kodak and Polaroid in photography.
Some have been failures.

Thanks to the currency difference
created by the rising value of the
yen, there are opportunities now for
American manufacturers to succeed
in Japan, Charlie points out. He
describes the topsy-turvy economic
situation in Japan in Commentary, a
new feature inaugurated in this issue
(p. 78).

We plan to run these personal
observations of our editors whenever
a subject merits analysis. Certainly
the situation in Japan merited a
Commentary, and Charlie Cohen is
in a unique position to sort out the
complexities.

“One thing that’s clear in all the
seeming confusion of the last year,”
he remarks, “is that the Japanese
market is freer than it has ever
been.”
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THE NEW
FUNCTION
GENERATOR
THAT OFFERS
MORE!

KROHN-HITE

CORPORATION

Avon Industrial Park, Avon, Mass. 02322 e (617) 580-1660

Krohn-Hite's new Model 2000 function Circle 5 on reader service card
generator supplies sine, square and
triangle waveforms from .003 Hz to 30 MHz.
This powerful generator delivers 30 volts p-p.
and over Y2 watt of output power. It features a cali-
brated attenuator, external frequency control 1000:1,
symmetry control, calibrated CV output and much more

for only $895.00.

For fast action call The Wavemakers at (617)-580-1660 or
any local office listed below.

SALES OFFICES: ALA.. Huntsville (205) 534-9771: ARIZ.. Scottsdale (602) 994-5461: CAL., San Jose (408) 292-3220, Inglewood (213) 674-6850; COL., Denver (303) 773-1218;
CONN.. Canton Center (203) 525-7647; FLA. Orlando (305) 894-4401; GA.. Atlanta (404) 455-1206; HAWAII. Honolulu (808) 941-1574; ILL.. Arlington Hts. (312) 394-3380; IN.,
Fort Wayne (219) 485-0845; KS.. Lenexa (913) 888-0215: LA.. Lafayette (318) 934-3516; MD.. Towson (301) 321-1411; MASS..- Wakefield (617) 245-5340: MICH., Southfield
(313) 569-4497; MINN.. St. Paul (612) 645-5816; M0.. St. Louts (314)731-5400: N.M., Albuquerque (505) 255-2330; N.J.. Cherry Hill (609) 482-0059; N.Y.. Elmont (516) 488-
2100, Rochester (716) 328-2230, Syracuse (315) 437-6666. Vestal (607) 785-3947. N.C.. Burlington (919) 227-3639; OHI0. Chesterland (216) 729-2222, Dayton (513) 434-
8993; OKLA. Tulsa (918) 299-2636: ORE.. Portland i503) 297-2248; TEX., Dallas (214) 661-0400. Houston (713) 688-1431; UTAH, Sandy (801) 942-2081; VA.. Falls Church
(703) 573-8787: WA.. Bellevue (206) 454-3400; CANADA. Montreal, Quebec (514) 341-7630, Ottawa, Ontario (613) 235-5121, Toronto, Ontario (416) 445-9900, Vancouver,
British Columbia (604) 253-5555, Halifax, Nova Scotia (902) 454-8321, St. Jatin’s, Newfoundland (709) 726-2422.



Intel
compatible

data
acquisition
system for
only $495°

The low-cost ADAC Model 735 series
of data acquisition systems is
mounted on a single PC board that
plugs into the same card cage as the
Intel SBC-80/10, and SBC-80/20
single board computers and also the
Intel MDS-800 microcomputer devel-
opment system. The Model 735 bus
interface includes a software choice
of program control or program
interrupt and a jumper choice of
memory mapped |/O or isolated 1 /0.

The basic 735 OEM system which
is contained on a single PC board
(12” x 6.72” x 0.4”) consists of 16
single-ended or 8 differential analog
input channels, either voltage or cur-
rent inputs (4-20 mA or 5-50 mA), 12
bit high speed A/D converter, sample
and hold and bus interface. The
throughput rate of the Model 735 is
35 KHz. Optionally available is the
capability of expanding on the same
card to a total of 64 single ended or
32 differential voltage/current inputs
up to two 12 bit D/A converters, soft-
ware programmable gain amplifier
with auto zero circuit, scope control
and third wire sensing.

ADAC Corporation, 15 Cummings
Park, Woburn, MA 01801
(617) 935-6668

*Price in quantities of 1 to 4.
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6 Circle 6 on reader service card

Readers’ comments

More help for the handicapped

To the Editor: Having read the inter-
esting articles “Communicator aids
palsy victims” [May 1, p.42] and
“Communicators help the handi-
capped” [June 8, p.94], I feel that
you and your readers should know
that a very useful communication
system has been developed at the
Electronics Laboratory of the Tech-
nical University of Denmark and has
been manufactured for about two
years by ELMI Ass, Copenhagen.

This communicator, called the
Vidialog system, enables all types of
motor-handicapped persons to write
and draw on common TV screens by
use of an interface, which can be
adapted to each individual handicap.
Vidialog is particularly suited for
communication with patients who,
regardless of etiology, have become
severely motor-handicapped or even
paralyzed, either for life or tempo-
rarily, and for teaching and commu-
nicating with spastic children.

Via the interface unit, the motor-
handicapped person can select char-
acters from a character display,
which is shown on the upper part of
the TV screen. Writing errors can
easily be corrected, and the written
text may be edited.

Virtually every imaginable type of
interface may be connected to the
Vidialog system. Even almost totally
paralyzed patients will be able to use
a touch-operated control, a suck/
blow contact, or an eye-wink detec-
tor. Spastic persons with violent and
involuntary movements may use an
area selector consisting of a plate
with five sectors, which are to be
touched with a stick or a special
glove. Patients suffering from mus-
cular dystrophy may use an isotonic
joystick, an easily moveable stick.

A particular alphabet display on
the TV screen corresponds to each
interface unit. In each display, the
letters are organized in such a way
that those most frequently used are
nearest to the starting position,
optimizing the writing speed. The
correct alphabet is automatically
displayed on the screen when the
interface unit is connected to the
control unit.

Via a keyboard, a teacher or

instructor can write on the TV screen
or make corrections. All functions,
including the recording of alphabet
displays or words, are carried out
from the keyboard.

It is also possible to make simple
figures and drawings on the TV
screen and to make drawings on a
transparency placed on the screen,
which has proved useful in teaching
and communicating even in the case
of retarded spastic children.

In your June 8 article, Mr. Derek
Rowell says his Unicom “is the first
unit for the handicapped that will
allow messages to be edited.” As
mentioned above, the Vidialog sys-
tem already has this feature.

Bjorn Jarkler

Electronics Laboratory
Technical University of Denmark
Lyngby, Denmark

Refiections

To the Editor: Users of Mr. McDon-
ald’s microwave setup [‘‘Mis-
matched waveguide calibrates VSWR
scope display,” June 22, p. 146] may
experience difficulty in measuring
values of less than 1.5 or so for the
voltage standing-wave ratio. Because
in many commercial systems the
maximum VSWR must be well below
this number, such a configuration
will have limited usefulness, the
reason being that the input vswr of
commercial attenuators will be much
too high to permit accurate calibra-
tion of the test setup at the low VSWR
values. The vSwR values for the best
attenuators I could find by glancing
through catalogs, was 1.2-to-1 to
1.5-to-1, and some were higher.

I suggest that the attenuator be
placed before the directional coupler
so that the vswr of the attenuator
will not make the calibration inaccu-
rate. The attenuator will then read
return loss directly.

L. Quick
Chester, N. J.

Correction

Before you rush to order Nippon Elec-
tric Co.’s new 64-K read-only memory,
be advised that the quantity price is
$50 each, not the $1.50 listed on page
65 of the Aug. 3 issue.
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The 41,-plus DMMs . ..
extra accuracy, extra features, extra value!
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THESE NEW KEITHLEY DMMs HAVE 30000-COUNT ACCURACY, AUTO/MANUAL RANGING,
4-TERMINAL OHMS, IEEE 488 BUS INTERFACE AND MORE.

For maximum performance at a low
price, you can't beat the new
Keithley 172A. At $499, it's your

best buy in a top-of-the-line 41/,-
digit DMM. The 173A adds ex-
tended autoranging ac and ac
current measurement - for only $645.

OUTSTANDING ACCURACY!

DCV accuracy is specified as
0.009% for 24 nours, 0.015% for one
year over normal lab temperatures.

UNIQUE 30000-COUNT DISPLAY.
Five-digit accuracy is available for
those 24 and 28-voit measurements
— a decade better than other 41/,-
digit multimeters.

AUTO/MANUAL RANGING.

Match the range-changing mode to
your measurement. Autoranging is
useful for widely-varying signals,
manual ranging is ideal for
repetitive measurements.

Electronics / August 17, 1978

FIVE-FUNCTION CAPABILITY.
The 172A and 173A measure dc
voltages from 10 uV to 1200V. Both
DMMs will measure 10 pV/digit to
1000V from 20 Hz to 100 kHz. The
capability to measure resistances
from 10 mQ to 300 MQ2 eliminates
the expense of an additional meter
for high-megohm measurements.

The 172A measures ac and dc
currents from 10 pA to 2A. To
measure beyond this range, the
173A offers 10nA/digit to 3A full
scale.

THE CONVENIENCE OF HI-LO
OHMS.

Use LO for in-circuit resistance
measurements without turning on
semiconductor junctions. In the Hi
mode, enough voltage is applied to
semiconductors to turn them on for
a quick test.

KEITHLEY

THERE'S MORE

. .. lighted function indicators, 2 or
4-terminal input, optional IEEE 488
interface and a complete line of
accessories add flexibility and con-
venience. It all adds up to two of the
best values in top-of-the-line DMMs.

Find out how these new Keithley
DMMs can aid your measurement.

CALL TOLL FREE:
800-321-0560

In Ohic call (216) 248-0400

Keithley Instruments, Inc., 28775
Aurora Road, Cleveland, Ohio
44139, U.S.A. (216) 248-0400
Heiglhofstrasse 5, D-8000 Minchen
70, West Germany (089) 7144065.

KEITHLEY ...
The best value in DMMs.
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A hard to find combination in
most low-priced oscilloscopes.
But Telequipment, a Tektronix
Company, has over 20 years of
experience in designing and
building high-quality,
competitively-priced instru-
ments. Instruments that will meet
your measurement needs today
and for years to come.

Eight oscilloscopes, including
five benchtop models and three
battery-powered portables, a
curve tracer and a family of ac-
cessories are now available in
the United States. Bandwidths
range from 5 MHz to 25 MHz.
Various models feature dual
trace, delayed sweep, and stor-
age modes.

And TELEQUIPMENT Instru-
ments are now sold through
stocking-distributors offering
local availability, service, war-
ranty repairs and models previ-
ously not sold in the U.S.

For specifications and the name
of the Telequipment Distributor
nearest you, write: Telequipment
U.S. Sales, PO. Box 500, Bea-
verton, OR 97077 or call: (503)
644-0143.

TELEQUIPMENT BX 2

A Gvision of Tokironix U K. Lt » subsidiery of Tekironix, inc

For Technical Data circle #8 on Reader Service Card.

News update

M General Telephone & Electronics
Corp. of Stamford, Conn., is step-
ping up research into flat-panel
displays, “an area that could lead to
the next generation of television
sets,” predicts a spokesman for the
corporation.

To work with its engineers on the
necessary development, GTE has
signed a three-year contract with
Lucitron Inc. of Chicago. Lucitron is
the research organization recently
established by three former Zenith
Radio Corp. scientists [Electronics,
July 6, p. 50].

According to George Konkol,
president of GTE’s Consumer Elec-
tronics group, the objective is to
develop a technology for producing
the kind of flat, thin displays that
will be suitable for large-screen color
television and other.commercial ap-
plications.

He adds that Lucitron will be
working closely with GTE Laborato-
ries in Waltham, Mass., and with
GTE Sylvania television and picture
tube engineers in Batavia and Sene-
ca Falls, N. Y.

Lucitron president Joseph Markin
hopes to have a 3-inch-thick panel
with a 5-inch diagonal available for
demonstration shortly. Planned for
the early 1980s are displays that will
measure more than 25 inches diag-
onally across and will have prices
upwards of $5,000.

W rca Corp. is becoming more
aggressive about selling its personal
computers. Its Electro-Optics and
Devices division in Lancaster, Pa.,
which recently took over the market-
ing of the company’s home comput-
ers, has lowered the price of the
Video Interface Processor [Electron-
ics, March 31, 1977, p.94]. As a
result, a fully assembled black-and-
white viP now costs $249 instead of
$299.9s.

In addition, the division is plan-
ning to bring out a related product
about once a month. Supplements
will include a fully alphanumeric
keyboard, a low-cost printer, and a
color version of vip with better
sound.

Bruce LeBoss

For Demonstration circle #186 on Reader Service Card.

Gas Sensing Semiconductor

“GAS
SENSOR

__—— quickly senses

even small
5 amount
- of gas.

\

b

L
Applications B

. Natural Gas-Leak Alarm r

. Propane Gas-Leak Alarm

Carbon Monoxide Detector

. Automatic Fan Control

. Fire Alarm (Detecting combustible gases
contained in smoke)

. Alcohol Detector {Detector for drunken
driver)

7. Air Poliution Monitor

BN =

o

Please contact any ot the addresses below directly for
catalogs and price fdelivery intormation

FIGARO ENGINEERING INC.

3-7-3 Higashitoyonaka. Toyonaka City.

Osaka, 560. JAPAN TELEX: 05286155

FIGARO J CABLE: FIGARO TOYONAKA
TEL: (06) 848-6171

Circle 147 on reader service card

NEW!

MORE POWER.
SMALLER PACKAGE.
LOW PRICE.

FREE CATALOG.

Our Encapsulated Switching Power
Supplies provide 80% efficiency at full
rated load. Encapsulation protects against
vibration or adverse atmospheric conditions

Chassis-mount 25W switchers from
$84 (qgty: 100) to $105 (gty: 1). PC card-mount
25W switchers from $79.25 (qty: 100) to $99
(gty: 1). Other switchers to 100W.

Computer Products also offers a full line
of encapsulated linear power supplies. Qur
DC/DC converters are offered in 6W and 12W
models accepting inputs from 5 to 48VDC

For your free catalog. just circle our
number on the Reader-Service Card.

ComputerProducts,inc.
Ft. Lauderdale, FL (305) 974-5500

Circle 148 on reader service card



From Texas Instruments...

Industry’s broadest line
of BIFET op amps.

Let's face it. The new standard in
op amps is BIFET. In performance
and cost-effectiveness, they obso-
lete conventional bipolars such as
#AT741’s and others.

Texas Instruments makes the in-
dustry’s broadest line of BIFET op
amps. Whether you require low-
price, low-offset, low-noise or low-
power, you get what you need from
one of TI's three families.

Low-price
If costs are critical, you can’t do
better than the TLO81 family, with
prices ranging down to 29 cents
each in 100’s.

You get high-impedance JFET
inputs and low-distortion bipolar
outputs. Unity gain bandwidth is

© 1978 Texas Instruments Incorporated
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3 MHz. Slew rate is 13 V/us. Yet
price is comparable to the lower
performance uA741’s.

Low-offset
If you are involved in precision in-
strumentation, you'll want the
TLO87 to replace c¢xpensive dis-
crete or hybrid amplifiers. Offset is
only 0.5 mV, vet price is only $3.93
in 100 piece quantities.

Low-noise

The TLOT1 series adds lower noise
(18 nV/\ Hz) and lower input off-
set voltage (10 mV) to the other
excellent characteristics of the
TLO081 series.

Low-power
For power critical applications, the

TEXAS INSTRUMENTS

INCORPORATED

TLV61 series op amps require only
0.25 mA max supply current...less
than one tenth that of the uA741.
The TL0O66 feutures an exclusive
power programming capability. It
can operate on mere microwatts at
supply voltages as low as +1.5V.

Duals and quads
All three series include duals and
quads as well as singles. Regard-
less of your requirements, you'll
find a TI BIFET op amp to fit
your needs.

For more information, see your
authorized TI distributor or write
Texas Instruments In- o
caorporated, P.O. Box H
225012, M/S 308, Dallas,

Texas 75265.

82136
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Nobody makes 1Kx4, asynchronous,

tully static RAM’s with lower power
than Advanced Micro Devices. Nobody.

THERE'S “LOW:"’
AND THEN THERE'S
“LOW LOW'




TAKE THE AM9114.

It’s a plug-in replacement for the
industry standard 2114.

But even though it otfers a
higher output drive and 30% lower
power requirements, we sell it for the
same price as theirs. So much for
“low.” Hang on for “low low”

LOOK AT THE AM9124.

It, too, is a plug-in replacement tor
the 2114. But it has a Chip Select
Power Down feature which means
that the power requirement drops an
additional 60% when the part’s not
selected. And it makes that saving
without any special timing or wiring.

It you want an even bigger “low;’

ask for the Am91L14 or the Am911.24.

The entire family has access times

as tast as 200ns commercial and 300ns
military. Theyre 100% hot tested for
the best incoming quality. And, of
course, you get MIL-STD-883 for tree.
When you're looking tor the best
2114’s you can buy, look tor the 9114
and 9124. But ask for them by their
first name: Advanced Micro Devices.

Advanced
Micro Devices

¢

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

Circle 11 on reader service card



BiMOS gets you through




the op amp jungle.

By mixing Bipolar and MOS,
RCA has created a family of op
amps that really cuts through the
confusion of finding the right one
for the job. In this one family
you'll find wideband, high-
speed, micropower, general
purpose and FET input features.
Input current and impedance are
comparable to much higher-
priced Bifet types, which BiMOS
can often replace.

Easy manufacture
equals low price.

That's because BiMOS is as
easy to manufacture as general
purpose types. We're getting
high yields with high uniformity.
In high volume.

You can also profit from re-
duced power, testing, and inven-
tory costs. Because instead of a
jungle of types, BiMOS versatil-
ity lets you standardize on just a
few. Such as:

CA3100

Wideband op amp (38 MHz)
for small signal applications.
High open-loop gain, slew rate
and output current, plus fast
settling time.

CA3130
CA3160

Universal op amp available
with compensation (3160) or
without (3130). Very low priced,
yet with features for general
purpose, MOS/FET input
(1,500,000 M(?), wideband (4
MHz), micropower, and CMOS
output with high output current
(* 22mA) uses.

Electronics / August 17, 1978

Type I"p%ﬁ:?;"::&?:de Vom' l %'::'; Function
CA3100 | (V™+3V) to (V-3V) (V™+6V) to (V—6V) 3uA §25V/usec | High Speed Op Amp
CA3130 ] OV to (V=10V) 10mV to (V- 10mV) R =2 | 50pA | 10V/usec | Op Amp
10mV to (V™-3V) R, =2KQ
CA3140] 0V to (V-3V) 1V o (V'-3V) B = 2KQ 50pA | 9V/usec Op Amp
CA3160] OV to (V- 10V) 10mVto (V-10V) R =2 | 50pA [10v/usec | CA3130 with internal
10mV to (V- 3V) R, = 2K() compensation
CA3240| OV to (V- 3V) 1V to (V—3V) R, = 2KQ 50pA | 9V/usec | Dual CA3140
response
time
Vio
CA3290{ OV to (V™--3.8V) 20mv 50pA | 100V/usec | Dual Comparator
[ —
CA3140 [ - —
CA3240 nea.) |
Most useful op amp since ,’ff,,g-%l /
the 741 (CA3140), also available o i,

in dual version (3240) for users
of 747, Bifet TL082, and often

| /giMOS Op Amps ¥
variable Op Amps ¢

hard-to-get 1458. 4-36 V supply
voltage. Both do most jobs better
than old industry standards.

Also better than many

premium op amps—at far less
cost.

CA3290

Single-supply dual com-
parator with better-than-Bipolar
accuracy (50 pA input vs.
25,000+), lower-than-Bifet
prices. Beats Bifet on sensing
low level signals close to ground
potential. Can be coupled
directly to high-impedance
Sensors.

Micropower
Gold CHIP LICs ™=
Linecar Arrays & -

Get our free BiMOS booklet
(2M1207), your guide through
the op amp jungle. Contact your
local RCA Solid State distributor.
Or contact RCA Solid State
headquarters in Somervilie, NJ;
1130 Brussels, Belgium;
Sunbury-on-Thames, Middlesex,
England; Quickborn 2085,

W. Germany; Ste-Anne-de-
Bellevue, Quebec, Canada;
Sao Paulo, Brazil;

Tokyo, Japan.

RCA Linear IC experience
is working for you.
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NON-CONTACT
SWITCHING!

OPTICALLY COUPLED
INTERRUPTER
MODULES

OPTRON OFFERS
IMMEDIATE DELIVERY OF
NEW, LOW COST SERIES

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

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

Background illumination noise is
eliminated by a built-in infrared trans-
mitting filter and dust cover in each
device type. The OPB 813 also is
available with a 0.010 inch aperture for
high resolution applications.

New OPTRON optically coupled
interrupter modules are interchange-
able with similar products as follows:

OPTRON

OPB 813
OPB 813
OPB 814
OPB 814

GE

H13A1
H13A2
H13B1
H13B2

Detaited technical information on
these and other OPTRON standard in-
terrupter and reflective modules, as
well as versions for specific applica-
tions is available on request.

OPTRON, INC.

1201 Tappan Circle
Carrollton, Texas 75006, us A
TWX-910-860-5958

®  214/242-6571

14 Circle 14 on reader service card
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SOS microprocessors due
soon, says RCA’s Ahrons

It used to be that the extra price
charged for silicon-on-sapphire cir-
cuits had a lot of people deciding not
to buy them. But that price premium
is going by the wayside, and the
accelerated interest in soS that
should result is part of the reason
Richard W. Ahrons is back where he
put in much of his professional life —
at RCA Corp. Indeed, he is at the
Solid State division in Somerville,
N. L

RCA has developed its sapphire-
ribbon-growing capability to such an
extent that Sos devices will be as low
in cost as those produced on bulk
silicon, according to Ahrons, who
has just taken on the newly created
post of manager of microprocessor
and memory product marketing and
support engineering. At RCA this
means complementary-metal-oxide-
semiconductor technology; in micro-
processors, it means its 1800 family,
as well as upcoming 8048 and 8085
designs it obtained in a licensing
agreement with Intel Corp. [Elec-
tronics, April 13, p. 41].

“The price would be the same
independent of whether the part’s on
sapphire or on silicon,” says Ahrons,
holder of a Ph.D. with a double
major in communications and com-
puters.

Hence, for RCA there’s no point in
making the devices on bulk silicon,
he continues. Using the sapphire
substrate offers higher-frequency
C-MOS circuits with higher noise
immunity and wider temperature
range than is possible on a silicon
substrate.

The sos microprocessors, the first
to be marketed, will start to be
available by the end of the year in
sample quantities, Ahrons says. A
single-chip 1804 with an expandable
memory will come first, with an
8085 due in the first quarter of 1979.

“I see a great future for the c-MOS
microprocessor and its low-power
capabilities, and especially so when
it’s built on a sapphire substrate,”
predicts Ahrons, who rejoins RCA
after spending three years at Motor-

S0S man. Ahrons sees no premium for
C-MOS microprocessors on sapphire.

ola Semiconductor in Austin, Texas,
primarily as manager of C-MOs
market planning and applications.
Earlier, he spent 10 years at RCA’s
Sarnoff Research Center and 5 years
at the Solid State division, leaving in
1969 after becoming manager of
advanced applications and devices.
RCA is in the forefront of c-Mos
microprocessor development, “and
our plans are to stay that way,” he
says. “It’s the reason I came East.”

Repackaging is as important
as technology: Jud Gilbert

Innovation doesn’t necessarily come
from novel changes in circuitry,
according to Jud Gilbert, Prentice
Corp.’s new vice president of engi-
neering. Coming up with a fresh
approach to functionality and pack-
aging can be as innovative as design-
ing in the latest technology, the 38-
year-old executive believes.

Gilbert hopes to exploit this
philosophy to make small and
medium-sized time-division multi-
plexers and port-contention devices
more beneficial to the user. “Small
TDMs are getting smarter, just like
the big 150-channel types, because
they are being designed with micro-
processors. But instead of making
the small [4- or 8-channel] TDMs in
modular fashion, they are more like
black boxes,” explains Gilbert, who
previously managed product lines at
Racal-Milgo Inc. and General Data-
Comm Industries Inc. The upshot is

Electronics/ August 17, 1978



Patented single-control tun-
ing and simplified channel
selection make this 520MHz
synthesized signal generator
a lot easier to use. Its low
price makes it a lot easier
to buy.

The Racal-Dana 9081 is a superior
concept in signal generators:
synthesized performance with
analog tuning. It's the easiest
synthesized signal generator in
the world to use, giving you maxi-
mum precision and accuracy with
hands-off control. At under $4500,
there’s nothing else on the market
that even comes close.

The 9081 has full amplitude,
frequency and phase modulation
capabilites, with automatic level-

__The other Sz 1o spome
synthesized signal generator Radio communications test-
jUSt became obsSolete. ing was never easier. You can
change frequency in channel-
related steps by using either the
main tuning control or the pat-

ented channel step switch.

There are many advantages
to the 9081 in tuning, accuracy,
stability, flexibility, portability and
sheer excellence. Get the whole
new story on synthesized signal
generators. Call or write for more
details.

Racal-Dana Instruments

Inc., 18912 Von Karman

Avenue, Irvine, CA

. 92715. Telephone:
714/833-1234.

vouer o)
. BYNTHESIZED
= SIGNAL GENERATOR

RACAL-DANA
[RACAL|

Circle #210 for Product Demonstration
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variable
capacitors

....made by Johanson. Quality
without compromise is our target in
the design and manufacture of
capacitors in sizes, mounting
configurations and capacitance

values to meet every application.
Perhaps that's why—for more than

three decades—superior variable
capacitors have been synonymous
with the name Johanson, where
standards of excellence always
come first.

actual size

The
standard
of excellence!

MANUFACTURING CORPORATION
Rockaway Valley Road

Boonton, N.J. 07005

(201) 334-2676, TWX 710-987-8367

16 Circle 16 on reader service card
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Adapter. Small units may benefit from big
system design, Gilbert says.

that they are hard to service and
prone to obsolescence, he says.

Modular adaption. Instead, Gil-
bert would like to adapt the modular
architecture of medium and large
multiplexing systems to the smaller
ones. ‘“This would not require
circuitry changes, only a change in
packaging,” he asserts.

For port-contention devices, which
manage the access of a number of
lines to a smaller number of ports,
Gilbert envisions being able to
replace the switching algorithms.
His choice for a replacement is one
similar to that used by the telephone
company.

Until now, the Palo Alto, Calif.,
firm has scratched out a small niche
in the telecommunications market
with low-speed modems, inexpensive
short-haul (up to 5 miles) modems,
and frequency-division multiplexers.
Moving into TDMs and PCDs takes an
infusion of expertise.

“That is one of the reasons 1 was
appointed,” Gilbert says. “Prentice
viewed my background in high-speed
modems, TDMs, and terminals as a
good complement to its engineering
group’s expertise in the other areas.”
Can this small company, with $4
million a year in sales, develop both
these new products?

“If we do the job right, there’s no
reason why we can’t,” Gilbert main-
tains. “The hardware is nearly iden-
tical; the bulk of the development
will be firmware and software.” [

Electronics

Magazine

Book Series

The Memory
Book

Now available

The new technology, devices, and
applications you can use to meet
specific memory design goals.
Compiled from the pages of
Electronics Magazine. Memory
Design: Microcomputers to
Mainframes, 180 pages, $12.95.

Order today, and don’t forget the
other valuable books in the
Electronics Magazine Book Series
listed in the coupon below.

rEleclronlcs Book Series
P.O. Box 669, Hightstown, N.J. 08520

|1. Send me

I

. . !

copies of ““Microprocessors™ |

| at $8.95 per copy. |

2. Send me copies of “Applying Micro—I
'processors" at $9.95 per copy.

3.8end me _______ copies of ‘‘Large Scale Inte-I

| gration'' at $9.95 per copy. |

|4.Send me _____ copies of “Basics of Datal

| Communications” at $12.95 per copy. |
I5. Send me copies of ‘‘Circuits for Elec-l
tronics Engineers'* at $15.95 per copy.
|6A Send me copies of “Design Techniquesl
| for Electronics Engineers'” at $15.95 per copy.
7. Send me copies of ‘“Memory Design:|
Microcomputers to Mainframes’ at $12.95 per|
! copy. |
|8. Send me copies of *“‘New Product
ITrends in Electronics, Number One’" at $14.95 per|
copy.
| Discounts of 40% on orders of 10 or more copies
of each book.

I must be fully satisfied or you will refund full
| payment if the book is returned after ten-day
trial examination.

[0 Payment enclosed [ Bill firm [ Bill me
l Charge to my credit card:
IE] American Express [ Diners Club

[ visa [ Master Charge
|

Acc't No Date exp.

On Master Charge only,
| first numbers above name ___

| Name Title

:Companx )

| Street

lcity State  Zip

Signature
L= ture

[
I
[
[
|
I
[
[
!
!
I
[
|
|
|
|
|
I
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The dawn of high performance,
low cost counter timers.

g5 ':\Aﬁ 22 al’?.,

Now you can have more
capability and more flexi-
bility for less money.

Racal-Dana 9900 Counter
Timers offer you the most ad-
vanced technology in low cost
universal counter timers. LSI
construction permits precision
measurement capability to
50MHz for as little as $675, to -
200MHz for $795 and an op-
tionally portable unit for under
$1000 complete.

Time interval averaging
with 100psec. resolution, AC
and DC channels, and bounce
protection are standard on
all units.

Proven reliability enables
us to offer a full 2-year warranty.

Don't settle for yesterday’s
performance. A brand new day
has begun. Call or write today.

Racal-Dana Instruments
Inc., 18912 Von Karman Avenue,
Irvine, CA 92715. Telephone:
714/833-1234.

@ E‘a‘:\ew @ sate charging
Tl Freq Period Ratio Total Check
A A (1MH2)
*kH2) (us)

RACAL-DANA Ingtruments Ine B0

l Period,
TIA.

. Frequency (MHz) | Sensi-| Ratio & | Trigger Level | Base Price
| var. Fixed | (U.S. List)

* | $67500
$ 850.00
* | $79500

Model | Direct Prescaled | tivity | Totalize:

9901 50 | 10mV | * |

9903t 50 | 10mvV * * |

9905 50 | 200 |10mvV * | |
tBattery Option

|

Electronics /August 17, 1978
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HEWLETT-PACKARD

INTRODUCES
A NEW GENERATION.

THE PRICE OF EXCELLENCE

NOW STARTS AT $60.

THE NEW SERIES E.
Introducing Series E. Five pre-
cision calculating instruments
for science, engineering and busi-
ness. You'll find them outstanding
values.

NEW FEATURES.

MORE CONVENIENCE.
Easier to read. They feature
a new, larger LED display for
improved readability. And so that
you'll never confuse 100000 with
1000000, commas are inserted
between thousands.
Checks you. Checks itself. Built-in
diagnostic systems tell you:
1) when you've performed an
incorrect operation; 2) why it was
incorrect; 3) and if the calculator
isn’t working properly.
Accuracy. We engineered a new
level of accuracy into Series E.
So you need not be concerned
that your answers are correct
or complete.

The Hewlett-Packard extras are
standard. Series E is “human
engineered” inside and out for
increased usability: low battery
warning light; rechargeable bat-
teries; positive click keys; sturdy,
impact-resistant cases. Pick up
any Series E calculator and expe-
rience the HP difference.

HEWLETT-PACKARD IS
WITHOUT EQUAL.

In logic systems. Series E calcu-
lators use RPN logic exclusively.
RPN —the system that displays
all intermediate results for
instant feedback in checking
errors. RPN —the system that lets
you solve lengthy problems with
ease and consistency. You'll
find it’s the shortest possible
distance between the question
and the answer.
In documentation. The complete
modular documentation system
for Series E includes:

FOR SCIENCE

AND ENGINEERING.
The HP-31E —Scientific. $60* Consider
it the new standard scientific calculator.
Trigonometric, exponential and math
functions. Metric conversions. Fixed and
scientific display modes with a full 10-
digit display. 4 separate user memories.
The HP-32E —Advanced Scientific with
Statistics. $80* Everything the HP-31E
is—and more. More math and metric
capabilities. 15 user memories. Hyper-
bolics. Plus comprehensive statistics.
Engineering, scientific and fixed display
modes. Decimal degree conversions.
The HP-33E—Programmable Scientific.
$100* A scientific, math and statistical
calculator with the added clout of pro-
grammability. 49 program lines of fully-
merged key codes. Editing keys, control
keys and a full range of conditional keys.
8 user memories.

Displays photographed separately to simulate typical
appearance.

FOR BUSINESS

AND FINANCE.
The HP-37E —Business Management.
$75* Your best choice for a basic business
and financial calculator. Has our new
“cash flow sign convention” for intuitive
problem solving. Handles PV, PMT and
FV simultaneously. Calculates percents,
discounts and mark-ups. Figures amorti-
zation schedules. Statistics with trend-
line forecasting. 5 financial and 7 user
memories.
The HP-38E —Advanced Financial with
Programmability. $120* Our first finan-
cial programmable calculator. Has all the
power of the HP-37E plus a lot more.
Routine or sophisticated problem solving
at the touch of just one key —no previous
programming experience necessary. IRR
and NPV for up to 1980 cash flows in
20 groups. 2000-year calendar. 5 financial
and 20 user memories plus up to 99
program lines.

Introductory Booklets; Owners’
Handbooks; Applications Books
for mathematics, statistics, real
estate, leasing, investments
and more. These books give you
fast, easy solutions to every-
day problems.
In quality. Hewlett-Packard
quality, dependability and reli-
ability are engineered into every
Series E calculator.
EXCELLENCE AT AN
AFFORDABLE PRICE.
For details, send the attached
coupon. And for a closer look at
Series E calculators, visit your
nearest Hewlett-Packard dealer. For
the address, CALL TOLL-FREE
800-648-4711 except in Hawaii or
Alaska. In Nevada call 800-
992-5710. See for yourself that the
price of excellence is now quite
affordable.

HEWLETT .hp; PACKARD

Depr. 214Q, 1000 N. E. Circle Blvd., Corvallis, OR 97330

HEWLETT-PACKARD
Dept. 214Q

1000 N. E. Circle Blvd.
Corvallis, OR 97330

Please send details on new Series E
(O Business Calculators

O Scientific Calculators
NAME_____

ADDRESS

CITY —

*Suggested retail price excluding applicable state and
local taxes —Continental U.S.A., Alaska & Hawai;.
616-6
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&l prot%ts
some of
t American
Itutions.

Protected by plating with M&T chemicals.

As new car sales tell us, car buyers love chromium plated bumpers and reject dull substitutes.

But to comply with new gas mileage requirements, car manufacturers are looking for lighter materials.
Switching to aluminum, for example, could save a hefty 30 to 40 pounds. The problem is, how can aluminum
bumpers be plated to remain shiny and resist corrosion?

M&T, supplier of plating chemicals for over 50 years, developed the solution for plating on aluminum 15 years
ahead of its time—the ALSTAN* process. Recognized throughout the auto industry as the only proven system for
preplating aluminum, ALSTAN 80 could help save shiny brightwork and bumpers and help to reduce gas
consumption.

So if youre involved in metals or plastics that require
plating, M&T can deliver a world of innovative solutions
for your copper, nickel, tin, zinc or chromium requirements.

Including a brighter future for the American car.

m‘” ‘\ F/

== o

“ALSTAN, EPOCAST and FASCAT are trademarks of M&T Chemicals Inc. © M&T Chemicals Inc. 1978
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. %Y his due.

e

g~ Paying Uncle Sam

Protected by our LED encapsulants.

Not even M&T can make April 15
a beloved institution. But the
numbers on your calculator light up
_ a lot brighter, thanks to our EPOCAST*

- — epoxy resins for encapsulating
{ @ 8\ light emitting diodes (LEDs). As
@ — " N\ the world’s largest supplier of opto-
1~ ‘ ; ) electronic encapsulants, M&T has
| / / helped enhance readability on every-
\ thing from digital clocks to the new
\ il display panels on computers and
\ 7l / / // /1/.". microwave ovens. With new epoxies
\ 2 - Dt RS " #% and dyes we've developed to improve
\ B ”I;k“' iy  EEENAR  rcadability, as well as the bottom line on
X o A M?:;; ( ':r\,' manufacturing costs.

y So, whether you're involved in
producing chips, semiconductors or printed circuit
boards, M&T offers a complete line of electrical and
electronic packaging compounds.

q
=3 -
The Six Pack.

Protected by our can coatings, compounds, and inks.

Nobody knows the can protection business better than M&T—major coatings
supplier to some of the Igrgest can producers and users in the world. :
M&T markets a full line of sealing compounds that prevent leakage at the ends
of cans for both food and non-food applications. To protect the can as well as its
contents, we supply inside coatings. And to decorate and identify your favorite
brand, we sell the exterior coatings and ink to complete the job.
S Our newest jet ink even helps beer and beverage
" manufacturers code their products by literally
“spraying” a code on cans.
So whether your packaging plans are rigid or
flexible, M&T has the complete product line for you.

The Weekend Sailor.

Protected by our esterification catalysts.

The less time you spend maintaining a boat, the more time you
can spend enjoying it. That’s why polyester boat hulls are so popular.

And our line of esterification catalysts is popular with the
people who make polyesters because we make it possible to
produce them quicklv—and economically.

Because our FASCAT* esterification catalysts make
purer esters, polyester manufacturers enjoy better
economy in producing stronger resins.

And to people who make lubricants, pharmaceu-
ticals, and cosmetics, FASCAT catalysts offer
improved conversion costs, purer esters, and less
corrosion problems,

So if you're writing off your current reactor
prematurely because 0? acid catalyst corrosion,
you can protect your investment—and improve
your profitability—with catalysts from M&T.

For more information on how
M&T can help you protect the institutions
that are closest to you, write to our Director
of Corporate Communications,
M&T Chemicals Inc.,

Rahway, N.]. 07065, or call
(201) 499-0200. And use our Ereat
competitive edge to your profit.

N Y
R

CHEMICALS INC.

PLATING CHEMICALS » ORGANOTIN AND SPECIALTY CHEMICALS « COATINGS AND INKS « FUNCTIONAL PLASTICS
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Our switches add the

{ vy . .‘

|J-
LS !

Ask for switches by our




first name.
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touch.

ITT Schadow Keyboard Switches not only feel
better under your fingers, they perform better,
too. Good tactile feel, solid, low contact bounce
and consistent electrical output make the
difference.

Take our Digitast™ modular electronic
switch input components. They offer SPST as
well as SPDT, and are available in 6 different caps
styles (one of which is re-legendable) —all avail-
able with or without LEDs. They're better for dual
in-line (DIPS) and tableau presentation because
of the unique bussing contact which eliminates
costly, troublesome plated sandwiched switches.

And if you're a fussbudget, you'll go for
our economical REK components which again
offer both SPST and SPDT contact arrangements
in extremely compact designs. They are available
with or without buttons. You can put them on
your own printed circuit boards—modular low-
profile design makes them ideal for any location.

Need environmental protection? Our
low-cost 3-point contact, high integrity disc
switch is the only one in its price range that is
totally sealed against the harmful effects of mois-
ture and humidity. Perfect for automotive equip-
ment, security devices, business machines, data
input devices, medical equipment, appliances,
microwave ovens, blenders and air conditioners.

Call for a free sample. Put your finger
on it and see for yourself how good it feels to
switch to our keyboard switches. It's a touch of
something extra at no extra cost.

For a sample or a catalog, ask for us by
our first name. ITT Schadow, 8081 Wallace Road,
Eden Prairie, Minnesota 55344. (612) 944-1820.

[n Canada: ITT Canada Components,
4001 Chesswood Drive, Downsview, Ontario,
Canada M3) 2R8. (416) 630-7971.

1T T scocion
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Editorial

Doing more business in Japan

Hakuraihin is a sweet-sounding word to the
Japanese. It literally means a product that
has arrived by boat, and its existence underscores
a long-held fondness in Japan for foreign-made
products. Now the rapidly rising value of the
Japanese yen seems to be encouraging ““pacific
overtures,” as Admiral Perry phrased it, in
the way of increased American sales to Japan.
There is even some confidence these days
that the U. S. will be able to negotiate more
favorable tariff rates for certain electronics
products imported by Japan —integrated
circuits, computers, and peripheral
equipment —as a further stimulus to trade.
The question is: will the electronics companies
make the most of the situation?
A few well-known companies have taken
the risks and accepted the headaches of doing
business in Japan and are now in a position

Toward a high-level language

The Department of Defense’s effort, the
DOD-1 program, to develop a standard
high-level language is entering its final phase.
Two firms, Intermetrics in Cambridge, Mass.,
and cii-Honeywell Bull, a French affiliate

of Honeywell Inc. in Minneapolis, have been
encouraged to complete the languages they
have been working on and to deliver compilers
by next spring.

Neither company is obviously the leader.
Both proposals have advantages and
disadvantages, although Intermetrics might
have an edge because the company has
delivered other compilers to DOD. The main
need is for the project to proceed without
delay because the language could have a

24

to increase their market shares. These
established firms have learned that the
Japanese market is a difficult one in which
to get started. It is not a market for short-term
or one-shot deals. To make a go of things in
Japan requires good planning and determination,
which is why many American companies will
pass up the opportunity presented. The
commitment required may be too great in
view of the rather flat market today in Japan,
with its tough domestic competition.
Nevertheless, the opportunity exists for
all-out marketing tied to solid engineering
support, two of the U. S. electronics industries’
strengths. It has been a long time since
Admiral Perry’s famous black ships opened
up Japan to increased trade. Maybe the time
has come for the electronic black boxes from
America to do the same.

major impact on the software of the 1980s.

It will be the first time that DOD will have
a highly readable language. “In the past, the
languages have been too machine-dependent
and oriented toward writability,” an industry
spokesman points out, adding “it will cut
down on the cost of program development
and maintenance.” This point makes sense
because a look at software expenditures shows
maintenance is on top. So the language is
targeted at easing the software cost problem.

DOD-1 may not be the answer to all the
Pentagon’s software problems, but it’s a good,
practical start. The language has an excellent
chance for success. Its worth will be appreciated
inside and outside DOD.

Electronics /August 17, 1978



Since we made them first,
we know how to make them last.

through intense survival tests
in the lab. The resultis the kind

- il : of switch thatcan & ‘
stand up to punish- ¢ =
ment on the job.

It's also versa- —

tile. Our standard basic comes in
limitless variations with up to 25
amps electrical capacity. The V3,
SM and SX offer a wide selection
of sizes, dozens of different
actuators and terminals and a
variety of operating forces.
And solid state switches like
XL are mechanically operated and
offer solid state Hall-effect
technology.
MICRO SWITCH backs you
up with field engineers who deliver
application assistance, plus a net-
= work of authorized distributors for
 local availability. For details, call
| 815/235-6600.
When it comes to basic
Q_‘Back when we invented the switches, you@ profit from our
- basic snap- actlin experience.
switch, it was the -
only product we ﬁl"rﬁﬁﬁgsa _ A

- made. But it wasn't B.TypeBZ-
invented 1932.;. ; ;

. - " all we had to sell. C ToneV3 ; -
Even that first switch was  jwested 945, C 5 ) N
tough and reliable. So we started D Type SX- “\’ =" o
out with a reputation for quality =~ invented 1958 - D"
we've been selling ever since. = v

Today’s MICRO SWITCH

basic is put together with the finest MICRO SWITCH

FREEPORT.ILLINOIS 61032

materials available, then put A DIVISION OF HONEYWELL

Circle 25 for Data
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conom

We became the world’s largest manufacturer of SCR
power supplies by offering higher quality at lower
prices.

In a word: economy. In another word: value.

One- and three-phase rack-mounted power supplies from 500 to
10,000 watts. Call TOLL FREE 800-631-4298 for complete informa-
tion and prices, or write for our catalog.

ELECTRONIC MEASUREMENTS INC.

E/ 405 Essex Road, Neptune, N.J. 07753
M / Phone: (NJ, HJ, AK) 01-922-9300. TOLL FREE 800-631-4298

Specialists in Power Conversion Equipment

26 Circle 26 on reader service card

Meetings

Eighth European Microwave Confer-
ence, Microwave Exhibitions and
Publishers Ltd. (Sevenoaks, Kent,
England), Hotel Meriden, Paris,
Sept. 4-8.

CompCon 78—17th IEEE Computer
Society International Conference,
Capital Hilton Hotel, Washington,
D. C,, Sept. 5-8.

Fiber Optics and Communications
Exposition, Information Gatekeep-
ers Inc. (Brookline, Mass.), Hyatt
Regency O’Hare Hotel, Chicago,
Sept. 6—8

International Machine Tool Show
1978, National Machine Tool Build-
ers’ Association (McLean, Va.),
McCormick Place, Chicago, Sept.
6-15.

Wescon/78 Show and Convention,
Electronic Conventions Inc. (El Se-
gundo, Calif.), Los Angeles Conven-
tion Center, Los Angeles, Sept.
12-14.

eEcoc—Fourth European Conference
on Optical Communications, IEEE
Italian Section (for information,
contact Istituto Internationale Com-
unicazioni, Genoa), Genoa, Italy,
Sept. 12-15.

Conference on Information and Sys-
tems Theory Used in Digital Commu-
nications, 1IEEE German Section (for
information contact VDE-Zentral-
stelle Tagungen, Frankfurt), Techni-
cal University, West Berlin, West
Germany, Sept. 18-20.

ESSCIRC 78— Fourth European Solid
State Circuits Conference, IEEE Ben-
elux Section (for information con-
tact ESSCIRC 78, Delft University of
Technology, Delft), Tropen Insti-
tuut, Amsterdam, the Netherlands,
Sept. 18-21.

Sixth Computer-Aided Design and
Computer-Aided Manufacturing
Conference and Exhibition (CAD/CAM
VI), Society of Manufacturing Engi-
neers (Detroit), Hyatt House, Los
Angeles, Sept. 19-21.
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*Available soon

Electronics/August 17, 1978 Circle 27 on reader service card




Graphics. Without

DI

STRIBUTIONN OF SALES DOLLAR

4TAe Ter 116 2en 770 508 30k (44 1en 10 ske see

SALES ; MARKET DIVERSIFICATION AND GEOUTH
cosw] .
Ve
[ toue
s o
PROFITS oo "
., » p
- . 72
Yir aves s e adn W e e o e S v L rorat Lot CCl :
$B U.h. COMPUTLR SPENDING [5TIMATES
20
SYSTONS &
| oW 51TE
' SyproRt
)
19 saLarics E q (il
Coors : i i P i ' .
| & ¥ f 3 ] 3 .I .
o ! iH 1 : o .
= | = .in__, -k B " !
| ! ,
HH RN g2issiiceissiacsil)
1973 1978 19?7
-
) CROUTH
o croeo Q M
atrere 0 N,
MrE n.al 6 n
v
10 FoA 14 ¢ W
20wy . . el u
5 Lenan 168 \ b 14 H g
o oT ek ¥ N\ :1 ! b
35 = / RTRL i
it NI N i
AMPLITUDE VERSUS FREQUENCY
' i g 00 SanTa £l bk 7 ome List
= + 1 GCLR
e w 10 LOCATECD,200.0,100)
1o o 20 SCALE €~200,200,-100,100)
o pars - 30 SHORT 2
sopiree ¥53 meatirs 37 Rt 1o vouster
« e o FOR Xt
1 H 2 s 60 11-SINCI)R
l ‘ o0 stpeeente 70 Yt=CDSCXI«R
L 3 { 80 ReRs. %
> i " ] @5 PLOT €0,0,-2)
=g t 80 PLOTUXY, Y1, -1)
“on» | 100 MEXT X
gL 110 GDTO 237
READY
o potes . . IRUN "/“
v o z .7
3 4 ! & 2
o0 romt7ea o
-
-
B TEST SERIES %39
- Bl (L e rest € ol ARG BY /ERT LD
. '1 g a
>
bbbt T
e I N
‘ . I ST TN A e ——— TESTER #3 ” 3 l{ SRR IR R
H
i i B
M o
‘ . s0

Electronics / August 17, 1978



phics software.

You just lost your last excuse for sticking with
alphanumerics. Because with HPs new 2647A Intelligent
Graphics Terminal, you get graphics without digging
into your CPU’s software.

A picture’s worth a thousand numbers.
On an alphanumeric terminal, your data’s just a
screen full of numbers. But with the 2647A you
can plot tabular data as a bar graph, or a_
pie chart, or a linear or loga- e
rithmic line graph. Quickly, fe
with just a few keystrokes.
Now you can really see
yourdata, not just look at it.
What's more, with the
2647A you can zoom in and
out. Pan right, left, up, down.
Selectively erase. Shade important
areas to make them stand out. Use a
rubber-band line to make a quick sketch.
Without any help from your pro-
gramming department.

It’s more than smart.

The 2647A’s the smart way to get
graphics from tabular data without software.

But what if your CPU’ output isn't tab-
ular? Or if you'd like to plot derived data, say
a three-month moving average from monthly
sales figures? Or if you need more than a bar
graph, pie chart or line graph?

The 2647A’s not just smart, it’s intelligent.

You can program it to reformat data from your
CPU, or to compute more data, in easy-to-write BASIC.
And you can program it in AGL, our high-level graphics
language extension of BASIC. Its powerful commands,
such as FRAME, AXES, LABEL, LOCATE and PLOT,
put sophisticated graphics at your fingertips.

Either way, your program runs on the 2647A without

HEWLETT @7 PACKARD

42805HPT9 *U.S. domestic list price
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| can share the same hard copy peripheral.

"
)

| You still get alphanumerics.

any help from your CPU.
Hard copy’s easy.

How do you get graphics into your briefcase?

The 2647A makes graphics as portable as alpha-
numerics. It interfaces easily with our 9872A Four-Color
Plotter (which can even make overhead transparencies),
and with our 7245A Thermal Plotter-Printer. All you

need is an interface card, a cable and the peripheralitself.
And to keep costs down, more than one 2647A

You don't have to give up alphanumerics to get
graphics. Because the 2647A’ also a programmable
alphanumeric terminal for interactive use on-line
or by itself.

With independent alphanumeric and
graphics memories. Eight soft keys you can
define to do several steps with a
single keystroke. A bright,
[ easy-to-use, high resolu-
tion display. And built-in
dual cartridge tape drives
for 220K bytes of mass
storage.

Best of all, the 2647A
with full memory and data
communications interface

costs only $8300*
Which makes it easy to
get the picture.

-

U Send me more information about graphics without
graphics software.
O Show me graphics without graphics software.

Name Title

Company______

Address_______ —

Phone
Mail to Hewlett- Packard Attn: Ed Hayes,
Marketing Manager. Data Terminals Division, Dept. 627,

19400 Homestead Road. Cupertino CA 95014,

|

|

|

I

|

| .
| City/State/Zip.
I

I

|

|
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CAlice: “Wheres the best place to begin?”
“Hatter: “At the beginning.’

Charles Dodgson, better known by his pen name,
Lewis Carroll, was born 100 years too soon. He would
have loved the electronics industry.

A well-known mathematician and logician whose
writings on symbolic logic contributed to the develop-
ment of Boolean logic, he was fond of expressing logi-
cal thought in illogical situations. For example, con-

sider this exchange at the famous Tea Party in Alice i1
Wonderland:

“Take some more tea) the March Hare said
to Alice.

“I've had nothing yet, Alice replied, “so I
can’t take more”

“You mean you can't take /ess; said the Hatter,
“it's very easy to take mose than nothing”

PMI would have offered Carroll a job as a design
engineer, since the Mad Hatter's logic expresses our
approach to linear circuits:

“The more there is of ours, the /ess there is of theirs”

Translated, that means the superior quality of our
linears results in a lower reject rate, so the user needs
less of our product to get more for his money.

Carroll also liked to take very illogical thoughts
and express them in a way that made them seem logi-
cal, as in Through the Looking Glass when the White
Rabbit reads a poeni:

“They told me you had been to her
And mentioned me to him:

She gave me a good character

But said I could not swim?”’



That thought is very well written but makes no
sense at all. With that kind of talent, Carroll could have
commanded top dollar as an advertising copywriter for
any of the Big Semi companies, where they always
manage to come up with a lot of reasons for buying
linear IC’s besides the most important reason; precision
performance.

EXAMPLE: 0-70°C BIFET OP AMPS-100 Pc US OEM PRICES NOTED

OP16FJ OP166J LF356H

$3.50 $2.50 $1.05
OPI6EJ | LF356AH !
$10.00 $15.00

BIG SEMI
DISTRIBUTION

1 2o - i r
0 1 2 3 4 5 6 7 8 9 10
Max. Offset Voltage Error (mV) at 25°C

If Lewis Carroll were writing his nonsense stories
today, his “Wonderland” might well be the nonsensical
world of linear integrated circuits. Alice might be a
purchasing agent lost in a maze of confusing product
claims from the Mad Hatter (sales manager for one of
the Big IC houses) and the March Hare (the industry’s
largest linear distributor).

You'll meet them all in the next few months—as
well as Tweedle Dum and Tweedle Dee, the Mock
Turtle, and even the frumious Bandersnatch —as PMI
leads you through some New Adventures in Linear
Wonderland. It's a topsy turvy place where “miracu-
lous” products appear mysteriously in print and dis-
appear just as mysteriously when you try to find them,
like the Cheshire Cat. A place where buyers are talked
into believing that what they get is what they like,
instead of the other way around, as even the Mad
Hatter knows it should be. And, above all, a place
where races are run with price instead of pertormance
so that the winner is often the runner who never
begins, as the Dodo explained to Alice.

Along the way, you'll also meet PMI’s linear pro-
ducts. The op amps, comparators, multiplexers, voltage
references, D/A converters, and sample-and-hold
amplifiers whose precision performance boosted our
sales 65% in 1977 while the linear market grew by only
28%. (*O frabjous day' Calooh! Callay!")

You'll find out how we achieve precision perform-
ance by using manufacturing steps some other com-
panies don't feel is worth it, such as the use of silicon
nitride passivation and zener zap trimming, giving us

a sharp competitive performance edge. (“Off with their
heads!”, as the Queen would say.)

Does all that precision cost more? Yes and no is
the logical answer to that, remembering that in Linear
Wonderland more is often less. A few pennies more
invested in quality components results in a better
quality system with less problems for the OEM.

That's why PMI is committed to quality, which
leads us to the real key to our success: we only enter
races we know we can win. That’s the reason we never
enter a second source race unless we've found a way to
get substantial improvement in performance. It’s also
why we don’t get into jelly bean counting races and
only run against the Big Semi companies when we
know our LOWEST grade is equal in performance to
their HIGHEST grade. We already know what Alice
had to learn:“It’s easier to win when no one else begins”’

So come through the looking glass into Linear
Wonderland with PMI. To get you started, we’ve pub-
lished a new short form catalog of PMI's Linear Won-
derland products. This will give you an overview of all
the exciting precision linears which you will be reading
about soon. Just fill in the coupon and ask for your
“PMI Guide to Linear Wonderland”

Carroll’'s Wonderland was a place where you had to
run as hard as you could just to stay in one place.

“If you want to get somewhere else, you must run
at least twice as fast as that] the Queen told Alice.

PMI is dedicated to running fast enough to get
ahead and stay ahead in Linear Wonderland.

Precision Monolithics Incorporated
PMI 1500 Space Park Drive
® Santa Clara, CA 95050
(408) 246-9222 TWX 910-338-0528 Cable MONO

= = > = = = = = - a==3
Please send me my copy of PMI’s Guide 1o Linear
Wonderland prodict catalog.

Mail to:
Precision Monolithics, Inc., 1500 Space Park Drive
Santa Clara, CA 95050

My name

Title

Company

D pt.

Address

City State Zip

Phone ( )

] 8ES031




Sample with confidence:

up to 100 MHZ at 15 ns
resolution

Enntl i | |

thinks your ludic Yeer
should be as versatile

So ours let you sample with speed.
With resolution.
With confidence.

THE VERS(ITI| F ONFS




TRW brings out
6-bit a-d converter
for nonbroadcast video

Tl soups up
I’L microprocessor,
adds MOS 8-bitter

Datapoint upgrades
processor, starts
software field tests

Mostek readies
dynamic RAM
that’s pseudo-static

Electronics/August 17, 1978

Electronics newsletter

Encouraged by the success of its one-chip, 8-bit analog-to-digital converter
in the broadcast television market, TRW’s LSt Products division is bringing
out a version at a lower price with less resolution for nonbroadcast video
applications. The 6-bit resolution TDC 1014J consumes only ¥ w, yet
does video-speed conversion without need for an external sample-and-hold
circuit. It’s sold in a 24-pin ceramic dual in-line package and features a
30-MHz sample rate. The device requires only a single command to digitize
an analog waveform between 0 and —1 v. On chip are 63 strobed
comparators, encoding logic, and a 6-bit data latch with TTL outputs. The
price for 100 or more is $186 per unit, compared with $550 to $600 for
the 8-bit converter. With sales of over 1,000 units in its first two months,
the 8-bit device is the hottest item for the Redondo Beach, Calif., division.

The SBP9900 microprocessor, Texas Instruments Inc.’s 16-bit processor
built with integrated-injection logic has become the SBP9900A to denote
an increase in speed from 2 to 3 MHz. Refinements in the input/output
section, including the use of some multilevel logic, are chiefly responsible
for the improvement, according to the Houston Digital Circuits division.
Meanwhile, the Mmos 9900 family has a new addition: The TMS998S,
which is an 8-bit version aimed at the high-performance 8-bit market
dominated by Intel’s 8085. Available for sampling next month, the 9985
looks internally much like a 9900 but has 256 bytes of random-access
memory on board plus an 8-bit-wide data path. It’s housed in a 40-pin
plastic package.

To increase the capability of its entry-level equipment, Datapoint Corp. is
doubling the cathode-ray-tube display to 1,920 characters, increasing the
memory to 64 kilobytes, and coupling the processor with two double-
density floppy drives for a total of 1 megabyte of diskette storage. The new
processor, due out next month, will be called the 1800 and can stand alone
or be used as part of the San Antonio, Texas, firm’s ARC network
architecture. A key use for the larger screen size on this unit and the
recently introduced 3800 and 6000 gear is in word-processing applica-
tions. Datapoint is currently field-testing an improved version of its Scribe
word-processing software. The new version is expected to be introduced
before the end of the year, along with an in-house-built daisy-wheel
printer.

It’s got the size and price of a dynamic random-access memory, but it
looks and behaves like a static one. That’s the 4816, the new 2,048-
by-8-bit RAM that Mostek Corp., Carrollton, Texas, will be providing
samples of soon. Though built with single-element dynamic cells, the
29,000-mil? die contains on-chip refresh counter circuits. Thus it refreshes
itself in the power-down state but needs external refreshing when
accessed. Small for a 16-k RAM, the n-channel device is more like a 4-x
static in size. It has a 100-ns access time typically and is designed for 5-v
operation. Sample quantities are due in November, according to the firm.
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Programmable VCR,
color cameras
added by RCA

Fourth fiber-optic
test system set In
Canada by GT&E

Energy-storing
solar cell uses
iow-cost materiais

SMC signs
patents license
with Western Electric

34
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Confident that industry shipments of video-cassette-recorder units will
pick up substantially in the second half of 1978, rRca Corp. is expanding its
line of SelectaVision products with the addition of two new players and
two home video color cameras. A VCT400 player, carrying an optional
retail price of $1,275, can be preprogrammed to record up to four
television programs on different channels during a seven-day period. It is
made to RCA specifications by Matsushita Industrial Co. of Japan, as is a
new $1,075 VCT201 player having an electronic timer that allows the user
to preset not only the time and channel for unattended recording, but also
the time at which recording should end.

General Telephone & Electronics Corp.’s tests of fiber-optic communica-
tions systems will shift into high gear later this year with the company’s
fourth field installation in 15 months. The latest link, to be placed in the
regular Vancouver, British Columbia, telephone network, will carry up to
672 separate conversations on two fibers—one for each transmission
direction. The 4.4-mile no-amplifier route through existing underground
ducts will be tested for a year at least and will provide GT&E with more
data on reliability and economy to add to that previously obtained in
California, Hawaii, and Belgium.

Researchers at Optel Corp. in Princeton, N. J., are developing a photoelec-
trochemical solar cell that not only converts solar energy to electricity
when the sun is shining but, uniquely, stores energy at the same time.
Unlike most solar cells that use expensive single-crystal materials or
photocrystalline substrates, the Optel cell uses three photo-anodes made
with relatively inexpensive cadmium-selenide thin films. One anode stores
electrical energy during solar irradiation and can be connected to a
common electrode to provide electricity during periods of darkness.
Backed by some $250,000 over a three-year period from Grumman
Aerospace Corp. of Bethpage, N. Y., Optel thus far has achieved solar
conversion efficiences of 3% to 5%, says Satyen K. Deb, director of
research and development.

Adding to the prestige of a patent portfolio that already includes licenses
granted to 1BM Corp., Texas Instruments Inc., and 11T, Standard Micro-
systems Corp., of Hauppauge, N. Y., has entered into an agreement with
Western Electric Co. of New York. The accord provides for the worldwide
nonexclusive cross-licensing of each firm’s present semiconductor technol-
ogy patents and any they apply for during the next five years. But this
agreement is different: the pact also calls for Western Electric to pay
financial considerations to Standard Microsystems, a move that is
believed to be a first for the AT&T subsidiary. Most major semiconductor
makers, on the other hand, are paying royalties to Western Electric.
Included in the exchange is sMC’s Coplamos patent covering structures in
high-speed, high-density n-channel MOs devices, as well as Western Elec-
tric’s patents relating to diffusion and oxidation in semiconductors and to
the basic MOS and silicon-gate MOS transistor structures.
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THE THRIFTY LP2 PRINTER.
THE OPTIONS COME STANDARD.

Data General's new 180 cps, logic-seeking bidirectional printer. It’s more
competitive so it makes you more competitive. Packed with a lot of standard
features that cost you extra on other printers. Like forms control, vertical and
horizontal tabbing, variable character sizes, a 7 x 9 matrix, plotting under soft-
ware control and international fonts. Now, no matter what goes into your
computer system, it can come out economically on a Data General Dasher
LP2. Call for additional information. Or send for our brochure.

¢vDataGeneral

We make computers that make sense.

LP2

Name Title Company i Tel No.

Address City State Zip o

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 866.51.78. Data General Australia,
(03) 80-0633. Data General Ltda., Sao Paulo, Brazil, 543-0138. Data General Middle East, Athens, Greece, 952-0557. © Data General Corporation, 1978. T
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Presenting our 32-

In four parallel 8-bit chips.

Our 8060 microprocessor
allows common memories
and common I/O to

| be shared by

multiple proc-
essors strung .
together like
Christmas §
lightsviaa ¥
common bus.
Inaword...

Multiprocessing.

This unique feature allows

if there were a single CPU

system this powerful, it would

cost an arm and a leg com-
pared to the 8060.)

You
get flexibility
through modularity. Fea-

one 8-bit microprocessor appli- tures can be added to your

cation to be split into more
easily manageable parts. So
the whole job 1s easier.

Software development is
easier. And cheaper.

What makes all this possi-
ble is built-in control circuitry
and cycle interleaving.

The result 1s a machine
more powerful than any

system by just adding on an
additional CPU rather than
rewriting the whole program.

And serial I/O facilities al-
low several self-contained
8060 systems (with memory)
to be bussed together.

But multiprocessing is just

one of the appealing features
of the 8060 (a member of

single CPUsystem. (And even the SC/MP family.)
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High level language.

The 8060 uses NIBL BASIC
language. In one 8K x 8 ROM.

This chip interprets English-

like commands. Instead
. of acomplex

you can
write
simple
* Dick-and-
Jane instruc-
-.¥ tionssuchas
-+ AxB=C,which
W F alsoreduces
# software costs.
Since NIBL is an interpreter,
there’s no expensive develop-

ment system needed. All you
need is the 8060 and the
NIBL ROM.

A complete system
in two chips.

To turn the 8060 into a
system just add one chip.
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bit microprocessor.

This results in a system
more powerful than a one-chip
system, but at a price competi-
tive with a one-chip system.
The chip is INS8356, which
combines a 2K x 8 ROM,

128 x 8 RAM, and I/0O.

This basic 5-volt system is
bus expandable, and compat-
ible with standard memories
and our arsenal of 8080A
peripherals.

The 8060.

Multiprocessing. High lev-
el language. And a minimum
system that works like
gangbusters.

National Semiconductor
2900 Semiconductor Drive
Santa Clara, CA 95051

Gentlemen:

|

|

|

|

|

Please fill me in on your 8060 microprocessor. :
Name Title |
|

Company |
|

Address :
|

|

__________________________

 National Semiconductor
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ACT NOW TO IMPROVE YOUR SYSTEM D
increase your packaging density, and lower you costs. . .

specify Mini-Circuits new microminiature TFM series. These tiny units,
0.5”x 0.21”x 0.25" the smallest off-the-shelf Double Balanced Mixers

avallable today, cover the 40 kHz - 3 GHz range and offer
isolation greater than 45 dB and conversion loss of 6 dB.

Each unit carries with it a 1-year guarantee by MCL.. Upgrade
your new system designs with the TFM, rapidly becoming the

new industry standard for high performance at low cost.

Model TFM-2

1-1000 MHz [ $1195

_ Model TFM-3 _ 0.04-400 MHz | $19.95
Model TFM-4 5-1250 MHz | $19.95

l l Model TFM-12  800-1250 MHz | $39.95
Actual size Model TFM-15 10- 3000 MHz | $59.95
40kHz 0.1 MHz 1MHz 10MHz 100 MHz 1GHz 3GHz
Simple mounting options offer optimum circuit layout. - !
Use the TFM series to solve your tight space problems. Take Conversion Loss. d8 Isofation. dB
advantage of the mounting versatility—plug it upright on a PC Dnergc‘;ave Total L°”"T:;’r'g tdge Uppes BI:M fdge
board or mount it sideways as a flatpack. Band Edge | Range Oecade Higher Mid Range Octave Lower
| LO-AF LO-IF LO-RF LO-IF LO-RF LO-IF
—— ) 4 s | -
Mode! Ko Typ. |Max | Typ.[Max | Typ {Min | Typ. | Min { Typ | Min. | Typ. | Min Iyﬂnm Typ.{ Min{ Quantuty [ Price
_ 1 5 I T T
TFM-2 1»1000‘ 1-1000 |DC-1000!6.0|7.5(7.0 (8.5 50 |45 |45 |40 |40 {2535 |25 /30 |25|25|20| 649 [$1195
- | i 4w +—{— -+ .{}_T-.\,ﬂ
TFM-3 | 04-400 | 04-400 |DC-400 |53/7.0(6.0 §.0 60 |50 {5540 150 |35 {45 130 35|25 |35/25) 549 1$19.95
TFM-4 | 5-1250 | 5-1250 |DC-125016.0(7.5{7.5|85] 50 | 45 45'40 40 | 3C (352530 2525/ 20| 549 (81995
TFM-11 1»20001 1-2000 | 5-600 [7.0]/85 7.5[9.0 50| 45| 45|40 {35|25(27 |20 25|20 |25f 20| 1-24 | $39.95
TFM-12 800-1250]800»1250 5090 |—|—] svoig.s 35125130 (20 135253020 [35)25 3020 1-24 |$39.95
‘IFM-1510—3000 10-3000 |10-800 .11.6.3 LLELLG‘S]S'O 30‘20 3042030 @J 30 |20{30]20130f20) 1-9 |$59.95

_J
Signal. 1 dB compression level +1 dBm. Impedance, all ports 50 ohms.

peak 40 mA. Operating and storage temperature 55°C to +100°C. Pin temperature 510°F (10 sec).
“LO power +10dBm, 1dB compression *5dBm

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

International Telex 620156

inter ! Repr
Africa. O AUSTRALIA: General Electronic Services. 99 Alexander Street, New South Wales,
Austraha 2065. O ENGLAND: Dale Electronics, Dale House. Whar! Road. Fnmley Green
Camberley Surrey. O EASTERN CANADA: B D. Hummel, 2224 Maynard Avenue. Utica. NY 13502
(315) 736-7821 D FRANCE: SCIE - DIMES 31 Rue George - Sand 91120 Palaiseau
France. D GERMANY, AUSTRIA, SWITZERLAND, DENMARK: Industrial Electronics GMBH 6000
Frankfurt/Main Kluberstrasse 14 West Germany DO INDIA: Gaekwar Enterprise. Kama Mahal M L
Dananukar Marg, Bombay 400 026, India O ISRAEL: Vectronics. Ltd . 63 Gordon Street. Tel-Aviv,
lsrael O NETHERLANDS, BELGIUM. LUXEMBOURG: Coime» Veldweg |l MHattem Hotland
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Total input power 50 mW. Totai input. current

Wworld s largest manulacturer of Double -Balanced Mixers

MINI-CIRCUITS LABORATORY

A Diwision of Scientific Components Corp

[ Mini-Circuits

> O AFRICA: Afitra (PTY) Lid P O Box 9813, Johannesburg 2000.S 0O NORWAY: Datamatik AS. Ostensjoveien 62. Oslo 6. Norway O SINGAPORE & MALAYSIA:

Electronics Trading Co (PTE) Ltd = 87 Bukit Timah Road. Singapore 9 Malay Peninsula
[ SWEDEN: Integerad Electronik AB. Box 43, S-18251. Djursholm. Sweden

U.S. Distributors: O NORTHERN CALIFORNIA: PENN-STOCK Co, Foothill Otfice Center. 105
Fremont Avenue. Los Altos CA 94022 (415) 948-6533 O SOUTHERN CALIFORNIA, ARIZONA:
Crown Electronics 11440 Collins Street. No Hollywood. CA 81601 (213) 877-3550
NEW YORK: MICROWAVE DISTRIBUTORS COMPANY

61 Mail Drive. Commack N Y 11725

§16 543-4774

R32/RevA

Electronics / August 17, 1978



Electronics review

Significant developments in technology and business

Bubble memory chips
now able to pack in
quarter million bits

Tl announces it will have
samples of chip for $500 in
fourth quarter; Rockwell,
Fujitsu ready chips as well

The bubble memory business is esca-
lating, and in the forefront, at least
right now, is Texas Instruments Inc.
It says it will have samples of a
quarter-million-bit memory for
$500, to go along with its older 92-
kilobit chip, in the fourth quarter of
the year. Waiting in the wings is
Rockwell International Corp., whose
similar-size memory is slated to be
introduced at next month’s Wescon.

Japan’s Fujitsu Ltd. expects to
announce a 256-kb memory, as well
as smaller 64-kb-plus memories,
sometime this autumn. However, it
will not produce the larger unit in
quantity right away. Hitachi Ltd.,
on the other hand, expects to be in
volume production with 64-kb units
by November. Waiting to see how
things go is Nippon Electric Co.,
which has considered announcing a
64-kb product this autumn but may
opt for the bigger memory instead,
depending on how the market looks.
In England, Plessey Microsystems
Ltd. says it will have bubble memo-
ries in the fall (see p. 63).

Despite the jump in memory
capacity, even higher capacity chips
are needed before bubbles will
replace or augment their oft-
mentioned target—rotating disk
memory. Bubbles are faster than
disks and, with no moving parts,
should be more reliable. Right now,
they are also more expensive. But, if
the bubble makers prove to be reli-
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able sources of the new parts, a
whole range of new kinds of products
could be in the offing.

“Strictly replacing anything is not
how [the bubble memories] will
sell,” says Michael Valek, manager
of the bubble memory department at
TI in Dallas. “Its true potential will
come in the creation of new equip-
ment where nothing else will do as
well. The bulk of applications just
have not been thought up yet.”

Example. Valek cites as an exam-
ple of such innovation the portable
typewriter-sized terminal with print-
out, the Silent 765, that TI intro-
duced at the beginning of the year.
This terminal uses the company’s
bubble memories with 92 kilobits of
storage. (TI also announced that it
was cutting the price of its 92-kb
units in half—to $100 each in 100-
piece orders—and that it was pro-
ducing about 5,000 a month.)

But for users of the large rotating
memory stores, bubble memories are
still off in the future. Bell Laborato-
ries, which received the first patent
on bubbles back in the 1960s and has
been building four-chip quarter-
megabit packages that store digi-
tized speech, needs much more
capacity per chip.

“We're experimenting now with
8-micrometer circuit periods,” says
Joe Geusic, head of magnetics at
Bell, “and we're looking beyond that
to 4 um.” That means Bell is eyeing
4-megabit devices. (Circuit period is
a measure of the size of the basic
bubble-propagating structure. For
the TI device, for example, the period
is now 16 um.)

Computer companies, too, are
concerned with the bubbles. 1BM
Corp., for one, is working on two

Bubbles. TI's quarter-million-bit memory
and its magnetics will come in a 20-pin duai
in-ine package, 1.2 by 1.2 inches.

new approaches that will not be
ready until the mid-1980s. IBM is
aiming at 1- and eventually 4-Mb
chips. They are sidestepping a direct
reduction in geometry using tech-
niques called contiguous disks and
bubble lattices. “Both offer the abili-
ty to manipulate smaller bubbles
with today’s photolithographic capa-
bilities,” explains Clifford Cullum,
manager of memory and storage
research at IBM.

Contiguous disks rely on ion
implantation instead of deposited
permalloy shapes to guide the bub-
ble. Higher densities are achieved
essentidlly with an overlapping cell
design. Bubble lattices are a whole
new ball game. Closely packing the
bubbles in hexagonal arrays will
yield a tenfold increase in density,
according to Cullum.

As for innovations, TI's Valek is
hopeful that designers will get
started now, particularly in the
200,000-to0-300,000-bit area that
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In building a quarter-million-bit bubble memory device,
Texas Instruments has departed radically from the
approach it used in the 92,000-bit major-minor-loop
device introduced a year ago. Instead, it uses a block-
replicate architecture that greatly reduces memory cycle
time over the major-minor-loop approach. Also, the shape
of the permalloy structures that chart the 3-micrometer-
diameter bubble’'s course over the garnet substrate has
been altered so that it requires less stringent mask toler-
ances. Minimum feature geometry is 1.8 um; for the 92-kb
chip, 2.25 um. The big new chip dissipates 0.9 watt. Its
coniroiier will be compatible with TMS9900 series and
TMS8080 microprocessors and will operate from a single
5-volt supply over 0° to 50°C.

The block-replicating approach to architecture used in
TI's new TIBO303 has several other advantages over the
major-minor-loop approach, which relies on the serial
transfer of bits from smaller loops to a large one that has
the mechanism for bubble detection, creation, and annihi-
lation. The device stores data in 252 loops, each with a
1,137-bit capacity, or a total of 286,524 bits.

Rather than having a major loop, however, the TIBO303
has two master lines for detection (detector tracks) and
separate write tracks for bubble generation. By porting the
minor loops at both ends (see figure), an entire track can
be duplicated into the detector track without removing
data from the minor loop. This cuts down cycle time from
12.8 milliseconds in the 92-kb device to 12.5 microsec-
onds and gives the TIB0O303 an average access time of 7.3
ms when operated at 100 kilohertz.

What's more, the data rate in the block-replicated
device is the same as the drive-coil current frequency —
not half, as it is in a major-minor-loop approach. The
reason is that the TIBO303 splits data into odd and even
bits, which are merged in the detector tracks for reading.
The merging operation eliminates the need for double
bubble spacing and thus allows replication of bubbles—
as one is read, the other returns to the minor loop.

Finally, the block-replicating structure permits a dedi-
cated loop for redundant loop masking. Since the design

of the TIBO303, like that of other bubble devices, allows
for full storage capacity, the bad ioops—in this case, as
many as 28 failed minor loops—must be masked out; the
quarter-megabit chip uses a dedicated loop to carry out
the masking function, and the resulting storage will be a
minimum of 254,688 bits.

The bubble memory uses an asymmetrical chevron
shape for the deposited permalloy patterns. The new
shape not only has bubble propagation characteristics
superior to those of earlier T-bar and chevron designs,
says Tl, but also has less critical interpattern spacings and
is thus more easily produced with standard photolitho-
graphic technigques.

To the $500 price of the bubble memory itself, built on a
365-by-340-mil chip, is added the cost of peripheral and
controller circuits. Tl will supply a discrete implementation
of the interface circuits on a printed-circult board, along
with the memory. With it will come a schematic for the
controller; it will be implemented on a board about two
months later. Circuits implemented on individual inte-
grated circuit chips will come during the first half of 1979.
Tl declines to discuss the price of these chips at present.
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falls below floppy disks and above
semiconductors. Products could
come as early as 1980, if not sooner.

But his firm may have to over-
come some hard feelings on the part
of users promised the 92-kb devices
by TI, which has had trouble deliver-
ing. “We just sent someone down to
plead for parts,” says George W.
Fink, vice president of marketing at
Data Systems Design Inc., Santa
Clara, Calif.

Creative Strategies International,
a San Jose, Calif., market researcher
says Data Systems Design’s experi-
ence is not unique. “They [TI] had
generated a lot of enthusiasm about
bubbles, but it started to slip as

40

problems with reliability and de-
livery became evident,” says CSI
president Larry J. Wells. New com-
panies like Rockwell, Fujitsu, and
Nippon Electric in the field should
boost the enthusiasm again.

Valek concedes TiI had trouble
putting the 92-kb device into produc-
tion after it made pilot quantities
late in 1976. But the problems were
overcome early this year, he says. As
for problems making the larger chip,
he doubts there will be any. “We
learned our lessons with the 92-kb
chip,” he says. “We're using the
same materials, reactors, and test
facilities. The only thing we change
is the photomasks.” O

Communications

Uhf users object to
FCC spectrum plan

Everyone agrees that aeronautical
and maritime mobile communica-
tions need more space in the ultra-
high-frequency spectrum than the
crowded 4.6 megahertz they now
occupy. But industry users and the
Federal Communications Commis-
sion’s uhf task force in its new report
are far apart on how much more will
be needed to meet projected de-
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mands by the century’s end.

Users want ten times more band-
width for a total of 50 MHz— 30 for
aeronautical services and 20 for
maritime. The FccC task force says a
total of 12.2 MHz will be more than
enough to do the job—if industry
takes advantage of new and emerg-
ing technologies to make more effi-
cient use of the spectrum.

The recommendation is creating
“a furor within the industry,” says
the FcC’s Raymond Wilmotte, the
task force coordinator. After some
18 months of study, the task force
also proposes implementing its plan
with three levels of service, labeled
A, B, and C. Level A systems would
be modifications of hardware now in
use, and level B would use available
things like vhf single sideband to
conserve spectrum and computers to
automate functions like channel
selection, call setup and disconnect,
and transmitter identification. Level
C systems, using things like digital
signals to conserve spectrum, would
evolve from emerging new technolo-
gy, the task force says, and would
operate in yet another spectrum
segment.

Time and costs. One challenger to
the recommendations is Aeronauti-
cal Radio Inc., popularly known as
Arinc, the Annapolis, Md., company
that operates the communications
net used by the nation’s airlines.
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Such services now occupy 3.2 MHz in
the 118-to-136-MHz band. The FcC’s
Wilmotte says expanding this to a
total of 5.8 MHz with 1 MHz more for
existing services and another
1.6 MHz for radically new communi-
cations systems would be adequate
to the year 2000 “because of the
considerable expertise and excellent
record of Arinc in planning and
implementing systems.”

Arinc’s Hillyard Smith, external
affairs director, disagrees. “Dr. Wil-
motte doesn’t tell us where all this
new technology is going to come
from,” he notes. Moreover, multiple
frequencies such as Wilmotte pro-
poses would require developing eith-
er multimode or duplicate airborne
radios. Not only does Arinc believe
this too costly, but, Smith says,
“there is no room. Even the racks on
a [Boeing] 747 are full.” Moreover,
he contends, the time required to
implement such an effort and gain
international approval would eat up
more years than the plan allows.

The task-force’s example of a level
B system using single sideband
instead of frequency modulation to
conserve bandwidth comes under fire
from Nate Steele, an Arinc engi-
neering executive. Noting that exist-
ing air-mobile communications em-
ploy some a-m bands, Steele says, “I
can see how you could interleave SSB
among fm channels, but trying to
interleave a-m-equivalent channels
in existing bands doesn’t seem tech-
nically feasible.”

Seaside. For the civil maritime
mobile service, the task force pro-
poses expanding the existing 1.4-
MHz allocation in the 150-to-174-
MHz band by another 5 MHz to meet
end-of-the-century requirements. To
match the 10% annual growth rate
of recreational-boating uhf radio
licenses, as well as the slower-grow-
ing commercial service on inland and
coastal waterways, the task force
proposes allocating more channels at
both vhf and uhf.

The seven-member FCC has yet to
budget time for consideration of the
aeronautical and maritime mobile
issues, Wilmotte says. Resolving the
problems posed by the task-force’s
recommendations is likely to be even

more difficult because the unit has
been disbanded by the new chief of
the Office of Plans and Policy to
which it originally reported. That
management move reassigned Wil-
motte to the Safety and Special
Services Bureau, which oversees mo-
bile communications, and gave the
Broadcast Bureau responsibility for
the uhf broadcast recommendations
of the task force. O

Solid state

Macrocells ease
ECL design chore

Single-chip arrays of emitter-cou-
pled-logic gates have plenty going
for them: blazing speed, monolithic
reliability, and flexibility —provided
the system designer is competent to
configure the uncommitted gates
into the functions he needs. Many
cannot because the idiosyncracies of
ECL make connecting individual
gates into the desired logic patterns
extremely tricky. Also, even in
arrays that work, a high percentage
of gates often goes to waste.

So Motorola Inc. is proposing
something rather different—what it
calls a macrocell array to free users
of the tedious business of dealing
with the gates individually. In this
array, the gates are arranged into
standard logic functions so that the
designer need only be concerned
with connecting functions in the
right configuration. As many as 48
logic functions may be selected from
a library of 54.

Like a pec board. “Prospective.

users tell us it reminds them of
designing a printed-circuit board,”
claims Ronald Lipinski, marketing
manager of ECL products at the Inte-
grated Circuit division’s bipolar op-
eration in Phoenix. “They put gate-
array functions as cells on the chip in
the same way components are put on
a pc board.”

Although competing firms are
committing to gate arrays [Electron-
ics, March 30, p.39], Motorola is
going the macrocell direction be-
cause, based on experience with ECL
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Designing cell. Mask used in macrocell
array is shown displayed on cathode-ray
tube. Each rectangle is a functional cell.

when gates are hooked together.

At present, the company has
finished its chip design and is in the
midst of characterizing the logic
parts for its library of functions.
Some time in the first quarter of
1979, the program will start. At that
time, those who want even faster
response can use an interactive
graphics terminal as an input to the
macrocell program. By connecting it
with Motorola’s master computer, a
designer could tap the function libra-
ry in real time, lay out the routing
pattern on the screen, and transmit
the finished circuit specification. [

that dates back to the 1960s, it is
convinced that designers need short
cuts. “We provide the tools for
routing the functions on a master-
slice chip,” Lipinski says.

Terming the macrocells a major
Motorola product, the marketing
official sees it paying off in cost
savings and faster design turnaround
for users. “For $40,000 we supply
everything to get 10 prototype work-
ing parts in only 12 weeks.” In
1,000-piece production lots, fin-
ished circuits should cost about $35
each, as against $100 to $150 and 12
months for comparable custom
large-scale integrated devices in oth-
er processes, according to Lipinski.

The macrocell comes on a 200-
by-200-mil chip that holds about 720
gates, organized into 48 15-gate
cells, 32 input buffer cells, and 26
output cells. Besides the 54 logic
functions, any of which the customer
'may select for any of the 48 cells,
Motorola offers a choice of 13 input
and 17 output patterns. “We know
the logic size is right and there are
plenty of routing channels,” Lipinski
says.

Typical functions. Some typical
chip functions designed into the
macrocells are 8-bit arithmetic/logic
units capable of adding in 12 to 13
nanoseconds, adder-accumulators,
and 8-by-8-bit 2-ns multipliers that
are fully expandable to 16-by-16 and
32-by-32 elements on one chip.
Lipinski claims that the Motorola
approach achieves a much higher
component utilization, on the order
of 90% to 95% of the array, than
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Consumer

Microprocessors help
to mix and slice

They won’t usually admit it, but
appliance makers do resort to “in-
novations” that have more promo-
tional appeal than substance to set
themselves apart from competitors.
This may be the motive behind
Hamilton Beach’s decision to- put
microprocessors in both a food
processor and a blender, introduced
last month at the National House-
wares Exposition in Chicago.

“Space-age dependability” and
“world’s first computerized small
appliance” are samples of phrases
being used to advertise the products.
But there is little a microprocessor
can be called on to do in appliances
that just mix and slice. Both
machines have a metric-to-English
calculator for converting recipe
amounts such as liters to cups or
teaspoons to milliliters. But all func-
tions are still controlled one at a time
by pushing buttons, as in convention-
al appliances.

Added features. According to
Hamilton Beach, a Waterbury,
Conn., division of Scovill Manufac-
turing Co., the microprocessor con-
trol, built around a TMS1000 4-bit
chip from Texas Instruments Inc.,
adds to the reliability and safety of
the appliances. This enhancement
comes because of a new keyboard —
from T1’s Klixon line—being used in

4y

place of ordinary push buttons.
Foods may sometimes drip down
into the push buttons and short out
circuits, even giving the user a shock,
claims Hamilton Beach.

Not so with the new models.
Because there is hardly any mechan-
ical travel with the Klixon board, it
can be sealed with a thin protective
elastomeric sheet. By applying the
memory in the microprocessor, it
now takes three key pushes in the
right sequence to start the blender,
for example, making it more child-
proof than machines that use one
button to start.

The TMS1000 chip has 2 kilobits
of semiconductor memory, divided
equally between random-access and
read-only. A triac power control
links the chip to the motor. A three-
digit light-emitting-diode display
presents the metric-to-English con-
version figures as well as each speed
command and the time it is supposed
to run.

The units will also turn themselves
off if they operate longer than about
two minutes. Hamilton Beach aims
to standardize the electronic pack-
age, perhaps adding it to other small
appliances, “if these sell well,” says
Clifford M. Helton, product man-
ager for new programs.

He says the firm plans to produce

World’s first. Food processor controlled by
4-bit microprocessor has flat keyboard,
sealed to protect it against dirt.

< 5
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Out of this world efficiency
at down fo earth prices.

Here's a switch for you: A positive adjustable 5 A switching regulator that
actually does more but costs less.
It's possible because of a unique Fairchild design that creates more
efficient use of power and cuts down energy loss.
And while we were designing in efficiency, we didn't forget economy.
Y oy Only $7.25 in quantities
AL AanE=, of 100.

Good things come

_______ - in small packages.
! Our new SH1605 is

Y /

: compact. It comes in
a standard 8-PIN TO-3
| e package to easily fit
f - your designs.
W3+ But don't let its size

: fool you. Inside the
|
|

] SH1605 there's an entire
T 4 subsystem. Atemp-

= = erature-compensated
voitage reference. A duty-cycle controllable oscillator. An error amplifier.

A high current/high voltage output switch. And a power diode. So not only
is the SH1605 small, it doesn't require many external parts, either.

A new high point for high.

The SH1605 is the way to go when your power supply needs high volt-
age drop across the regulator and high current into the load at the same time.

Its output is adjustable from 3.0 to 30 V. With 5 A output current and up
to 150 W of output power.

If you're thinking of switching to our new
regulator, just contact your Fairchild sales  [=AN1FR C I LD
office, distributor or representative today.
Or use the direct line at the bottom of this

®
ad to reach our Hybrid Division. Fairchild Cull
Camera and Instrument Corporation, us on I'.
464 Ellis Street, Mountain View, CA 94042, 4‘ 5 962_377‘
Tel: (415) 962-3771. TWX: 910-379-6435.
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50,000 blenders a month and 20,000
processors, which may vary depend-
ing on demand. Both units are priced
high in their marketplaces—the
blender at $69.95 and the processor
at $159.95. ]

Computers

IBM reorganization
suggests new units

Last week’s split of 1BM Corp.’s
large-computer manufacturing
branch into two parts signals more
than just a reorganization. It is a
sign that two future mainframe
systems are nearing introduction,
say industry analysts who follow the
giant computer firm.

The reorganization of the System
Products division creates the Data
Systems division, which the compa-
ny says will have *“development and
manufacturing responsibility for
large complex systems with primary
emphasis on high-performance prod-
ucts,” and the System Products divi-
sion, which will handle intermediate-
performance products.

What does the reorganization
mean? Chairman Frank T. Cary
says only that it “will provide addi-
tional management focus on market-
place requirements in an environ-
ment of changing technology, in-
creasing competition, and rapid
growth.”

Agreement. A hearty second to
that reasoning comes from John
McManus, a securities analyst with
New York-based Shearson Hayden
Stone Inc. “1BM realized how unres-
ponsive it’s been” in countering the
recent spate of software-compatible
mainframes, he says.

McManus and other industry ana-
lysts divine future product plans in
the change. Coming up, they say, is
what is being called the E series,
which reportedly would offer im-
proved performance over the Sys-
tem/370 models 115 through 148,
yet at the same or reduced prices.
Next will be the high-performance
H series, expected to supplant the
370/158 up to the 3033 processors,

44

says Robert T. Fertig, vice president
of Advanced Computer Techniques
Corp., New York.

“It’s clear that 1BM is getting
ready to launch the E and H series
and created two divisions to handle
the later phases of development and
manufacturing,” says Fertig, who
just finished overseeing a study on
“IBM Systems in the 1980s.” He
expects the E series to be unveiled in
the first quarter of 1979, with the H
series to follow about 18 months
later.

Reversal. The latest reorganiza-
tion is a reversal of the 1960s consol-
idation that created the Systems

Products division to manufacture the
architecturally similar System/360
and 370 lines, notes Gideon Gartner,
vice president and partner in Oppen-
heimer & Co., also in New York. “It
signals the fact that they’ll be going
in two different directions now,” he
remarks.

1BM is naming John E. Bertram,
vice president for development and
manufacturing of the former System
Products division, as president of the
Data Systems division. Jack D.
Kuehler, former assistant group ex-
ecutive of the Data Processing Prod-
uct group, is now president of the
System Products division. O

Microcomputers

Digital Equipment Corp. offers kit
that allows microprogramming of LSI-11

Users of the ubiquitous LSI-11 will
soon have a new feat to boast of:
with an optional program board that
Digital Equipment Corp. is offering
for its microcomputer, they will be
able to design their own instruction
sets. Of course, creating the special
instructions, or microprograms, re-
quires a great deal of software exper-
tise. Used to the fullest, however, it
allows a microcomputer to execute
complex routines and mathematical
operations at speeds that challenge
mainframe computers’ standard
software.

“Over the last eight years, micro-
programming has been offered to

mainframe and minicomputer us-
ers,” says Michael 1. Titelbaum,
engineering manager in DEC’s Small
Systems Engineering division in
Maynard, Mass. “Now it can be
done at the microcomputer level.”
The upgrading does not come
cheaply. Included in the kit—priced
at $2,195—are two boards: a writ-
able-control-store module and a new
LSI-11 central-processing-unit
board. The combination ensures that
the sockets on both of the boards
match up, not always possible if the
control store were merely added to
an LSI-11. A computer with the
microprogramming capability and

Microprogrammable. New board, bottom, that brings microprogramming to DEC’s LSI-11
microcomputer connects by cable to chip set on the microcomputer’s main board, top.
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...of GI’s single chip.
microcomputers at =%
surprisingly low prices.

We've sharpened the cost-effectiveness of our single chip
microcomputers. Now you have a choice. Our new PIC 1655
with 20 1/Olines, or the PIC 1650 with 32 1/O lines. Fewer 1'O
lines mean lower chip cost without sacrificing performance
or features. That’s right, the PIC 1655 has the same features
that make the PIC 1650 so popular: the same basic architec-
ture and instruction set, so it's just as easy to program.
The same programmable 512 x 12-bit ROM. The same 32 x
8-bit RAM registers. And an on-chip oscillator to handle
timing. You get a lot of features, but you pay a lot less.
When you need a versatile, low cost, stand-alone single
chip controller, it pays to take your PIC. GI's PIC 1650 with
321/0linesina40-lead DIP or, to save more space and even

more money (less than $3.00 each in quantities of 100,000),
the PIC 1655 with 20 1/0 lines in a 28-iead DIP.

Whatever your PIC, you can count on GI's engineers to
give you full software, hardware and applications support.
They have cross/assembler simulator programs and the
ROM-less PIC 1664 for plug-in circuit emulation using either
PROM or RAM. So whatever your 8-bit single chip micro-
computer needs, Gl has the PICs to fit them -
perfectly. To take your PIC and to get a free
copy of our new 1978 Product Guide, call or
write General Instrument Microelectronics,
600 West John Street, Hicksville, New York Y DN
11802, Telephone: (516) 733-3107. -‘ ,

We help you compete.

GENERAL INSTRUMENT CORPORATION
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16-k memory costs about $1,800
more than an LSI-11 with the same
amount of memory, or $3,490.

But the cost can be worth it,
according to DEC, because micropro-
grammability in a microcomputer
narrows the gap between it and
minicomputers, giving it a better
chance than ever of chipping away at
minicomputer markets.

For example, with microprogram-
ming, number-crunching chores can
be done on a general-purpose micro-
computer, not just on a higher-
performance—and higher-priced —
minicomputer. This capability can
also be extremely useful for users
having unique data types. “They
might have 27-bit words, or it might
be that they don’t use Aascu charac-
ters,” Titelbaum says. Still others
may need a repetitive function, like a
fast Fourier transform, to be per-
formed quickly for an image- or
speech-processing application.

Optional board. The optional
board for the LSI-11 contains 1,024
24-bit words of random-access mem-
ory, which stores the user’s micro-
code while giving him read-only or
read/write access. The board has a
40-pin socket that is mated by an
interconnecting cable to a similar
socket on the LSI-11 main board.

The socket on the host board is
next to the four 40-pin chips in the
LSI-11 chip set, which comprises a
data chip, a sequencing chip, and
two S512-word-by-22-bit read-only
memories. The ROMs store the
microcode for the PDP-11 instruc-
tion set; in effect, the option adds
more ROM for mere instructions.

As it happens, it was not just
fortuitous that engineers at Digital
Equipmemnt found they were able to
outfit their LSI-11s with the
optional writable control store, says
Titelbaum, who maintains that the
option was planned from the outset
of the LSI-11 design. “Most of our
competitors just don’t have an archi-
tecture that is extendable,” he says.
“The option was designed into the
LSI-11 chips—it’s not an after-
thought.”

The microcoding is easily imple-
mented by anyone who knows the
PDP-11 architecture. “The basic
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News briefs

FCC orders reduction in uhf noise in TV sets

The Federal Communications Commission has ordered a two-step reduction
in the maximum uhf noise generated wifhin a TV receiver. The noise figure is
now 18 decibels. In the 6-to-1 ruling, the FCC ordered it cut to 14 dB in the
first phase and to 12 dB in phase two —with a warning that a later reassess-
ment based on new information might drop the second stage to 10 dB.

The reduction to 14 dB becomes effective with all new models submitted
for certification after Oct. 1, 1979, and for all sets built two years after that
date. The FCC believes the lower figure is achievable without raising costs or
inhibiting the use of electronic (push-button) tuners. The second-phase
cutback to 12 dB would affect all new modeis submitted for certification after
Oct. 1, 1982, and those manufactured two years later.

Set makers have 30 days to respond to the August 4 order. However, the
Electronic Industries Association’s consumer products engineering chief,
E. M. Tingley, says it may submit a petition for reconsideration to the FCC.
The accuracy of noise level measurements' is already being challenged, he
notes.

Although no FCC member opposed the first-stage reduction (Docket
21010), commissioner Robert E. Lee dissented, ‘‘because | think the 12-dB
standard represents more wishful thinking”’ by those advocating parity with
vhf standards.

The FCC order warned that its investigation into uhf reception was far from
ended, calling its action the beginning of one of the ‘most important actions
this commission has embarked upon—a fundamental reassessment of televi-
sion reception.”

Office automation to almost triple in five years

The market for automated office equipment, including personal computers
for office use, word-processing systems, and private automatic branch
exchanges, will soar from $3.7 billion in 1977 to $9.1 bilion by 1982,
according to Creative Strategies International. Not surprisingly, the market
research firm says that IBM Corp. is best poised to dominate the market
because it has the short-run capability of combining software for data and
word processing with stand-alone minicomputer-based systems and, except
for Xerox, is the only one that has developed strategies for the total *‘office of
the future.”

Moreover, of the more than 100 companies active in the field, only
Burroughs, Eastman Kodak, Exxon, IBM, 3M, and Xerox are committed in a
broad range of automated office products, the San Jose, Calif., research firm
says. The big question mark is AT&T, which could become a factor depend-
ing on automation features it puts into its proposed digital data network
[ Electronics, July 20, p. 41], CSI says. lts market breakdown from 1977 to
1982 sees personal computers jumping from $13 million to $360 million, sold
and leased word-processing systems growing from $807 million to $3 billion,
and PABXs rising from $160 million to $490 million.

'BM, Xerox end all litigation, exchange licenses

International Business Machines Corp. and Xerox Corp. have agreed to
exchange paid-up worldwide licenses under all present patents and those
applied for during the next five years. The pact covers all products of both
firms, including IBM's computer lines, and ends 12 separate suits between
the two companies. In addition, IBM will make a $25 million payment to
Xerox as part of the accord.

Northern Telecom acquires 87% of Data 100

Through a tender offer made by its wholly owned subsidiary Northern
Telecom Computers Inc., the Canadian telecommunications equipment giant
Northern Telecom Ltd. has acquired about 87% of data terminals maker
Data 100 Corp. of Minneapolis. The Montreal-based firm previously held a
31% interest in Data 100, which posted 1977 revenues of about $138 million.
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Meet our new, low power 8K Specifications on the 27081
EPROM —the 2708L. It consumes  are on page 4-38 of our 1978

50% less power than our industry Component Data Catalog. And inté delivers
°

standard 2708, without any sacrifice  Intel distributors have parts in

in speed. Maximum power is 425mW. stock for immediate delivery. If European Headquarters: Intel International, Brussels,
. . ) K . Belgium, Telex 24814, Japan: Intel Japan K.K.,
Maximum access time only 450ns.  you'd like a data sheet write Intel ~ Telex78i-2842.
~ U.S. and Canadlan Distributors: Almac/Stroum,
And there’s a+ 10% tolerance (,Ol'p., 3065 B()WCI'S AVC., Santa Component Specialties, Cramer, Hamllton/Avnet,
Q . Q Harvey, Industrial Components, Pioneer, Sheridan,
on ‘dll supplles. Clara, Callfomla 9505 1. Wyte/Elmar, Wyle/Liberty, L.A. Varah and Zentronics.
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MITEL

MD 4104

ISO-CMOS™

QUAD

LOW VOLTAGE TO
HIGH VOLTAGE
TRANSLATOR
WITH 3-STATE
OUTPUTS

12V15V

CMOS

Featuring:

@ 3-State Fully Buffered Qutputs

® 5V TTL, NMOS or CMOS to High-
Voltage CMOS {12-15V)

® Dual Power Supply Inputs

® Both True and Complimentary Outputs

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

e LOW PRICE: $1.00 in Volume Qty.

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

P N 1745 JEFFERSON DAVIS HWY
" SUITE 611
ARLINGTON, VA, 22202
TEL 703-243-1600
.
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48 Circle 153 on reader service card

Electronics review

architecture is very simple, using 16-
bit words. The instructions look very
much like PDP-11 macrocode,” he
says, referring to the instruction set
used in DEC’s popular minicomputer.

Titelbaum adds a word of caution,
however, to those who want to get
into microeprogramming. “It’s a so-
phisticated process that we think is
best tackled by the PDP-11 or LSI-
11 user who’s familiar with the
architecture. Although we provide
microprogramming support, some
users will be advised against the
option.” O

Photovoltaics

Roof shingle has
solar cells built in

A roof overhead, plus the electric bill
paid. Sounds like part of the Ameri-
can dream, a part that General Elec-
tric Co., at least, is trying to make

come true by combining specially
developed roofing shingles with pho-
tovoltaic solar cells.

GE has put together 52 solar-cell
shingles and shipped them for testing
to California’s Jet Propulsion Labo-
ratory, according to Neal F. Shep-
ard, Jr., manager of the electronics
company’s effort at its Space divi-
sion in Valley Forge, Pa. The shin-
gles were developed under a year-
long, $200,000 contract with JPL as
part of the Department of Energy’s
low-cost silicon solar-array project.

Shepard says a hexagonally
shaped array of 19 silicon cells
supplied by Solarex Corp. bonded to
each of the 52 shingles generated a
maximum average power of 98 watts
per square meter.

However, GE does not plan to
remain idle while JPL conducts its
tests. The firm is considering several
opportunities for designing a roofing
system for large public buildings
that would use the combination shin-
gle, a spokesman says. Although it

Shingles. Roof shingles from General Electric have hexagonally shaped areas, each contain-
ing 19 silicon solar cells. Power output hits average of 98 watts per meter.
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Standard supplies from
1 kW to 50 kW

1 kW supply
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120kV@ 8 mA

Power Supplies
Complete range of unregulated high
voltage dc supplies with voltage out-
puts from 1 kVto 1000 kV and current
outputs from 10 mA to 50 Amps avail-
able in standard designs at economi-
cal prices. Fully instrumented and
protected, these supplies are
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‘®w Laboratory use

= Capacitor charging
= Laser supplies

u CRT supplies

s Marx generators

= Many more

5,75&10kV
@ 5mA OEM
Power Packs

Power Packs

Miniaturized, oil-filled stee! cans for
OEM use. Voltages from 2.5 kV to
100kV at2, 5 & 10 mA. Low cost,
high reliability.

Metered Power Packs

Same miniature power packs availa-
ble with simplified or deluxe controls
for rack-mounting. Short circuit cur-
rent limit option makes these ideal for
cap charging applications

Write or call for complete details

HIPOTRONICS
SECNTED D S

HIPOTRONICS, INC.

P O Drawer A Brewster. NY 10509

(914) 279-8031 Twx 710-574-2420
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cannot give a cost for the shingle
right now, because so few have been
produced, the company perceives a
possible 1985 market, provided the
price can hit the dollar-a-watt target
that is the aim of the Department of
Energy program. Regardless of their
price, about 1,900 of the shingles,
used on an all-electric home in the
southwestern U. S., could supply the
house with 90% of its electricity free
if credit were given for excess power
fed back to the local utility, accord-
ing to GE.

Moreover, the homeowner would
have a watertight roof for his home
for at least 15 years. A conventional
rigid solar-cell module subject to
buffeting by winds and requiring
additional roof supports would not
be needed.

Cells. Bonded to each rectangular
shingle, made of synthetic rubber, is
a hexagon of strong, heat-tempered
clear glass containing 19 solar-cell
disks, each with a diameter of 53
millimeters. The disks are at least
0.5 mm apart, achieved with assem-
bly tooling. An embossed glass cover
plate is bonded to the top. The upper
half of the silicon hexagon’s under-
side is then bonded to the top of the
shingle.

The hexagonal shape permits the
modules to be butted against each
other when the shingles are laid in
the conventional overlapping manner
with roofing nails. Solder-plated
copper buses within each shingle
overlap and interconnect the mod-
ules. A machine screw and flat
washer develop a high-pressure con-
tact, Shepard says. An insulating
sleeve around the screw prevents
electrical contact so the exposed
screw head and washer remain elec-
trically neutral.

Although GE has shipped its
solar-cell shingles to JPL for testing,
Shepard says the company wants the
contract extended for a few more
months to analyze and study the
product further. One variation might
be to ensure that sunlight incident on
the embossed glass cover is trapped
in the cell by repeated internal
reflections. The light could then be
absorbed by the active solar-cell
surface, rather than wasted. O

HP improves SOS

When Hewlett-Packard Inc. de-
signed a 16-bit microprocessor
around its own complementary-
MOS-on-sapphire technology
[Electronics, May 26, 1977,
p. 99], it achieved a high-speed
12-volt device whose perform-
ance rivaled bipolar designs.
Now, at next month's Wescon,
HP engineers will describe a
partial redesign of the same chip
that adds a 5-volt power supply
so that the device can work with
the large number of transistor-
transistor-logic parts available.
Though slightly larger and
slower than the first-generation
device, the new part has a maxi-
mum operating speed of 5 mega-
hertz and a maximum power
dissipation of between 500 and
600 milliwatts and is made with
4.5-micrometer instead of 6-um
design rules. A key feature is a
TTL-C-MOS converter circuit to
transtate the incoming 5-V signals
to the internal 12-V levels that is
essentially a current-
source-loaded, common-gain
amplifier followed by a buffer
inverter. The new 16-bitter is
destined for HP patient monitor-
ing systems and data terminals.

Displays

LLCDs aim at
supermarkets, banks

Fast becoming the most popular look
for digital wristwatches, liquid-crys-
tal displays are taking aim at bigger
things—signs that flash the day’s
money-saving specials at the local
supermarket or carry special mes-
sages in banks and restaurants.

The company pushing these new
applications is Transparent Conduc-
tors Inc., a seven-year-old firm in
Goleta, Calif., specializing in large-
area LCD signs for such uses as
advertisement, scoreboards, and ele-
vator readouts. It has developed a
20-inch-wide display holding a single
line of 16 1.7-in.-high LcD charac-
ters. The alphanumeric characters
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for prmted tirtuits
uand hybrid microelectronits
when your traditional suppliers
tan’t meet your needs?

Sometimes your traditional
suppliers are too loaded
with big orders to tool up
right away for your custom
electronics needs.
Sometimes their prices for
small or medium-sized
quantities make your own
production costs too high.
Sometimes you have to wait
a long white until they're free

to handle your special design.

Elta is the solution

ELTA Electronics Industries Ltd.
A Subsidiary of

Israel Aircraft Industries Ltd.

A foundation to build on
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We make:

Single and multilayer

printed circuit boards,

hybrid microelectronics modules
and microwave components.
Transformers, chokes and filters.
All produced-to customer

or military specifications.

All incorporating Elta’s
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the highest standards —
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New York: Israel Aircraft Industries
International Inc.

50 West 23rd Street, N.Y¥ 100160,
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We tailor size, shape,
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prompt in delivery.

Try Elta.
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QUICK: Name a
GigaHertz Gounter.

It's a name worth knowing especially when you’re making measurements
to 1 GigaHertz. Why? Because this new plug-in counter features 20 mV
rms sensitivity and pinpoints audio frequencies with 10 milliHertz resolu-
tion in 1 second. That's swift.

Butif you haven't guessed its name yet, here
are some clues.

it has a 9-digit LED readout that shows fre-
quencies and totalizes events from 0 to
999,999,999. That's pretty far out. Itindicates
kHz or MHz automatically, and even positions
the decimal point.

Still stumped? Okay. Let's say you're
measuring a frequency that’'s too low or an
input signal that's too weak. This particular little
counter turns on its “out-of-range” light, stops
counting, and blanks its display. Erroneous counts get wiped away.

It also takes the guesswork out of checking
oscillator and phase-locked loop frequencies.
And, in just one second, it measures low fre-
quency tones in the 10 Hz to 25 kHz range
with a resolution of 0.01 Hz.

This new digital counter is part of a growing
family of compatible plug-in instruments—
oscilloscopes, digital multimeters, function
generators, audio oscillators, Rf sweepers
and others. The name of the family is “TM
500"—a collection of nearly 40 configurable
instruments from Tektronix which slip neatly
(one, three, four, five, up to six-at-a-time) into a variety of mainframes,
available in bench, roll cart, rackmount, and
traveler models. TM 500

You're so close now that the narfne ofthis GHz  Designed for
counter is practically on the tip of your tongue. s e
Tektronix DC 508.¥Fhe one to cgunt onfor Configurability

up to one GigaHertz. -
Tektronix

COMMITTED TO EXCELLENCE

Call your Tektronix Field Engineer and ask to see a data sheet and communica-
tion application note on the DC 508. He can give you prices, a demonstration,
and more complete information about other TM 500 instruments, too. Or, write
to Tektronix, Inc., PO. Box 500, Beaverton, OR 97077. In Europe: Tektronix,
Limited, PO. Box 36, St. Peter Port, Guernsey, Channel Islands

Better take a closer look.
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Message maker. Sixteen-character alpha-
numeric LCD unit from Transparent Conduc-
tors stores up to 64 lines of text.

can be changed every 2 seconds,
directed from a 1-kilobit random-
access memory that stores 64 lines of
text. The 10-pound “message box™ is
4 in. high and 6 in. deep. The letters,
backlit by a 15-watt lamp, can be
read up to 50 feet away over a 160°
viewing angle, according to Bernard
Feldman, the company’s president.

Easy to program. The biggest
problem the firm had, he says, was
making it easy for the decidedly
nontechnical people who would use
the display to program it. The solu-
tion is a typewriter-like keyboard in
a programming unit the size of a
small suitcase.

The company also uses 11-
segment characters instead of the
usual LcD-character design of 14
segments. The reason, simply, is that
fewer segments mean more charac-
ters in the same space. “We can get
16 characters on the 18'/2-in.-wide
by 3-in.-high display glass, which is
a gain of 3 characters over the 14-
segment ones,” he says. The use of
fewer segments also simplifies the
drive electronics. All components are
off the shelf, including complemen-
tary-metal-oxide-semiconductor
drive circuits from rca Corp.

Sample quantities of Transparent
Conductors’ model 216 display,
which was completed this spring, sell
for $990; the programmer, with a
connecting cable that plugs into the
display, is $240 more. A cassette
programmer, with which program-
ming could be handled at a central
location, is $335.

About 25 to 30 samples have been
sold to potential users, including
banks, the U. S. Postal Service, tele-
phone companies, and McDonald’s
fast-food chain, Feldman says. Each
unit, which requires 1.5 w besides
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No more

square tails
in round holes.

e ..
e >
e .
4 f £ up.

Lot

Introducing

the wave solder PC connector.

What an electronic design en-
gineer will make-do with in a pinch is
astonishing. For exampie — converting
wire wrap* PC connectors to wave
solder.

.057 round
hole

025 square contact

043

four min.

solder points

How it's done: you saw off the
square .025" tail and push it through a
057" round hole in the PC board. You
get only 4 contact points for solder.
And there’s room for only one tracing
between holes. But, so what...it works.

v
LT
w § 7 .
.
00 rae

At last — The obvious answer
042 hole

326 round contacf
Ve

continuous
so'der
connection

Our own design engineers. not
afraid of doing the obvious and simple
thing. have done just that. They've
taken a series of our PC wire wrap con-
nectors — and given them .026" round
tails. Everything else stays the same:
the insulator, semi-bellows contacts,
pin and row spacing.

ey
- g A e vy
‘e
; -

§ -
‘ LTI o os

So what?

So —the .026” round pinslipsinto a
042" round hole in your PC board for
an excsellent solder connection. So
—you can now get multiple tracings
between rows.

We have two fail lengths: a .200”
short one and a .250"” longer one to
take the AS400 Soiderpak** System.
These are available in connectors
with contacts on .100”, 125" and 156"
centers, and in layouts from 6 to 50
positions.

Use our coupon and we'll send
you all the details.

)
There’s more. There are some things we haven't told you — including
mcterials and other details you need to know. Ask us for the literature.

———
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CONNECTORS

Viking Industries, Inc./21001 Nordhoff Street, Chatsworth/CA 9131 US.A.

T T
*A registered trademark of the Garaner-Denver Company.

| NAME

I TILE TELEPHONE EXT.
COMPANY

l ADDRESS _

I cIty STATE 7P

{213} 341-4330/TWX: 910-494-2094
I

L& _____§k _____§ N N ]
** A registered trademark of the Raychem Corporation.
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Direct Digital Synthesis

for Glitchless Switching,
Constant Resolution,
Smooth Sweeping,
Spectral Purity, and True

Phase Continuity.

For automatic test systems, and a host Finally, Direct Digital Synthesis allows

of other manual and computer-programmed you to control the phase of the output
frequency-generating applications in the signal, asynchronously, for any period.

0—3 MHz range, our Mode! 5100 Only Direct Digital Synthesis, for example,
Direct Digital Synthesizer (U.S. Patent will generate sinusoidal bursts with each
No. 3, 735,269) provides optimum burst starting at exactly zero phase.
performance at remarkably low cost. The Model 5100 provides both manual
Optimum? Readon ... {(10-dial) and remote digital programming
Direct Digital Synthesis does not (binary or BCD) by computer, programmer,
use either heterodyning or phase locking. or contact closures. The blank-front-panel
Therefore, it provides much lower phase Model 5110 is digitally programmable

noise (—70 dB spurious, —55 dB harmonic), only — for OEM systems, at OEM prices.
extremely high and constant resolution HOW AND WHY DIRECT DIGITAL
{0.001 Hz, over the entire range), and SYNTHESIS is your

stability entirely determined by its reference  pegt bet for

(internal or external) . . . sync it to an almost every

atomic standard, if you wish, for ultimate application is

stability. explained in this

The greatest advantages of Direct free engineering

Digital Synthesis are revealed when data file. Request

you start switching frequencies. There’s it today — use the

just no switching transient . . . inquiry number

amplitude and phase are continually below, call, o - \f%
maintained between frequencies. And or write.

the switching speed of the Model 5100 T L-
is orders of magnitude faster than is NEW! — -

Model 1488A Bus Interface (for

theoretically possible in an indirect Models 5100 and 5110) provides low-

synthesizer (1.5 microsecond programming cost optional compatibility with IEEE
delay, 625 nanosecond update rate). S'TD 488l (1975) bus ;Ystems. 59
o . e pug-to-p ug, via standar intercon-
Frequency' sweeping, u.nder remote digital negbt cablés. Implements busseomvdl
programming control, is smoother than of all parameters: frequency, attenu-
ever before — and the frequency/time ation, and zero-phase setting. Retro-
be . A q y/ . fit any Model 5100/5110 (new or in
curve can be either linear, or exponentially service), in the field, at any time!

*shaped’’ for best response display.

ROGCKIL.RAND

Rockland Systems Corporation, 230 W. Nyack Road, W. Nyack, NY 10994, (914) 623-6666
Circle 54 on reader service card
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15 w for the lamp, has a battery
backup to preserve its memory in
case of a power failure. U

Patents

Japan grants Tl
a calculator patent

The Japanese Patent Office has
issued a patent to Texas Instruments
Inc. that .covers the bulk of minia-
ture electronic calculators. Accord-
ing to T1, “The patent is for person-
al-sized battery-operated calculators
which have their main electronic
circuitry on a single integrated-
circuit chip.” The Japanese patent is
based on U.S. Patent #3,819,921,
granted to the Dallas firm in June,
1974. Inventors of the TI calculator
are Jack S. Kilby, Jerry Merryman,
and Jim Van Tassel. The unit’s inte-
grated-circuit chip could perform
addition, subtraction, multiplication,
and division.

Negotiations soon. “We will start
negotiations [for licensing and royal-
ties] with major calculator manufac-
turers in Japan quite shortly,” says
TI group vice president Morris
Chang in Dallas. TI will have the
right to claim royalties retroactively
to Aug. 24, 1974, the date the calcu-
lator invention was published by the
Japanese Patent Office. The number
of single-chip calculators produced
in Japan since then number more
than 75 million. Major Japanese
calculator manufacturers like Sharp,
Casio, and Canon have so far
declined comment.

As with the *very significant
royalties” derived over the last 10
years from the Japanese for TI’s
semiconductor patents, any revenues
paid to T1 will depend on individual
negotiations, Chang says, and these
could lead to exchanges of licenses
as well.

TI has licensed calculator compa-
nies in the U.S. for about the last
three years. The revenues derived so
far are confidential, Chang says, but
he points out that “the weight [of
production] has definitely shifted to
Japan.” O
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Designing in optical switches?
Call us for your broadest choice of high-technology
optoelectronic components — off the shelf!

Spectronics optoelectronic switches and other
components are designed to meet growing needs in
such areas as industrial controls, copiers, card readers,
computers, solid state relays, motion sensors, switching
supplies and object sensors. Even if your application
is different, it's likely we’ve got a component to do
your job.

[] Infrared Emitters and Detectors

Spectronics IR emitters and detectors are available
either as stand-alone components or in pre-aligned optical
switch (interrupter module) configurations. They interface
directly with digital logic circuits.

(] Here’s How They Work

Spectronics high-efficiency infrared light emitting diodes
and light sensitive phototransistors are specially matched for
peak efficiency. Design our components into your circuits
Just like diodes and transistors.

What's your application?
Do you need to sense falling N eatS .
quarters or moving parts? Or . 3
perhaps the leading edge of se sass 505443
paper or the speed of a : o t)=
shaft? Spectronics infrared ’
LEDs and phototransistors It - 4,
will do these jobs for you . . .
and a lot more. In pulsed d i
applications, the emitter and T
detector can be placed a
dozen feet apart. Or we've
got standard modules with == —usafeeluin .
gaps from .1 to .375 inches.

Need to detect a moving
train of objects or count

passing water drops? Or PR iy
sense a credit card or other Z— S
document? Then consider ¥ O S
our reflective object sensors. S e

We can supply the discrete . -

components or make custom
arrays for just about any
application.

REFLECTIVE OBJECT SENSOR

[] Designing a Microprocessor Interface?

You can isolate your from power line and switching
transients with our optocouplers. Our patented epoxy inner
mold assures reliable isolation from surges to 5000 VDC.
Drive currents can be as low as 1 mA.

120 VAC CONTROL CIRCUIT

O Gatin% an SCR or TRIAC?

Level shifting from control circuits to power line levels is
readily accomplished. Our SCR coupler can gate a 40 amp
TRIAC. The complete Spectronics line also includes
standard transistor and darlington outputs.

[] Replace Mechanical Switches

By specifying Spectronics opto switches you eliminate
such common problems as corrosion, contact bounce and
mechanical fatigue. Lifetime measured in decades — not
number of switching cycles! Products are directly
microprocessor compatible from —55°C to +100°C.

(] High-Technology Leader

Last year, Spectronics devoted over $1 million to
optoelectronic research and development. That's one of the
reasons you'll be hearing more about us. And we want to
hear from you. Call us now for assistance with your
non-standard design problem, or write for our free opto
catalog. Spectronics Commercial Components Division, 830
East Arapaho Road, Richardson, Texas 75081, telephone
(214) 234-4271.

a Spectronies

(N C O ®m ®» O R AT E D
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If space is your problem,
TEAC cassette data recorders
are *he solution. They give
you big-recorder perform-
ance and features without
using up a huge amount of
area or budget. Used indivi-
dually or in combinaticn, the
time-tested R-81 or the brand
new R-61 will make your data
acquisition tasks quick .and
convenient—in the field,
laboratory or office.

With the R-81 you get
seven data channels and four
switchable speeds for a wide
range of time base conversion
options. The R-80 has the
same four-speed versatility
as the-R-81, with four data
channels. And the single-

; - speed R-61 is the lightest,

o " most portable data recording

2 package available. Naturally,
they all-feature famous TEAC
durability and dependability.
TEAC R-81, R-80 and

R-61: for space-saving, high-
quality data recording.

TEAC CORPORATION, 3-7-3, Naka-cho, Musashino, Tokyo. Japan, Phore: {0422) 53-1111

U.S.A.: B.J. Welfe Enterprises Inc., 10760 Burbank Bivd., North Hcllywnod, Calit. 91510 Engiand: Internat.onal-instruments Ltd.; Cross Lances Rd., Hounslow,
Middx W. Germany: nbn Elektronik Starnberg, 813 Starnberg, Max-Emanuel-Str. 8 France: Tekelec Airtronic S.A., Cite des Bruyeres, Rue Carle-Vermat
92 Sevres Holland: ‘SIMAC Electronics. Veenstraat 20, Veldhoven Italy’ A.E.SS.E. S.R.L., Corso Lodi, 47 20139 Milano Norway: Rodtand & Rellsmo
AS., Gladengveien 3A, Oslo 6 pSweden: Teleinstrument ab, Malteshoimsvagen 138, Valiingby Denmarke Danbit, Plantagevej 23, 2680 Scolr~~ ©*--=~
Switzerland: ‘Venger Datentech: n ] ] l i it l;‘*' i w1t il saE 25
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EIA position on
components certification
gets Justice support

FCC turns down
primary-instrument
plan promoted by AT&T

Controversy arises
over Postal Service’s
role in electronic mall

Electronics/August 17, 1978

The Justice Department has bolstered the negotiating position of the U. S.,
represented by the Electronic Industries Association, in calling for nondis-
criminatory participation by all countries in a new International Compo-
nents Certification System [ Electronics, Nov. 10, 1977, p. 50]. Known as
IECQ, the International Electrotechnical Commission system is being
sponsored initally by 17 of the 43 commission member countries to
simplify worldwide components trade. The 1ECQ system would certify
product quality and performance, much as the U.S. applies military
specifications domestically. A fourth and perhaps final draft of 1ECQ rules
is expected to be adopted at a November meeting in Geneva with the goal
of implementing the system on July 1, 1979. Assistant Attorney General
John Shenefield says EiA proposals for nondiscriminatory access do not
appear to raise antitrust questions. But proposals by France and Germany
limiting certification to IECQ member countries do raise serious questions
of discrimination under U. S. antitrust laws, he adds.

The primary-instrument concept that would have required the first tele-
phone in any installation to be provided by the carrier has been killed by
the Federal Communications Commission. The issue produced strong
opposition from the telecommunications suppliers and Federal government
users [Electronics, May 25, p. 58]. Rejecting telephone companies’ argu-
ments that pic was needed for effective service testing and line mainte-
nance, the FCC order observes that a customer-provided telephone could
serve just as well as Pic for testing. On the maintenance side, the Fcc
concludes PIC is unnecessary since “the Bell System generally has no
program for preventive maintenance” but simply repairs or replaces
telephones when customers report trouble. Customers would be unlikely to
let their own phones go unrepaired any more than they would neglect
repairs of “‘other important services such as the furnace, the refrigerator,
or the television set.”

Although the U.S. Postal Service says it could not implement an
estimated $2 billion electronic message service until 1990, the Government
is already concerned over a lack of Federal policy regulating this service.
At issue is whether the Usps should be permitted to compete in this
market with private industry. The Postal Service is awaiting completion of
a $2 million system definition study due this fall from rca Corp. Henry
Geller, chief of the National Telecommunications and Information
Administration in the Commerce Department, warned at a Senate hearing
on postal reform that competition by the usps with private industry in
electronic mail raises multiple regulatory and economic issues requiring
policy decisions soon. Geller appears to favor private development of the
market. The Communications and Computer Industry Association is
strongly against a USPS role in electronic mail and opposes congressional
approval of any UsPS resarch and development program, claiming it would
make postal monopoly of this new field an accomplished fact.
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Washington commentary

Military spending: the potential for chaos grows

President Jimmy Carter’s inability to produce
effective programs to cope with a number of
national problems is no secret. National energy
policy, tax reform, and his promise to limit the
size and raise the productivity of the Federal
bureaucracy are among the more obvious exam-
ples. Less well-known, however, is that Carter’s
difficulties in those areas may be submerged
come January by a new and larger problem
generated by the fiscal 1980 military budget.
Federal budget planners now have their first
military spending requests in hand. They total
some $8 billion more than the tight $135 billion
ceiling set by the White House for the Office of
Management and Budget. “The numbers them-
selves don’t surprise anyone,” says one senior
budget official. “These first figures are always
high. What is troubling, though, is'that no one is
sure where the reductions should come. We are
not getting firm guidance from the President.”

Carter’s inconsistency

What troubles military spending planners is
the same thing that concerns Washington’s mili-
tary electronics industry specialists: the incon-
sistency of Carter policies in some areas and
their total absence in others.

Last January, for example, the President
proposed a $126 billion military budget package
that emphasized revitalization of the North
Atlantic Treaty Organization in Europe. Since
then, however, the White House has taken an
ever harder line with the Soviet Union. One
consequence is that the second round of Strate-
gic Arms Limitation Talks designed to produce
new controls on intercontinental ballistic mis-
siles has gone nowhere. Thus the Air Force is
getting Defense Department support for a costly
construction program to dig extra ICBM silos
that will let it move its missiles around secretly
to make them less vulnerable to attack. If, say,
two of every three silos are empty, Russia would
still be obliged to attack all of them to guaran-
tee destruction of U. S. retaliatory power. Such
an attack, program advocates say, would be
militarily and economically impractical. The
Air Force estimates its effort would cost $20
billion and wants $1 billion to start research and
development in fiscal 1980.

Program opponents—and they are growing in
number—contend the effort is not worth the
investment in terms of the limited additional
security it would provide. Moreover, some
budget analysts believe it cannot be done with-
out cutting back on other commitments that
would make a more positive contribution to

military technology. “We are still committed to
strengthening NATO,” says one. “The budget
cannot support NATO and the ‘hidden missile’
program, too.” The White House has yet to
decide on which course to pursue, and planners
are nervous. They have but four months in
which to complete the budget proposals.

Turning toward Congress

Military electronics suppliers are nervous,
too. “If the Air Force gets $1 billion in R&D
money for new ICBM silos in the new budget, I
can see a lot of useful electronics programs
being put on hold,” complains one corporate
figure in Washington who asked for anonymity.
“My company specializes in avionics and
ground support systems that make a positive
contribution to defense. This multiple silo idea is
madness. If the Air Force estimates now it will
cost $20 billion, that probably means it will
eventually cost $40 billion. I hear that R&D in
the second year alone will jump to $5 billion.
We want Congress to stop it.”

Congress is listening to such complaints with
increasing attention. Jimmy Carter’s inability to
make hard choices and effectively promote them
on Capitol Hill has stimulated Congress to move
into that vacuum. It represents the continued
reawakening of Congress to its own responsibili-
ties and potential that began with Richard
Nixon and Watergate. Where prior Congresses
were renowned for cutting White House mili-
tary budget requests, this Congress has
increased outlays for two consecutive years.
Whether or not its choices were wise is not the
issue here. Excepting Carter’s energy program,
the Congress has managed, rightly or wrongly,
to act where the President has not.

The President’s problems will be compounded
if he cannot provide consistent budget guidance
to military planners responsible to the White
House. Military electronics lobbyists and other
special interests recognize this and are turning
increasingly to a Congress that itself is looking
for guidance. That may be good news for those
companies whose proposals succeed. But it is
bad news for budget planners at the Pentagon
and the Office of Management and Budget
anxious to make the right choices and come up
with a balanced program. When military lead-
ers begin setting their own priorities and fight-
ing amongst themselves to achieve them, the
country—and its confused NATO allies —expects
action on the part of its commander in chief. So
far, it has not seen it.

Ray Connolly
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'SWITGHER OUTPUT

If you're working with switching-
type power supplies, you'll want to
know about new electrolytic capac-
itors featuring low equivalent series
resistance (for example, 3 m(2 @
57,000 uF/7.5V) and low internal in-
ductance. Type 622D EXTRALYTIC*
Capacitors are the first of their type
to meet the power supply designer’s
need to know, for worst case design,

FILTER GAPACITORS
THAT REALLY
PUT OUT

—

equipment designer, Type 622D
capacitorshaveasymmetrical capac-
itance tolerai. e of a tight =20%
instead of the wide asymmetrical
tolerance customarily associated
with low-voltage electrolytic capac-
itors. These new capacitors are de-
signed for operation over the wide

temperature range of —55°C to +85°C. They are
furnished in a 13%" diameter case with lengths ranging

the maximum and minimum ESR of a capacitor, as well from 2%" to 5%". Capacitance values from 2,800 to
as the need to hold the nominal ESR to a tolerance of 67,000 uF are available as standard, and voltage ratings
*+30% at 20 kHz. To simplify calculations for the range from 5 to 55 WVDC.

For complete technical data, write for Engineering Bulletin 3459
to: Technical Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01247.

A4SE-T128RY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
Electronics/ August 17, 1978
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Is your advertising
more important when it runs
in Electronics Magazine?

Or does it just seem
that way?

The ability of a magazine
to impart qualities like credibil- —— == ===
ityandimportancetoadvertising =
is one of the most neglected yet
significant factors in advertis-
ing productivity.

b4}

While this quality may E “ @ @%
seem subjective to the adver- m D@
tiser, it is very real tothe
electronics engineer.

TItem: When asked to rate
the credibility of magazines in
the field, electronics engineers
rate Electronics the highest by
a large margin.

Item: When asked in which
magazine they would prefer to
see their own technical article
published, electronics engineers
choose Electronics.

Item: When offered all the
other magazines in the field free, %
electronics engineers choose to
pay to read Electronics.

Editorial and advertising
do not, compete in Electronics. ®e
One complements the other. The 8 o
advertising adds to the interest e
and the service of the magazine " 3N
—while the editorial imparts >
credibility and importance to
the advertising.

»

Electronics Magazine
1221 Avenue of the Americas
NewYork, N.Y. 10020

K, ——

UK -
FHll” — ]

<
L

Editorial importance.
Anotherreasonyouradsellsbestm Electronics.
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Why take a chance?

If you're not up to date on new electronics products, you
might make a costly mistake. Don’t risk it.

New Product Trends
In Electronics o

Number One @ ,,/

by the editors of Electronics Magazine W"

333 pages, $14.95 o
P\

Every year thousands of new electronics products
enter the market and compete for your attention.
With all the demands on your time, it's hard to select
out the few that are really significant. And it's very
easy to miss those that can make a difference in the
success of your projects. Until now.

o
[
o / PACKAGING & PRODUGTION EQUIPMENT
Only the most important... «* Gt pckmghgandproduetin uralt
new equipment and materials are chosen to appear in the
“New Products” section of Electronics. Now these stories—
from December 1976 through November 1977—are brought o
together in this instant-access information resource. No more M“‘,\d
going back through past issues. No more wondering if you've o .’;’fd“'y - P~
overlooked something you really needed to know about. e
- N -
Technology plus marketing... p N
Product descriptions, applications, and operation are meticulously re- : ‘\
searched by our team of specialists in direct contact with the people g !
responsible for each product's development. An insider's view of
market and technology trends is presented to keep you up-to-date on o
where product development is ... and where it's going.
Emphasizing function, more than 800 products are divided into 60
categories. You can pick up this catalog of important new prod-
ucts and instantly find the one that solves a specific problem
you're having right now. Cross-references make it easy to match
products to needs across a wide range of technology.
Or just browse through it when you have a few minutes * amplifiers ¢ communications equipment
to explore all the exciting developments throughout the industry. e industrial equipment * computers
; " : ® semiconductors ® components
Either way, it's a great way to stay in touch— ) )
professionally and enjoyably. * power supplies ® instruments
® displays ® packaging and production equipment
Order today, using the coupon below, and don't forget the ® memory products ° data converters
other valuable books in the Electronics Books Series.
______________________________________________________ |
Electronics Book Serles . It after my 10-day free-trial examination | am not fully satisfied | understand
| ", |
P.O. Box 669, Hightstown, NJ 08520 i that my payment will be refunded.
| e |
DM@ O Paymentenciosed [ Billfirm [ Bill me
|| 13 Md'cr:]‘;p’°°°“°" ies at $8.95 per copy Charge to my credit card: :
en copies . r . [ American Express [ Diners Ciut
| 2. Applying Microprocessors [0 BankAmericard/Visa [ Master Charge® |
| Send me ______ copies at $9.95 per copy. |
| 3. Large Scale Integration Acct No. Date Exp. |
| Send me copies at $9.95 per copy. |
| 4. Basics of Data C ti *On Master Charge only. first numbers above name |
Send me copies at $12.95 per copy.
! 5. Circuits for Electronics Engineers Name Title l
| Send me copies at $15.95 per copy. |
| 6. Design Techniques for Electronics Engineers Company |
| Send me copies at $15.95 per copy. |
| 7. Memory Design: Microcomputers to Mainframes Street |
| Send me copies at $12.95 per copy. |
| 8. New Product Trends in Electronics City State Zip |
| Send me copies at $14.95 per copy. [
: Discounts of 40% on orders of 10 or more copies of each book. Signature |
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It will process your wafers,
supply production control infor-
mation, help you establish a
management data base, and
grow as your needs change.

Uniplane System 4000. Sud-
denly all other wafer processing
systems are obsolete.

Because System 4000 is more
than a processing system. It is a
total information and manage-
ment control system for water
processing.

Now, for the first time, you
can have both local and remote
supervision and programming.

Now, for the first time, you
can have reports on system oper-
ation whenever you want them —
displayed or printed.

Now, for the first time, you
can truly manage your wafer
tabrication.

The dawn

No other system available
can match it

System 4000 includes new
microprocessor-controlled
scrubbers, spinners, developers,
ovens, and complete handling/
interface facilities. Plus a unique
optional Supervisory Terminal
System (STS) for remote pro-
gramming and monitoring.

It's so completely modular
that each station can operate in-
dependently of the others, under
the control of its own on-board
microprocessor. Or as part of a
totally integrated system with full
station-to-station communications
upstream and downstream.

You can even integrate mask
aligners and inspection stations
into the system.

It's so completely flexible
that you can expand at any time.
Now, or in the years to come.

Uniplane System 4000. It has
so many other features to im-
prove your wafer fabrication
you simply cannot afford to be
without it—because you cannot
afford to be obsolete.

Get in touch with your local
Kasper office right away. They
have an 8-page color brochure
for you. Or write Kasper Instru-
ments, 749 N. Mary. Sunnyvale,
California 94086, (408) 733-9800.

(0

KASPER
INSTRUMENTS

A Cutler-Hammer Company

of a new era

in wafer processing.

Introducing
Uniplane

System 4000.
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GEC and Fairchlid
plan joint
production In UK

Plessey plans
volume production
of bubble memorles

MOS tetrode
goes to 1,000 MHz
for uhf TV tuners

Honeywell to sell
Its own computers
In Japan

Electronics/August 17, 1978

International newsletter

Fairchild Camera & Instrument Corp. and the UK electrical giant General
Electric Co. Ltd. will establish a high-volume manufacturing unit for
n-channel Mos integrated circuits, to be on stream by early 1980. With
ownership split equally, the UK plant will be used by Fairchild as a
European production base and by GEC to manufacture price-sensitive
standard products like its Teletext/Viewdata chip set. (GEC Semiconduc-
tors will remain a separate operation but with access to Fairchild technolo-
gy, initially to its n-Mo0s design rules). First products will be Fairchild
microprocessors and memories including charge-coupled-device serial
memories. These cCD memories will mesh with GEC’s capability in analog
and imaging ccD devices. Both companies see the new plant as a stepping
stone to collaboration on a broader front: in a separately announced deal,
for example, the GEC subsidiary Marconi Avionics Ltd. can now incorpo-
rate Fairchild ccD cameras in its television systems.

Computer makers will soon have another source for commercial volumes
of bubble memories: Plessey Microsystems Inc., which expects to be in
full-scale production of its 64-kilobit PD 064-S1 by the end of the year.
The Towchester, England, firm also plans to release first details on its
256-kilobit memory in November. The move to commercial production,
assisted by newly available government aid for start-up costs, puts Plessey
into a burgeoning field, now paced by Texas Instruments, but with other
American and Japanese firms poised to jump in (p. 39).

Siemens AG is introducing a metal-oxide-semiconductor tetrode with an
operating frequency of up to 1,000 MHz that makes it an excellent
substitute for bipolar transisters in uhf Tv tuners. Compared to tuners with
bipolar devices, those with MOs tetrodes exhibit better large-signal charac-
teristics, which lessen cross-modulation, Siemens says. Designated the
BF960, the tetrode features an 18-dB power gain and low noise, typically
2.8 dB at 800 MHz. At that frequency, the input and output capacitances
are smaller than 2 and 1 pr, respectively. The BF960’s high operating
frequency, about double that of most MOs components offered for consum-
er use, results from a refined n-channel technology that includes 2-um
design rules, Siemens says. Available now, the tetrodes cost about $1
apiece in lots of 1,000 or more.

Honeywell Information Systems Inc. of Minneapolis is moving to boost its
Japanese market penetration above 1% by taking charge of its marketing
there and by adding minicomputers to its Japanese offerings. The firm is
setting up a marketing subsidiary, in which it will have 80% of the equity.
The remaining 20% will belong to Mitsubishi Office Machinery Co.,
which has sold Honeywell’s computers along with those from Mitsubishi
Electric Corp. and Fujitsu Ltd. The move by the American firm may
signal the start of a do-it-yourself movement among American electronics
manufacturers (p. 78). The company will take over a customer base
largely of farm cooperatives, which bought systems from the French
computer maker Machines Bull, now part of the French firm cii-
Honeywell Bull. When Honeywell Information Systems took over
Machines Bull, it inherited the Japanese operation.

63



It’s boom times
for West Germany’s
computer firms...

...and also for

European VCR sales

64

STL developing
single-mode diode
for fiber optics

16-K RAMs
proliferate
in Japan

International newsletter

Scoring growth rates of well over 20%, computer firms in West Germany
are enjoying boom times reminiscent of the 1960s. Production and sales of
electronic data-processing equipment rose nearly 28% last year, and the
upward trend is continuing, reports H. J. Bohn, head of the data process-
ing section of the Frankfurt-based Electrical Industry Association. During
the first quarter of this year, incoming orders climbed 23%, while sales
jumped by more than 24% and production by a whopping 38%. Behind the
boom, the association says, is the West German industry’s drive to
streamline operations and raise productivity in order to offset the rising
labor costs and thus to remain competitive on world markets.

Entertainment-electronics producers in Western Europe are hard-pressed
to keep up with the demand for video-cassette recorders. For example,
Philips reports that during the past five months orders have far
outstripped the supply, and other firms say they, too, are having trouble
keeping dealers stocked. Thus far the giant Dutch company has sold more
than 300,000 of its VCR and VCR-longplay recorder systems in Europe.

Another laser diode with a single transverse mode of vibration has been
developed, this one from Standard Telecommunications Laboratories Ltd.,
the Harrow, England, ITT research center. Such a diode will be a key
element in the development of long-haul fiber-optic communications
systems because it permits a wider range of signal amplitude than do
conventional diodes that have light outputs switching between differing
types of transverse operating modes and thus producing kinks in the
output’s radiated power. STL’s device has a heterostructure of gallium-
aluminum-arsenide and gallium-arsenide stripes and a 25-to-35-ma
threshold current, four times lower than that of production devices. It has
a 10-mw kink-free output, better than three times that of a similar device,
using some STL patents, from Mitsubishi Electric Corp. [ Electronics, July
6, p. 39].

Fine-pattern, dynamic 16-k random-access memories are becoming a habit
in Japan: two new ones are joining the recently announced Hitachi Ltd.
device [Electronics, Aug 3, p. 65)]. One, from NEC, has a maximum access
time of 120 ns, and 4-um minimum line widths and effective channel
lengths. The company is using it in memories in the DIPS-11 model 20
computer built for the Nippon Telegraph and Telephone Public Corp. to
rent to its data-processing customers. Pin-compatible with the Mostek
4116 and other three-power-supply devices, the new rRaAM will soon be
announced as the uPD416D-5. Both devices were developed in the on-
going Lsi memory project of the NTT’s Musashino Electrical Communica-
tion Laboratory, Nippon Electric Co., Hitachi, and Fujitsu Ltd. The
other new RAM is an experimental device, but uses technology similar to
that of Hitachi’s commercial product. The technology, developed for 64-k
RAMs, include 2-um minimum line widths and effective channel lengths,
and the resultant device runs off two power supplies +5 v and —2 v.
Hitachi generates the negative voltage on chip; it also trades off a design
better suited to production for slightly slower speed.
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"We saved *42000 by
c.uttlna down redrawing
time the first year we
switched to reprographic
techniques.

€arl Llind Graphics Supervisor
Solar, an International
Harvester Group, San Diego.

“Solar makes gas turbines. Big ones.
And they are shipped all over the world.
Generally, each customer orders a slightly
different version of the basic engine.

“Before we switched to reprographic
techniques, we would redraft the entire
drawing, even if the change was no more
than 10%. Now we make a blowback from
microfilm or create a same-size photo copy,
opaque unwanted detail, then redraft as
required. Or—if the changes are going to
be minor—we reproduce it on wash-off film
and let the drafter wet-erase what is not
wanted and then draw in the new details.

“We figure—even with the limited mech-
anized processor we had when we first went
to reprographics—that we saved $42,000 in
engineering drafting time the first year. And
that saving was in spite of the fact that we
had to start up a new facility and hire two
technicians to runit.

“Later we installed a Kodak Supermatic
processor and relocated our drafting repro-
duction area next to our photo lab and copy
camera area. As a result, we've found that
we're saving about 50% of the processing
time for the photo lab and the copy camera
facility. Everything we turn out—from pub-
licity photos to engineering drawings—is
going through the Supermatic processor.”
Reprographics can help you, too.

Send for more details about Solar’s use
of reprographic technigues, plus, a complete
listing of Kodak products and other applica-
tions. Write: Eastman Kodak Company,
Graphics Markets Division, Dept. R04804.’
Rochester, N.Y. 14650.

VERSATIUTY IN
REPROGRAPHICS

Circle 65 on reader service card




Introducing LOCOI1,

a new crystal clock oscillator

66

For just $3.75) you get LOCO II. The new crystal-controlled,
thick-film, DIP oscillator from Motorola.

LOCO II comes in three frequencies— 16 MHz, 18.432
MHz and 19.6608 MHz. And these master clock frequencies
are divisible to drive uPs and baud rate generators, or a
combination of baud rate generators, uPs and LSI chips.

All on the same micro-computer board—all from one
master clock. Just think of the space that will save.

LOCO II gives you stability, too. It has a rating of

-.05%. That includes calibration tolerance at 25°C,
operating temperature, input voltage change, load change
and aging. It's the ideal size as well —.820" x .520; with a
seat height of .250"

At $3.75, when you get LOCO II, you're getting the right
oscillator at the right price.

For price list, rep list and data sheet, call Barney Ill at
(312) 451-1000. Or write Motorola, Component Products
Department, 2553 N. Edgington, Franklin Park, IL. 60131.
*1,000 price. M Motorola and LOCO II are trademarks of Motorola Inc.

’XA\ MOTOROLA INC.
Component Products

Circle 66 on reader service card
©1978 Motorola Inc.
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Significant developments in technology and business

CCD filter

reverses structure
to hike performance

Parallel-in/serial-out
integrated design has
better frequency range
and spurious rejection

Taking a different tack from other
designers of integrated low-pass fil-
ters based on charge-coupled de-
vices, a Siemens AG engineering
team is developing a parallel-in/ser-
ial-out design. This reversal of the
conventional ccp filter configuration
simplifies construction and improves
frequency performance.

The applied signal is sampled at
the input of each ccpD element
instead of at the device input. Since
the outputs now are summed within
the ccp itself, no separate output
differential amplifier is needed,
points out Karl Knauer, a member of
Hans-Jorg Pfleiderer’s team.

What’s more, the Siemens device
couples a higher frequency range to
attenuation and noise characteristics
at least as good as those of other
configurations. It also offers a better
solution to the rejection of frequen-
cies in the regions containing clock-
frequency multiples.

Uses. Integrated ccp filters are
replacing bulky discrete filters used,
for example, in telephone equipment
to reduce speech frequencies to 3 to
4 kilohertz. While not appreciably
impairing intelligibility, such a re-
duced bandwidth greatly simplifies
equipment engineering. The new
Siemens design is still under devel-
opment, however, so it will be some
time before it goes to market.

The device uses double polysilicon
technology and has a filter area of 1
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square millimeter, excluding the
drive circuitry. The electrode length
checks in at about 10 micrometers.

Operating at clock and transfer
gate frequencies of 12 and 24 kHz
respectively, the ccp filter shifts the
charge packets individually through
its 43 elements towards the output.
There, the charge is picked off either
directly or it is applied to a source
follower, also on chip, where it is
tapped off as a voltage signal.

The Siemens device is a low-pass
filter with a *0.5-decibel attenua-
tion in the 0-to-3.4-kHz passband.
The stopband, which starts at
4.6 kHz, has an attenuation of
almost 30 dB. Thus the signal power
there is reduced to less than 1/1,000
of its beginning value.

With a 3-volt input signal, the
noise for a frequency window of 300
hertz is 80 dB below the signal

amplitude. That represents a signal-
to-noise ratio of about 70 dB for an
effective noise bandwidth of 1.7 kHz,
while harmonic attenuation is 40 dB.
Both these values roughly corre-
spond to those in other ccp filter
configurations, Knauer says.

Performance. Much improved,
though, is the frequency perform-
ance of the new filter. With conven-
tional versions using the serial-input
scheme, the input frequency is
limited by the ccp clock frequency.
With the new parallel signal-input
approach, on the other hand, the
input frequency can be n times high-
er than the clock frequency, where n
is the number of electrodes per
element, Knauer points out. Thus,
the filter can process signals of much
higher frequency with no increase in
clock frequency.

The higher input frequency helps
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Reversal. Low-pass charge-coupled-device filter brings in signals in parallel and samples
them at the input of each CCD element. Outputs are then summed within the CCD itself.
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implement a novel method for reject-
ing unwanted clock-frequency multi-
ples. For a given number of ccCD
elements and for a constant clock
frequency, the number of inputs per
element—and hence the input fre-
quency—can be increased.

Because it prevents signals around

the clock frequency from entering
the filter, increased frequency allows
a filter design that can suppress
undesirable frequencies without hav-
ing to go to additional circuitry,
Knauer says. Such compensatory
circuitry, obviously, would only con-
sume valuable space on the chip. [J

Great Britaln

23 symbols digitize speech in modeling mode
that plots them on a two-dimensional array

Digital encoding of speech may take
a giant stride forward if a still-exper-
imental time-encoding technique
from Bath University lives up to its
first promise. Its developers say it
could pack four speech channels into
a conventional 64,000-bit-per-second

digital link. Moreover, where voice
quality of less than the international
standards is acceptable—military or
mobile-radio applications, for exam-
ple—it could achieve 5,400-b/s data
rates at a cost much less than that of
other coding techniques. Eventually,

The proliferation of digital speech encoding

There's a baseball saying that “'you can’t tell the players without a score-
card,” and it applies to the fast developing field of speech digitizing as well.
One basic way to convert speech into a digital format is to encode the entire
waveform by some technique such as pulse-code modulation. Because
telephone companies are already investing in PCM, it has high visibility.

However, PCM requires a wide bandwidth to store all the bits necessary to
faithfully reproduce the speaker’s exact waveform. Thus much attention is
going to various bandwidth-compression techniques, many of which start
with new ways of encoding speech. Among these techniques are the new
Bath technique, linear predictive coding [Electronics, June 22, p. 39], and
formant tracking voice coding (a frequency-domain technique, rather than a
time-domain process like the other two).

Essentially these three approaches are modeling techniques, which
assume a predictable, relatively narrow frequency band of speech to be
encoded. Such an assumption works well with speech.

The Bath technique reconstructs the original waveform from its consti-
tuent segments. It works because a single symbol can represent groups of
similar speech segments with little signal distortion. Each segment is catego-
rized by its duration and shape.

Duration is represented on a logarithmic scale so that short intervals are
transmitted more accurately in absolute terms, but an approximately
constant fractional accuracy is maintained for both long and short intervals.
Segment shapes are compared with a catalog of shapes arrived at by trial
and error after considerable research. “The problem is that the ear is not
phase-sensitive, so shapes which look different on the oscilloscope may
sound the same when heard,”” says Brig. Reginald King, who is codeveloper
of the new Bath coding technique.

By itself, the Bath technique would give around 200 different possible
combinations of wave shape and duration. However, King and codeveloper
William Gosling found that these 200 symbols can be reduced to just 23
symbols by plotting time quantization on one axis of a computer’'s two-
dimensional array and a list of shape categories on the other. A limited
alphabet of symbols distributed uniformly over the plane can then be used to
represent groups of naturally occurring symbols to which they are nearest.
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high-reliability digital voice commu-
nications could be achieved in as
small a bandwidth as 5 kilohertz, the
pair believes.

Developed by Brig. Reginald King
of the UK army and William
Gosling of Bath University, the still-
experimental technique [Electronics,
Aug. 3, p. 66] would have applica-
tions in voice synthesis, speaker
verification, and word recognition,
as well as in telecommunications.

Prototype. Computer simulations
of the patented technique (see “The
proliferation of digital speech encod-
ing”’) have been carried out at Bath
on a PDP-8 minicomputer, and the
next step is a prototype system
comprising an analog-to-digital con-
verter, a buffer store, a microproces-
sor, and a read-only memory. The
developers have just come up with a
new coding technique that needs
refining, so that it may take 18
months to reach the hardware stage.

The new technique evolved when
King, director of army telecommuni-
cations of the Ministry of Defence,
accepted a research fellowship at
Bath University last year. He set out
to identify those elements in a speech
waveform that carry high informa-
tion content, with his experiments
centered on breaking down speech
into naturally occurring segments
and then classifying these.

King discovered that every second
of male speech has around 900
segments, each occurring between
successive real zeroes of the wave-
form. As described in “The prolifer-
ation of digital speech encoding,” he
represents them with 200 basic
types, such as half-sine waves. With
a mapping technique, he was able to
reduce these 200 shapes to 23
symbols, each of which can be repre-
sented by a 5-bit word.

The encoder spews out a new word
after every zero crossing, producing
around 900 a second, so the basic
data rate is 4,500 b/s. If speech is to
be modulated for loudness, an 8-bit
word defining amplitude can be
added after every eight symbols,
giving a 5,400-b/s data rate. Each
data word received calls up the
corresponding waveshape from a
read-only memory, and this is
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Zeiss Optics...Precision...Durability...
for Production,QC,and R&D.

130 interchangeable
objectives—

No eyestrain—
Greatest operator
comfort.
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Epi-Microscope—the
best buy on the market
A small and versatile
upright incident-light
microscope for produc-
tion, QC, and R&D. Can -
be mounted or various
stands or attached to
any machinery. With
special objective, work-
ing distance up to 19mm
for up to 300x
magnification.

Circle 165

' Circle 164

Stereomicroscopes DR and DV 4
—high resolution at economical
prices

2 fixed magnifications or 1:4
finest zoom optics with widefield
eyepieces give exceptionally
brifliant, flat, and sharp images.
Precise binocular alignment is
easy on operator's eyes.

Write for

10-page catalog:
“From Slice

to Circuit.” Circle 163
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Standard 20 T—
the workhorse
Compact, rugged
semiconductor
microscope with
4x4” traveling stage
for the production
line, inspection.
Removable
specimen
hoiders for
easy loading of
masks and
wafers.

K

Ultraphot—camera
microscope

The only, all-enclosed
system for micro- and
macrophotography at
continuous magnification
from 2.5x to 3,200x in
brightfield, darkf eld.

@

Solidscope 6x6—
specially designed for
the electronics
industry

Superstable micro-
scope with extra-large
6x6” traveling stage for
inspection and QC

of masks, wafers,
packaged chips.
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The Universal—the most
universal microscope
Time-proven in R&D, quality
control, and failure analysis.

Full interchangeability for the
most sophisticated techniques,
use of 35mm and large-format
cameras, TV, automatic scanning
stages, and photometer lend true
universality to the UNIVERSAL.

Circle 159

Light-Section
Microscope—cuts a
profile, non-
destructively
Measures thin-film
thickness, layers in
wet and fired state,
substrate surface
warps. Accepts
35mm and 4x5”
cameras, Polaroid®
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Axiomat—the 21st century camera
microscope

An upright or inverted microscope,
according to choice, with 35mm and
4x5” fully automatic cameras built
in. Stability and optical quality
have no equal.

Circle 69

Carl Zeiss, Inc., 444 5th Avenue, New York, New York 10018 - (212) 730-4400

Branches in: Atlanta, Boston, Chicago, Houston, Los Angeles,

San Francisco, Washington, D. C.

Nationwide Service
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clocked out in accordance with the
encoded duration to reconstruct the
original waveform.

The transmitted speech is suffi-
cient for military applications be-
cause it gives high intelligibility and
provides voice recognition, but it
does not meet international telecom-
munications standards. While this
will require the interleaving of addi-
tional amplitude-defining words and
a larger alphabet of symbols, Gos-
ling is confident that the standard
could be met with a 16,000-b/s data
rate. Thus four voice channels could
be packed into the 64,000-b/s chan-
nel links that telephone companies
are using for pulse-coded-modulated
digital voice transmissions.

Cheaper. Previous research with
linear predictive coding and formant
tracking vocoders (which rely on the
energy peaks in speech patterns to
reproduce the frequencies) has suc-
ceeded in reducing the telecommuni-
cations bit rate to 2,500 b/s, but at a
high price, says King. The Bath
technique allows encoding in real
time with little more than a micro-
processor, whereas the other tech-
niques require an extremely fast, and
expensive, minicomputer.

The technique also lends itself to
several voice-processing procedures.
For example speech can be slowed or
speeded by as much as 20% without

change of pitch or intelligibility or
loss of speaker recognition. Thus the
Donald Duck quality of the speech
of helium-breathing divers can be
processed out. But for Gosling,
whose primary interest is in mobile-

radio communications, the biggest
promise the technique holds out is
achieving high-quality digital voice
transmission for the S5-kHz channel
spacing projected to supersede the
UK’s current 25-kHz allotment. [

Japan

Toshiba raises the electron-beam ante
with automatic scaling, three exposure modes

Weighing in just as the race in the
electron-beam lithography systems is
starting, Toshiba Corp. seeks to
outdistance its American rivals with
features that add flexibility to its
new $2 million-plus machines. With
these, the Tokyo-based firm thinks it
can win a respectable 30% of its
estimate of a worldwide market for
100 systems.

Back of the Japanese company’s
confidence are two features in
particular: automatic scaling of the
lines being exposed on a mask or a
reticle and a choice of three mini-
mum line widths in exposure.

Development of the new electron-
beam exposure system [Electronics,
Aug. 3, p.65] was carried out at
Toshiba’s research and development
center, with commercial systems
being fabricated by affiliate Toshiba

Machine Co., a Tokyo manufacturer
of machine tools and industrial
machinery. The EBM-105 enters a
marketplace occupied by two Ameri-
can firms’ units, which are derived
from Bell Laboratories’ electron-
beam systems.

Scaling. Automatic scaling makes
it easy to change mask dimensions
without a complete redesign. It
works by making incremental
changes in the spacing and length of
lines on the scanning raster that the
electron beam follows as it traces the
pattern on the mask or reticle.

The user simply feeds in the scal-
ing factor, and the only difference
from his point of view is that the
machine runs a bit slower or faster.
Scaling is provided over a —30%-
to-+20% range. In the 1-micromet-
er line mode, it is in 10% steps; in the

ELECTRON GUN

ELECTRON-OPTICS COLUMN \ L¢
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BLANKING |
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On target. Toshiba's new electron-beam lithography system offers automatic scaling of lines being exposed, which permits easy changes of
mask or reticle dimensions, and a choice of three minimum line widths in exposure. Scaling is provided over a range from —30% to +20%.
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Available as JAN, JAN TX & JAN TXV to MIL-S-19500/503 (EL)
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SUPER-FAST LO-V-

METOXILITE SILICON RECTIFIERS

Featuring 30 nanoseconds
Reverse Recovery Time

A breakthrough in junction technology makes
Super-Fast silicon rectifiers possible. These new
high speed silicon rectifiers feature low forward
voltage drop at higher operating currents and
reverse recovery time better than 30 nanoseconds.
In addition, these devices have extremely low
reverse leakage and high surge ratings. Super-
Fast rectifiers use Semtech’s proven Metoxilite
non-cavity monolithic high temperature con-
struction. Designed for high frequency applications,
such as high speed switching regulators and
converter circuits. Semtech’s Super-Fast silicon
rectifiers are stocked for immediate delivery.

Types: 1N6073,74 & 75 (Trr 30ns)

PIV: 50, 100 &150V

Reverse Current (Max.): 1A DC @ 25°C

Instantaneous Forward Voitage @ 1.5A:

1.0V @ 100°C

Capacitance @ 12V DC (Max.): 24 pF

Single Cycle Surge Current: 35A

Dimensions (Max.): Body.070" D x.165" L
Leads .029" D x 1.25" L

-

Types: 1N6076,77 & 78 (Trr 30ns)

PIV: 50, 100 & 150V

Reverse Current (Max.): 5zA DC @ 25°C

Instantaneous Forward Voltage @ 3.0A:
1.0V @ 100°C

Capacitance @ 12V DOC (Max.): 58 pF

Single Cycle Surge Current: 75A

Dimensions (Max.): Body.110"Dx.165" L

Leads .038" D x1.10"L
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Types: 1N6079, 80 & 81 (Trr 30ns)

PIV: 50,100 & 150V

Reverse Current (Max.): @ 25°C 10zA DC

Instantaneous Forward Voltage @ 5.0A:
.8V @ 100°C

Capacitance @ 12V DC (Max.): 230 pF

Single Cycle Surge Current: 175A

Dimensions (Max.): Body.165" Dx .165"L

Leads .038"Dx.1.10" L

1975 NATIONAL SBA SUBCONTRACTOR OF THE YEAR

SEMTECH

CORPORATION

652 Mitchell Road, Newbury Park, California 81320

(805) 498-2111 ¢ (213) 628-5392 » TWX: 910-336-1264
CHICAGD: (312) 352-3227 & DALLAS: (214) 234-6523

DAYTON: (513) 274-8356 e FLORIOA: (305) 644-5404

MARYLAND: (301) 937-0070 « NEW YORK/NEW JERSEY: (201) 964-9305
SAN FRANCISCO: (415) 494-0113 e SEATTLE: (206) 455-4807

CANADIAN SALES: Avotronics. Ltd. (416) 493-9711

EUROPEAN SALES: Bourns AG Zug, Switzerland (042) 232-242
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2-um mode, it is in 5% steps. More-
over, the scaling ratio can be
changed for each raster, which has a
scan width of 128 or 256 um.

Three exposures. As with the
U. S. machines from Varian Asso-
ciates’ Extrion division and Etec
Corp., the Toshiba system has expo-
sure modes with 1- and 2-um mini-
mum line widths. Accuracy in the
1-um mode is 0.1 um, and the
time required to write a area 100
millimeters on a side is 208 minutes.

In the full-wafer mode appro-
priate for today’s semiconductor
technology, the minimum line width
is 2 um with an accuracy of +0.13
um. The time to ‘write a 10,000-
square-millimeter area is 58 min.

The added 4-um mode is intended
for making reticles of single chips at
about 10 times the speed possible
with optical-pattern generators. For
these reticles, intended for step-and-
repeat projection printing, accuracy
is £0.15 um. Time for a 10,000-
mm? area is 34 min.

Toshiba’s American competitors
seem not at all fazed by the EBM-
105. Of the automatic scaling
feature, John A. Doherty, senior
research engineer at Extrion in
Gloucester, Mass., says “It’s a rela-
tively straightforward process. In
fact, we should have something like
it on our own systems within a few
months.” He also questions the need
for the 4-um exposure mode, saying,
“Extrion has the ability to generate
reticles at a normal resolution now,
and we are working on one with a
resolution of 1 um.”

A spokesman for Etec in Hay-
ward, Calif., balked at discussing
features and specifications. But
Peter L. Wolken, director of market-
ing for the industrial products divi-
sion, did say that Etec’s MEBES is not
a rigidly fixed design and “more
advanced capabilities are continually
being developed for it.” Of Toshiba’s
prediction of a market share of 30%,
he notes that his firm has a big leg
up because it has 10 machines in
place, including three in Japan.

Looking to the future, Toshiba
will accept special orders for systems
making 6-inch masks that can work
with 5-in. wafers. Another bonus of
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the new Toshiba unit is its ability to
mix several patterns or variations on
a single pattern on the same mask
without loss of speed. This feature
can be especially useful during
developmental work. O

France

Integrated drivers
keep lamps alight

The reliability demands that indus-
try places on electronics are nowhere
more evident than in signaling appli-
cations, where, for example, an indi-
cator lamp must work. And there’s
no better way to boost reliability
than a well-designed integrated lamp
driver, figures the Sescosem division
of Thomson CSF.

The division has already launched
a family of integrated drivers for a
supply range of 12 to 30 volts, which
is finding considerable use in appli-
cations in nuclear and conventional
electric power plants. Now it is
expanding its family and beginning
to offer it internationally for a more
diversified group of applications.

Advantages. With integrated driv-
ers, it is easy to provide current
limiting and thermal protection, says
Sescosem engineer Pierre Eliaers.
“If a conventional approach is used
[to current limiting], you have to use
a big output transistor to protect the
circuit. This would be an integrated
circuit in itself and also would be
expensive,” he says.

Another advantage, of course, is
size. A printed-circuit board with
discrete components occupies more
than three times the area of Sesco-
sem’s integrated versions.

Apart from lamp driving, the
Grenoble division sees the family
driving relays and step motors,
where its comprehensive short-
circuit protection will be valuable.
Other applications could include
lamp driving with built-in alarm
blinking, deferred switching with up
to a 30-second delay, and serving as
a power comparator.

With the 1607 family, Sescosem
has emphasized good short-circuit

protection and thermal-shutdown
procedures. The family members are
all monolithic drivers that have input
stages based on the well-known 741
operational amplifier with high gain
and input impedance.

The devices are essentially blow-
out-proof, Sescosem says. To keep
peak output current down to a safe
value, they have internal or external
resistors at the output stage. A
current rise increases the voltage
across the resistor, and above 0.6 v,
a transistor diverts the current.

Thermal shutdown is effected by a
group of transistors that cause the
output to drop to zero when the
temperature rises above 150°C fol-
lowing a short circuit. When the
temperature rises, the voltage across
a resistor increases and creates a
current in a transistor. This current
turns on another transistor, and its
current biases an output transistor,
which diverts current.

A small positive feedback in one
of the transistors provides hysteresis
of the thermal-shutdown circuitry.
The device changes its on/off state
over a range of once every 4 seconds
to twice a second. Thus it does not
vacillate rapidly between on and off
during a long-lasting short circuit.

Members. Now available as sam-
ples are two new family members,
the TDE 1647 CM and the TDE
1617 CM. The 1647 can withstand a
short circuit between power supply
and output, useful for testing a lamp
during maintenance. The similar
1617 integrates the resistor that
limits the current.

To be available in samples this fall
is the integrated-resistor TDE 1627
CM, which will have a light-emitting
diode to signal a thermal shutdown.
Moreover, the circuit will not reopen
until it has been reset externally.

Other family members, intended
mainly for lamp driving, are the
original TDE 1607 CM to handle
lamps up to 6 watts, the ESM 1607
G for 2-to-3-w lamps, and the TDE
1637 CM to handle peak voltages of
50 v up to 10 milliseconds. In
volume orders, all the devices cost
between $1.50 and $2, and all are
compatible with most semiconductor
technologies. O

Electronics/August 17, 1978



Probing the news

Analysis of technology and business developments

Will atomic particles communicate?

Modulated beams of neutrinos offer the possibility
of secure, nonstoppable communications systems

by Harvey J. Hindin, Communications & Microwaves Editor

How about a point-to-point telecom-
munications system so secure it can’t
be jammed short of blowing up the
transmitter or receiver? Or how
about a communications signal so
intense it cannot be stopped by any
known means and can travel through
the earth in a straight line from one
side to the other?

The possibility of developing such
a system exists, built around modu-
lated beams of neutrinos, those
extremely energetic atomic particles
generated by proton accelerators
(see “A very particular particle™).
Such a system could provide the
U.S. Navy with a secure mode of
communication with its-submarines.

Though no one will comment, the
neutrino-beam system could possibly

gan for its low-frequency antennas.
Another possibility is to build a
transmitter in a command post deep
in solid rock—a hardened site that
would have no effect on the trans-
mission of neutrinos.

Even a prototype of the neutrino-
beam system is anywhere from 5 to
10 years away. But concepts for its
design are beginning to emerge.
Interestingly, the upper limits on the
data rate are a subject of disagree-
ment between the two groups of
prime researchers supported by the
Office of Naval Research.

One group of investigators is at
the Naval Research Laboratory in
Washington, D. C.,; the other is at
Western Washington University in

Bellingham, Wash. Both groups en-
visage a transmitter consisting of a
high-energy proton accelerator —like
the 400-billion-electronvolt unit at
the Fermi National Accelerator
Laboratory in Batavia, Ill. It could
be modified to produce a narrow
neutrino beam having a divergence
as small as 1 milliradian that could
be aimed at a detector half way
around the world. This detector must
be located deep within a huge
volume of water becauce neutrinos
can only be detected indirectly, from
the radiation they emit upon striking
the neutrons or protons of water
molecules.

The accelerator would produce a
neutrino beam every 8 seconds by

-
place the Navy’s proposed Project
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slamming a high-energy proton
beam into an aluminum target. This
produces unstable particles that de-
cay into muon neutrinos and other
particles. If bending magnets are
used to deflect the proton beam
properly, the resulting muon neutri-
no beam can be precisely pointed
through the earth to the distant
detection site. The photomultiplier
detectors would be mounted on clear
plastic plates enclosing a huge cube
of water.

The data rate. Albert Saenz and
his co-workers at the Naval Re-
search Laboratory have carried out
quantitative studies considering neu-
trino beams both from the present
Fermi lab accelerator and from the
coming upgraded version dubbed
Tevatron, which is designed for
proton energies of 1 terdelectronvolt
(tera = 102).

They find, in one case, that rates
of 10* signal counts an hour, suffi-
cient for a 2-bit-per-second commu-
nications link, should be achievable
using the Tevatron and detectors
surrounding 10% tons of water. The
path length was assumed to be
10,000 kilometers.

In one configuration, Saenz’s sys-
tem would require about 1,000
detector modules in a synchronous
detector scheme more than 700

meters below the water surface. His
calculations indicate a 15-bit binary
message could be sent during the
8-second accelerator cycle.

Saenz hopes to complete his feasi-
bility studies soon and then make
“modest experiments” over 5 to
10 km at Fermi, using a specially
designed communications device to
modulate the neutrino beams. He
estimates that ultimately tens to
hundreds of bits a second are possi-
ble.

In a communications system pro-
posed by Peter Kotzer and his
colleagues at Western Washington
University, however, many fewer
detectors would do the job. Only
four modules containing three pho-
todetectors each would be needed,
Kotzer says. These would be strung
out at intervals along the center line
of a cylindrical water target, 10
meters in radius.

Kotzer says a message bit rate of
53.1 megabits a second is possible in
principle if the target is made as
large as 10'° or 10" tons. He is test-
ing detection modules in the open
ocean and feels that the next logical
step is simulation tests at Fermi.

Both scientists are quick to note
that the differences between their
data rates depends on their assump-
tions. The modulation scheme, the
accelerator power and spectrum
assumed, the synchronization meth-
od, allowable error rate, water clari-

not found experimentally until 1956.

receiver.

A very particular particle

Neutrinos are electrically neutral subatomic particles with presumed zero rest
mass. They were postulated by Nobel prize winner Wolfgang Pauli in 1930 to
satisfy the law of conservation of energy and momentum in a nuclear
beta— particle decay problem. Their small size and lack of a readily observ-
able interaction with matter has made them difficult to detect, and they were

It has been determined that there are two neutrino types—the so-called
electron neutrino and the muon neutrino. It is not clear that these particles
are independent of each other. An as-yet unproven postulate holds that
neutrino oscillations—a transition from muon type to electron type—can
occur when the muon neutrinos travel large distances.

If the muon neutrinos are made to hit nucleons —neutrons or protons in the
nucleus of the atoms in a large tank of water —they cause Cerenkov light to
be emitted. This is the same light observed as a blue glow in the water
surrounding nuclear reactor cores. It is detectable by a photomultiplier

Detection must take place far enough below the surface of the water so
the photomultipliers will not be counting muon neutrino noise signals result-
ing from sunlight and cosmic rays. Bioluminescent flashes may also be a
problem, and it is not known what effect neutrino oscillations over the typical
1,000-to-10,000-kilometer paths might have on detection efficiency.
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ty, and detector volume are all varia-
bles, among others. And after all,
long-distance tests have not yet been
made. “We really won’t know for
sure until we do it,” they both point
out.

An important characteristic of the
neutrino beams is that they can be
precisely aimed to hit their targets—
divergences are like those of lasers.
It is estimated that they can pass
straight through the whole earth
with less than 1% attenuation.

Neutrinos cannot be stopped be-
cause they are so energetic, move at
almost the speed of light, and almost
never interact with other matter.
Furthermore, there are no sidelobes
or scattering considerations, and
they are not affected by nuclear
radiation or solar activity.

Making it work. Obviously, there
are many problems to solve before
the system is practical. Clearly an
accelerator in the U.S. is conceiv-
able for use as a generator. But
where do you put remote receivers
and how do you set them up? Also, a
potential enemy would surely know
of their presence.

Unfortunately, for all the schemes
proposed, the received data rate is
directly proportional to the detector
volume and the cube of the neutrino
energy. This means bigger transmit-
ters and more water to get more
information. Reduced volumes are
only possible if the data rate can be
low or the generator characteristics
can be altered to provide more
neutrinos in a given time.

In any case, the detectors are hard
to fit into a cramped submarine. One
possible scheme is to have the
submarine sail into the volume of
water at which the beam has been
aimed. It then sends out receivers
through its torpedo tubes, and the
message is then relayed back over a
short distance.

Alternatively, an acoustic neutrino
receiver—a hydrophone-like de-
vice—could be placed in the water as
a relay link. This receiver would also
provide phase information translat-
able into intelligence.

If nothing else, a system with a
simple Morse-code modulation and a
low data date might be used for an
unstoppable doomsday missile-
launch message in the event of a
global thermonuclear war. O
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Our new Model MP7621 is a significant advance in monolithic DAC tech-
nology. It’s the first CMOS 12-bit multlplymg DAC that achieves a .01
linearity without trim mg laser or otherwise. The result— a low-cost DA
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hybrid performance at a low
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With Spectrol Special Pots!

Anyone who has had first-hand experience with
Spectrol special potentiometers knows that he has encountered
a component of the best kind. Best in design, construction, and performance.
That’s why a jet engine manufacturer asked Spectrol to design and build the
industry’s first 1000° pot. That’s why a Spectrol pot helped our Astronauts control their
Moon Rover. That’s why a Spectrol special was there when Viking explored Mars.
Whether you’re building a luxury car or weighing a truck on earth, measuring the
wind on the sea, or shooting for the moon -bring your special pot problems to
Spectrol. We’'ll design, build and package a special to meet your toughest
applications. At Spectrol, our special capability is-in fact-
special! Send for our “Special Designs” brochure.

SPECTROL ELECTRONICS GROUP
UNITED STATES Spectrol Electronics Corporation P.O. Box 1220, City of Industry, Calif. 91745, U.S.A. « (213) 964-6565 » TWX (910) 584-1314
UNITED KINGDOM Spectrol Reliance Ltd. Drakes way, Swindon, Wiltshire, England « Swindon 21351 » TELEX: 44692
ITALY SP Elettronica SpA via Carlo Piscane 7, 20016 Pero (Milan) italy « 35 30 241« TELEX: 36091
GERMANY Spectrol Electronics GmbH oOberauerstrasse 15, 8000 Munich 70 West Germany « (089) 7145096 « TELEX: 05-213014
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Solid state

ECL memories speeding to market

Push of emitter-coupled-logic RAMS into mainframe applications pits it

against popular metal-oxide-semiconductor versions

by William F. Arnold, San Francisco regional bureau manager

As the access times of n-channel MOS
static RAMs drop, bipolar makers
might begin to fear for their transis-
tor-transistor-logic memories. But
they have a strong ace up their
sleeves: emitter-coupled logic. The
push of ECL into the next generation
of mainframe computers is now fuel-
ing a market for comparable ran-
dom-access memories. With the
growing market come new devices
and suppliers to offer users the
blinding speed that bipolar technolo-
gy currently enjoys vis a vis metal
oxide semiconductors.

For example, there are 265-by-4-
bit ECL RAMs in production or on tap
that feature 7-to-10-nanosecond ac-
cess times. And Fairchild Cameéra &
Instrument Corp., Mountain View,
Calif., considered the market leader,
calls its 35-ns 4-K devices the fastest
4-xs ever made and expects to lower
those specifications to 20 ns typical
and 30 ns maximum by next year.

Also, in early 1979, Motorola
Semiconductor Products Inc., Phoe-
nix, plans to have a 4,096-by-I-bit
RAM in the 25-ns range, and Fujitsu
Ltd. from Japan is readying a 25-ns
1,024-by-4-bit RAM for sample quan-
tities in October.

Competition grows. These three
firms will not have the market to
themselves. National Semiconductor
Corp., Santa Clara, Calif.,, which
makes mainframe computers for Itel
Corp., declares that it is committed
to becoming an ECL memory house.
Within a month it plans to launch a
1-k-by-1 RAM in the 25-ns range and
will follow that with other ECL parts.
Signetics Corp., Sunnyvale, Calif., in
collaboration with the French Phil-
ips’ subsidiary, RTC, says it has a
fairly aggressive plan to enter the
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marketplace, beginning the end of
this year with a 15-t0-20-ns 1-K-by-1
RAM.

Such speed works well in cache

. memories and variable control stores

in conjunction with the central
processing unit in the coming me-
dium- and large-scale mainframe
computers. Fast RAM control stores
also make a hit with mainframe
designers who switch from program-
mable-read-only-memory control
stores. Add-on memory makers also
show interest in the parts. Further,
because of its access times, ECL is
finding uses in such applications as
on-line radar processing, data en-
cryption, telecommunications, and
intelligent terminals.

“It looks like ECL is finally coming
to pass,” observes Steve Steward,
product marketing manager for stat-
ic memories for Fairchild’s LSsi
group. “Today, all medium and
large computers are going ECL and

it’s opened up opportunities for a lot
of ECL memories.”

Steve Jasper, strategic marketing
manager for Signetics’ bipolar mem-
ory division, says that two to three
years ago ECL was hard to justify:
although it was faster than TTL parts
on a component level, its marginally
increased speed did not match the
development cost. Now, with the
emergence of ECL gate arrays [Elec-
tronics, April 27, p.83], system
speeds become impressive with ECL
devices.

Solid gains. Of course, the ECL
memory market is still a long way
from matching the dollar value of
Mos versions. Fairchild’s Steward
estimates this year’s ECL memory
market at $10 million to $20 million
world wide and says it should contin-
ue to grow from 15% to 20% a year
for several more years. Signetics’
Jasper thinks that ECL RAMs alone
will do $30 million by 1981.

A more bullish estimate comes
from Frederick L. Zieber, vice presi-
dent at Dataquest Inc., Menlo Park,
Calif., a market research firm. He
charts the market at less than $20
million last year, of which two thirds
were RAMs, about $35 million this
year, and more than $50 million in
1979. By contrast, he notes that the
TTL memory business is $100 million
this year, or close to $200 million if
PROMsS are included.

To the charge that ECL devices are
larger and dissipate more power than
Mos ones, Fairchild LSI applications
manager Bruce Threewitt points out
that its 4-Kk RAMs measure only
17,000 square mils. Next-generation
cell sizes are less than 1 square mil
right now and the speed-to-power
ratio is close to MOS statics’. O
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Commentary

Selling Japan

This may be the moment for American electronics companies
to push their way into Japan, now the land of the rising yen

Japan is a strange country in which
the mechanisms of the marketplace
stop working in difficult times,
observes the head of the research
department of one of the island
nation’s largest banks. It would be
hard to find a better capsule descrip-
tion of the state of the Japanese
economy in recent months. Look at
what has happened. The value of the
yen compared with the U. S. dollar
has soared out of sight, yet Japan
continues to pile up foreign-
exchange surpluses. Contrary to
usual economic thinking, the level of
imports is not climbing, nor are
imported consumer goods decreasing
in price.

Modern Japan has been a net
importer of raw materials and fuel
and an exporter of manufactured
goods ever since the Meiji period of
the late 19th century. After the 1973
oil crises, it put even more effort into
exports, to pay for fuel, raw materi-
als, and food. But by 1976, Japan
was succeeding all too well. Exports
increased much faster than imports,
and foreign reserves piled up. The
floating yen rose, slowly at first,
until last September when it started
soaring.

More government money. For its
part, the Japanese government
promised other governments that it
would encourage the growth of its
domestic economy and pushed
through two supplemental appro-
priations bills last year to give it a
boost. At least one, and probably
two, appropriations are also sched-
uled for this year. But still exports
continued apace and Japan’s foreign
reserves increased to their present
level, which has topped $29 billion.

Although Japan’s manufacturers
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by Charles Cohen, Tokyo bureau manager

have long since outgrown their repu-
tation for poor-quality merchandise,
they have never graduated into the
Rolls Royce class either. To a large
extent they have followed a high-

quantity, low-margin policy. In
many industries the margin has been
sufficient to support entire compa-
nies and even entire industries with
no domestic market. The recent
boom in citizen’s band radios is a
good example.

Even some famous companies are
primarily export-oriented; for in-
stance, 57% of Sony Corp.’s sales are
overseas. Other manufacturers have
been eager to export products usual-
ly sold on the home market provided
the price is sufficient to pay direct
costs plus a portion, not necessarily
all, of indirect costs. The goal of
these manufacturers is to boost
volume and bring down overall cost
per unit.

Popularity. This approach is espe-
cially popular today when domestic
demand is sluggish, business is
needed to keep employees at work,
and the high exchange rate of the
yen is pressuring prices. Besides
cutting their own margins, manufac-
turers are demanding and getting
price reductions from suppliers, who
must bear the brunt of hard times,
like it or not.

On the other hand, Japan’s
importers of manufactured goods
tend to be a different breed of cat.
During most of the period since
World War II, imports have been
limited by foreign-exchange quotas.
Also, Japanese importers were al-
lowed to establish sole-agency rela-
tionships with foreign suppliers and
prevent others from importing the
same product. The upshot has been
that importers have acquired a
monopoly mentality and tended to
price goods at levels that would just
enable them to sell a year’s quota in
a year rather than increase con-
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sumption with lower prices. Histori-
cally, foreign goods have had a repu-
tation for quality and snob appeal, so
that prices could be kept high.
(There is even a Japanese word that
has a very favorable connotation,
Hakuraihin, which literally means a
product that has arrived by boat.)

Quotas no longer exist for most
products, but importers have not
changed their stripes. They are still
content to maintain an exclusive
image and sell small quantities at
high markup.

The situation in commodities is
also astonishing. Beef imports, for
example, are both limited in supply
and subject to a $3.25-per-kilogram
surcharge, ostensibly to obtain funds
to promote the domestic beef indus-
try! Newspapers often speculate
about where the money is going, but
nobody seems to know.

The amounts involved are sub-
stantial —per month the sums are
more than government support for
Japan’s research and development
project in very large-scale integra-
tion, which peaks in 1978 at 10
billion yen for the year. On the other
hand, imports of fuels and raw mate-
rials continue to be low because of
the low level of the economy.

Floating yen. Thus, the opportuni-
ty to reduce the monetary reserve is
being bypassed, and in fact, the
government has resisted pressure
from trading countries to decrease it.
Instead, leaders have counted on the
floating exchange rate to bring trade
into balance, which has clearly not
happened. It is anybody’s guess
where the value of the yen will go
from here, but there are some esti-
mates that it could possibly hit as
high as 160 yen to the dollar from
the present level in the 180s. Nobody
expects a quick return to the “nor-
mal” 220-240 range.

Exports could run at constant
value until the end of September,
because many export contracts run
that long, further swelling Japan’s
reserves and bringing more pressure
on the yen. It may be almost impos-
sible for many companies and even
whole industries to make new con-
tracts for the second half of the
Japanese fiscal year, which starts in
October. It could lead to numerous
bankruptcies.

But there are opportunities in all
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Revolutionary
cooling extrusion cuts
size and cost in half.

Here is the first in a new series
of unique cooling extrusions from
Wakefield.

A totally different design concept
called “High Fin Density” allows
Extrusion 5113 to give the same cooling
performance as devices needing
nearly twice as much space.

And because of substantial material
savings, the 5113 is half the price of
the larger units—only $1.10 per inch.

Until now, the space between fins of
an extrusion could be no less than
1/4 the height of the fins. This limited
the surface cooling area of the fins for
any given size extrusion.

“High Fin Density” has changed all
this by reducing the space between
fins to as little as 1/10 their height. The
result is a tremendous gain in cooling
efficiency with 130 sq. in. of cooling
surface per linear inch of extrusion.

Knowledgeable people say this is
the most significant breakthrough in
the history of cooling devices. But
then, what would you expect from the
leader? Write or call for full details.

The new ¥

AKEFIELD ENGINEERING INC.

77 AUDUBON ROAD. WAKEFIELD. MA 01880 (617) 245-5900
TWX 710-348-6713 an J\ 866 comPany
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The magazine
youre reading now,
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.
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still The MOST USEFUL and
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Design of Reliable Equipment!

Especially Written for Design Engineers
and their Managers!

w2 RELIABILITY DESIGN
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SAY GOODBYE
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wire wrapping
tools!
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this for American companies. Al-
though Japanese importers have
operated with a monopoly mentality,
American manufacturers who con-
trol imports of their own products
are taking advantage of the situation
to decrease prices and increase
market share.

Kodak recently marked down its
color negative film enough to force
Fuji and Konica to cut prices, too.
Hewlett Packard’s joint venture, Yo-
kogawa—Hewlett Packard, claims to
have made price cuts totaling 40%
during the past year.

American semiconductor manu-
facturers generally have somewhat
higher prices in Japan than in the
U. S. because of demands for higher-
quality devices, more service, and
the costs of importing. That and the
fact that they are continually cutting
prices makes the effects of the
exchange rate change hard to read,
but industry observers say that the
American manufacturers have been
giving a good part of the exchange
savings to Japanese customers in the
form of lower prices. -

Easing trade. Another potential
bright spot for American electronics
companies is the promise of favor-
able trade agreements. A Ministry of
International Trade and Industry
official says that Japan has in princi-
ple reached agreement with the
U.S. on tariff cuts for integrated
circuits and computers and termi-
nals—though implementation will
have to await multilateral agree-
ment, especially with members of
the European community. [Electron-
ics, Aug. 3, p. 59].

Despite a marketplace that defies
classic economics, manufacturers
thinking of entering the Japanese
market might find that now is the
best time to take the plunge. Even
though the market overall is not
growing at a great rate, the
exchange rate is extremely favor-
able. Japanese manufacturers are
likely to be groggy from the loss of
export markets and their need to
support an excessive labor force.
And banks are loaded with money
that they want to lend at low interest
rates—starting at a prime rate of
3.75%.
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PC MOLINTABLES

from

ALCO offers industry’s broadest and most uniqgue selection
of miniature switch products for use in PC applications.
Design stress is toward switch products fitting into a 0.1"’
PC grid standard. Recently, our engineers developed a
way to decrease a miniature switch size without any com-
promise in quality. These we call our Tiny Series, encom-
passing mating slides and pushbuttons as well. All the
switches in this family were developed with printed
circuitry in mind having gold plated contacts and term-
inals as standard, proprietary preformed terminals and
maintaining a constant height level to fit between PC
boards placed on 1/2" centers.

Other related switch products include: the World'’s
only environmentally sealed miniatures and a complete
line of DIP switches with top or side actuation. Our
latest addition includes a 10x10 programming matrix
and a mating 5x5 patchboard.

We urge you to become better acquainted with our
ALCOSWITCH products. Write or call Customer Service
for our latest 100-page catalog which fully details these
and thousands of other products. Order directly from us
or through our extensive network of stocking distributors.

See these and other exciting new products
at the WESCON Show, Booth No. 414-416.
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Circle 81 on reader service card

No Frills Color. Justthe basics. If you're a black and white
terminal manufacturer, the Intecolor 843 is all you need to
upgrade your terminals to color.

It consists of an 8-color, 13" CRT, plus a special Analog
Module System with all the circuitry necessary to perform deflec-
fion and video drive functions for the CRT. The completely self-
contained circuitry is on a single printed wiring board which also
generates the low voltage, high voltage and CRT bias, mounted
on a sturdy aluminum frame for heat sinking the power transistors
needed for the circuitry.

With our Nine Sector Convergence System, perfect color
registration takes only three to five minutes. And this convenient
control panel can be located anywhere for easy access.

Available in standard 262 Raster line or 400 Raster line high
scan versions. If you're ready 1o upgrade to a color line, call
800/241-9888 toll-free for a
demonstration. |
Color Communicates Better

\
Intelligent Systems Corp., <

5965 Peachtree Comers East, Norcross, Georgia 30071
PH. 800/241-9888 TWX: 810-766-1581

Circle 169 on reader service card

Test With Confidence

Adjustable High- -voltage
Surge Tester
.testscoilsand windings for shorts
. GROUNDS

. OPENS

SERIES

648

Ratings to
10,000 Volts

DIRECT READING PULSE- SURGE T
ESTER
REQUIRES NO ACTIVE MASTER ... PRECISE ENERGY

CONTROL GO/NO-GO OPERATIO
N F -
SKILLED PERSONNEL, on N

MANUFACTURERS OF INSULATION TESTERS
CABLE & HARNESS TESTERS MEGOHMMETERS
STROBOSCOPES . . . COIL & WINDING TESTERS
& BATTERY TESTERS

SLAUGHTER COMPANY

MOORE & HAILEY STS ARDMORE, OKLAHOMA 73401
Tele: 405-223-4773 TWX: 910-830-6972

Circle 170 on reader service card 81
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Probing the news

Computers

Eastern Europe steps up EDP efforts

Seven-country R&D program is aimed at a new series
of machines to replace aging third-generation models

Although hardly noticed by the West,
Eastern Europe’s seven-country
council for mutual economic cooper-
ation (Comecon) is putting its devel-
opment effort behind a new line of
computers that promises to give the
Socialist bloc more clout and greater
self-sufficiency in the data-process-
ing field than it achieved with its
first joint-effort series. Succeeding
the third-generation ES-1 series
[Electronics, Sept. 25, 1972, p.72],
the new “third-and-a-half” genera-
tion ES-2 family adds higher speed,
a larger memory capacity, and more
computing power to the group’s
present systems.

Participating in the ES-2 project
are newcomer Romania and six old-
timers: Bulgaria, Czechoslovakia,
East Germany, Hungary, Poland,
and the biggest contributor, the
Soviet Union. (In addition, Cuba is
also participating.) Whereas Czech-
oslovakia and East Germany are
each developing ES-2 systems on
their own, the others are getting a
helping hand from brother Russia.
Romania is chipping in with periph-
erals only.

Major effort. Just how big the
second ES project will turn out to be
is difficult to pin down at this time,
East Bloc officials say, but they are
certain it will outrank the ES-I
program in both magnitude and
yield. Not only that, but it may well
develop into Eastern Europe’s big-
gest joint-engineering effort, dwarf-
ing even the Interkosmos space
research program in which nine
countries are participating.

Plans for the ES-2 series date
back to 1973, when the four-year
ES-1 development phase was coming
to an end. A group of computer
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by John Gosch, Frankfurt bureau manager

From East Germany. The EC 1055 medium-sized computer is the East German contribution
to the Socialist bloc's ES-2 project. It is half the size of the EC1040, which it replaces.
Designed with virtual memory, it includes a full line of peripherals.

specialists from different Socialist
countries conceived the idea and
defined the goals for a successor
family in terms very much like those
of their capitalist counterparts.

“The targets are a better price/
performance ratio, a wider range of
applications, and the ability to trans-
fer ES-1 programs to the new
series,” explains Ludek Vilner, who
is deputy director of the research
institute for mathematical machines
located in Prague.

All in the family. Hungary is
responsible for the EC1015, a small-
sized computer at the low end of the
ES-2 family. Czechoslovakia’s con-
tribution is the EC1025, also a
small-class system. Next in line are
three medium-sized machines: the
EC1035, which Bulgaria is building
in concert with the Soviet Union, the
EC1045, a Polish-Soviet venture;
and the EC1055, which East Germa-
ny is handling on its own.

Finally, there are two large ma-
chines, the EC1060 and ECI1065,
both from the Soviet Union. In addi-
tion, each country will develop and
manufacture a number of ES-2
peripherals.

Far along are East Germany’s
EC1055, publicly shown for the first
time in March, and Czechoslovakia’s
EC1025, due for deliveries toward
the end of this year. Designed and
developed at the Prague research
institute, the 1025 is now going
through its domestic tests. The inter-
national tests, conducted by the East
European intergovernmental board
for computer engineering, will get
underway by September. The latter
tests are to determine a model’s
compatibility and to find out how
well it adapts to various tasks and
applications. Also well along is the
Bulgarian-Soviet EC1035.

Less is known about the USSR’s
progress on the large machines. The
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ES1060 was originally claimed to
have a capability of 3 million opera-
tions per second. That figure was
subsequently reduced to 1.5 million
and is now set at 1.3 million, accord-
ing to the latest reports. There has
been no official word of progress on
the ES1065 other than a reference to
an advanced system that will have a
capacity of 5 million operations per
second. On the whole, the Soviets
have made slow headway on all their
computer programs.

What’s new. The ES-2 computers
are different from their forerunners
in architecture, hardware structure,
efficiency, and performance. The
prime architectural change is the use
of a virtual memory that, in effect,
considerably extends the operational
storage capacity. As for the hard-
ware structure, the new systems are
modular with the various modules
using a standardized interface.

Further, the ES-2 designers have
given more attention to remote data-
processing and time-sharing applica-
tions. The new machines also use a
greater number of channels, employ
block multiplexed data-transfer
methods, and feature specialized
processor modules that permit the
use of board multiple processors.
Testing and diagnostic software have
been extended, too.

As for software, the East Ger-
mans, together with the USSR, have
developed a new operating system,
the OC6-EC, for the bigger ES-2
models. It is tailored to support the
virtual memory, the block multiplex-
ing channels, and other functional
groups, as well as the ES-2 peripher-
als. The operating system comprises
control programs, service programs,
and language translators. The last
are available for machine-oriented
assemblers and the problem-oriented
programming languages PL/1, For-
tran, Algol, and Cobol. The Czechs
have an operating system, the
DOS3, designed for their .computer
at their research institute. This
system can be used with all ES-2
computers up to the EC1045 model.
However, the individual country can
decide to use its own operating
system.

Typical of the ES-2 family’s low-
end computers is Czechoslovakia’s
EC1025, the successor to the third-
generation EC1021 of the ES-1
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Today, this

South Dakota

worker will produce 74%
more than the national
average.

! Shouldn’t he be working for you? Recently, the

average national .worker accounted for the
shipment of $43,000 worth of goods and

services. The South Dakota average was

i $75,000 — 74% more.

Why the difference? It was due partly to
low employee turn-over and minimal ab-
senteeism — factors tied directly to citizen-
ship, health, attitudes toward education
and work, and stability. And in all
those areas, South Dakota rated
EXCELLENT in a recent national
survey.

Send in the coupon below for de-
tails on the hardest working
people anywhere, and our many
tax and financial incentives, too.
And next year, that 74%

difference could be ‘ir
working for you. '&y

For more information, complete and return coupon to: # South
South Dakota Industrial Division, 620 S. Clitf Ave., # Dakota
Suite E8, Sioux Falls, S.D. 57104. Or call 605-339-6779. \
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HOPE

The project
a ship launched.

First there was the hospital ship S.S. HOPE, now retired.
Today HOPE is an established project which hos carried
its goal of improving health through education to 24
developing countries of the world and the United States.

Give to:

I PROJEECT Department A
Washington, D.C. 20007
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Xebec
Quad.....

The cartridge disk

controller on one
quad board...

Software transparent and
hardware/format compatible
with PDP® 11 and LSI® 11

systems...

« Reliability through
design optimization

« 60% faster throughput
with 2400 rpm drives

» 40 MB storage capacity

The Xebec Quad...

The high performance controller
af an offordable price

EC

SYSTEMS INCORPORATED

2985 Kifer Road, Santa Clara, Ca. 95051
(408) 988-2550 TWX: 910-338-0130

Registered Trademark Digital Equipment Corporation
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Probing the news

series. Its central processor consists
of four to six independent modules,
one or two main-storage modules,
and an interrupt-control module.

Modular. This modular construc-
tion allows users to arrange the
system to suit their application. It
also permits the processing of
instructions, the execution of com-
mands and diagnostic operations, as
well as communications with periph-
erals, to be carried out simultaneous-
ly. Each module is controlled by a
microprogram in a control store.

The central-processor modules use
transistor-transistor-logic integrated
circuits, and the internal store
employs large-scale integrated TTL
devices. The latter will be replaced
by metal-oxide-semiconductor cir-
cuits in future models. Accommo-
dating the 1cs are two-, four-, and
eight-level printed-circuit boards,
with the eight-level boards contain-
ing up to 60 ICs. At present, the 1025
contains some I1Cs from abroad,
primarily from the Soviet Union, but
eventually all will be home made.

An example of the ES-2 family’s
medium-sized systems is East Ger-
many’s EC105S, intended for com-
mercial and scientific and technical
applications. The machine, which
can perform up to 450,000 opera-
tions per second, succeeds the coun-
try’s EC1040 of the ES-1 series. Its
cycle time is 1.2 microseconds.

The 1055’s central processor is
only half the size of the 1040’s. This
reduction, say officials of the coun-
try’s electronics giant, Kombinat
Robotron, is due in part to the use of
MOS components in the operational
store and of highly integrated TTL
devices in the control and 170 units.

The computer’s control unit uses
the microprogrammed control con-
cept, with microprogram memory of
the partially loadable type. That
memory has a capacity of 8,000
instructions, each with 65 bits. The
cycle and access times are 400 and
140 nanoseconds, respectively. The
1055 has a maximum of four block-
multiplexed and two byte-multi-
plexed channels, and the system’s
virtual-memory concept enables the
user to resort to a memory providing
up to 16 million bytes.
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Where is it written that you can’t get
reliable 1_~eco at areasonable price?

|

I ™
Ours: $3425
o

See for yourself.

The results from MFE recordings are making a lot
of people think twice before specifying more expensive
instruments.

For most applications, our inkless thermal writing
system provides trace quality ascrisp and dependable as
ink methods. And it's neater, too —no messy loading
procedures, and no smudging.

In addition, our recorders are the only machines on
the market with 18 selectable speeds, from 1mm/hour to
50mm/second. And you can pick any specific speed within

that range with our
remote TTL pulse
input feature. Which
means you can scale
your recordings for
optimum resolution
and paper economy .
MFE recorders
are available with 2, 3.
4,6o0r8channels —at
savings of up to $3200
over theleading com-
petitor. They're also
available on GSA
contract.

ands less for your next
&e difference.

MFE




Introducing the
HP 1000 model 45.

A powertful
number cruncher
that won't

break your

budget.



ost engineers and

scientists will find all

the power they need

in this new leader of the
HP 1000 family. A new floating
point processor handles big data
arrays and cuts lengthy compu-
tational problems down to size. And
the HP 1000 Model 45 also has the
flexibility for complex measurement
and control applications, for data
base management and distributed
networking.

And it isn't hard to get your
hands on all this computational
power. System prices start at just
$46,500*

Our new F-Series processor
is the hard-working heart of the sys-
tem. It’s extremely fast, completing
load and store operations in 900
nanoseconds. The separate hard-
ware processor does floating point
calculations at high speeds, too—
630 ns for add, 1.8 microseconds for
multiply and 3 microseconds for
divide,

A special scientific instruc-
tion set, standard in the system, also
helps to improve execution speed,
performing trig and log
functions in less than
48 microseconds. And
a fast FORTRAN
processor, which

¢

handles commonly used FORTRAN
operations in hardware, also gets
things done in a hurry.

Our RTE-IV real-time
operating system, the latest in an
upward compatible family, lets you
manipulate data arrays up to 1.8M
bytes, using simple FORTRAN
commands. As many as 64 par-
titions, with a program capacity of
54K bytes, can be resident in
memory at the same time.

The HP 1000 Model 45 comes
with a fast (25 msec seek time) 20M
byte disc drive and an HP 2648A
Graphics Terminal, as well as our
new Graphics/1000 support soft-
ware to help you write graphics
programs. You can also team it up
with other HP products like the
HP 9872A four-color plotter and the
HP 7245A printer/plotter.

Adding data base manage-
ment is as simple and economical
as adding peripherals. Our
IMAGE/1000 software will con-
solidate your technical information
into related and easily accessible
files. And you can pool data from
other HP 1000 systems (as well as
linking to our powerful HP 3000
general purpose computers and
IBM) with the help of DS/1000
networking software.

Name
Company
Address

City/State/Zip

|
|
|
| Phone
|
|

22B03HPDS1S l_ ———

HEWLETT

Mail to: Hewlett-Packard, Attn: Bob Puette

M—H

In addition to getting graphic dis-
plays on the 2648A terminal, you can get
hard copy graphics on our new 9872A pro-
grammable four-color plotter, one of many
options available with the HP 1000 Model 45.
It has a built-in microprocessor and operates
up to 360 mm/s (14 inches/s) on each axis
Ideal for vector analysis trace differentiations
and window plotting.

So if you've got some big
jobs to do, but don’t have a big
budget to match, the HP 1000
Model 45 can solve your problems
fast. To find out all about it,
call the HP office listed in the
White Pages. Or send us the coupon.
WEe'll prove once again that good
things do come in small packages.

hp: PACKARD

Yes, I'm interested in more computation power for my money. |
Send me more information.

I
_ Title |
|
|
|
|
l
|

11000 Wolfe Road, Dept. 625
Cupertino CA 95014
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Until now, waveform generators
only produced shapes like sines,
squares, triangles and ramps. 1
you needed an unusual waveform,
you were out of luck. But that was
before ARB. Now you can draw the
shape you need, and our new
Model 175 Programmable Arbitrary
Wavetorm Generator (ARB) will
reproduce it.

You have a 256 X255 point grid
to work with. Time is in one axis,
amplitude the other. Simply
program the waveform you're

looking for, either at the front panel
or remotely via the GPIB bus. The
ARB stores your wavetform for
duplication at the frequency and
amplitude you select. The output
can be continuous or triggered.

portion of the wavelorm, or pack
several waveforms along the grid
and call up only the one you need.
If you believe there's more to life
than sines, squares, triangles, and
ramps, you're ready for the ARB. So
order one. And start drawing.
Wavetek San Diego, 9045 Balboa
Ave., P.O. Box 651, San Diego,
Ca 92112. Tel: (714) 279-2200;
TWX 910-335-2007.

You can also use just a speciﬁcWAvETEm

Our new ARB can generate
any waveform you can draw.




Technical articles

Distributed processing slashes
development system’s cost

Multistation network shares disk and printer
among up to eight designers working with assorted microprocessors

by Bruce Gladstone and Paul Page, Futuredata Computer Corp., Los Angeles, Calif.

O No designer in a well-managed company has to line
up to get at an oscilloscope. But he usually has to wait
for access to a microprocessor development system,
because few companies can afford an adequate number
of systems now that per-station costs have risen to
$15,000 to $30,000. Worse yet, most development
systems are dedicated to a single manufacturer’s micro-
processor chips, even though many companies have
already elected to use processors from a variety of
makers in their products.

To blame for those prohibitive prices is the expensive
but generally underutilized equipment attached to each
station—the printer and the mass-storage device. The
Futuredata multistation distributed microcomputer de-
velopment system is unique in sharing these resources
among up to eight stations. It is also unique in using
distributed processing for such a purpose.

The stations in the new Futuredata system can each
operate with a different microprocessor (8080, 8085,
8086, 6800, 6802, or Z-80 at present). Called Advanced
Microcomputer Development Stations, up to eight of
these AMDS terminals can be linked through a network
control processor to one or more dual double-density
double-sided disk memory units and to one or more
medium-speed printers.

Each terminal has its own microprocessor central
processing unit, up to 64 kilobytes of on-board memory,
an 80-by-24-character cathode-ray-tube display with
keyboard, and a wide range of optional enhancements.
The network processor, besides controlling access to the
disk unit and printer, provides either exclusive or shared
access to files, freeing of active files when a station is
powered down, and queping of printing requests. Since
each station is totally independent of the others, the
system is crashproof.

A typical microcomputer laboratory installation,
capable of supporting eight designers simultaneously,
each developing products with different processors, can
now be configured at a per-station cost of $7,694.

Why not time-sharing?

Other attempts to pool resources in microcomputer
development systems have been made. But they have
used time-sharing, not distributed processing, and there-
fore shared the central computing function and nothing
else. The Tektronix 8001 emulation system, for example,
relates to a large mainframe in a time-sharing mode, and
in the Mupro development system the central micropro-
cessor is time-shared.

The main reason for sharing the system processor and

TABLE 1: THE FUTUREDATA MULTISTATION DEVELOPMENT NETWORK

floppy-digk mass storage

supports real-time processor emulation to 5 MHz

network control function

communications network

FEATURES RESOURCES
An ultra-high speed serial data link capable of transmitting 50 kilobytes per second Sharable:
over a single twisted-pair cable at a distance of 400 feet ' disk mass memory
printer

A unique disk-sharing algprithm that gives many users access to the same low-cost

A communications prgtocol that is very simple and requires minimum overhead

An Advanced Microcomputer Development System (AMDS) terminal that

A large jocal memory that dramatically reduces the frequency of disk requests

Common hardware used for both the development terminals (AMDSs) and the

A high-level interface to the disk operating system that further simplifies the

’ Possibly sharable
memory
J processor

Nonsharable
keyboard
display
emulator*
logic analyzer*

“normally required only for hardware debug
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1. Shared resources. Unique distributed processing approach allows up to eight users to work independently; each satellite station can
support a different processor type. Network control processor governs access to the disk-unit and printer.

its memory has been the high cost of these elements. But
the advances in semiconductor technology have changed
all that and made it economical for the Futuredata
system to give each user his own (micro)processor and a
large local memory.

The need for control

In most microprocessor development projects, the
designer needs complete control of the processor to use
resources like interrupts and direct-memory access facil-
ities. This is often in conflict with the requirements of an
effective time-sharing system. In fact, once cost is no
barrier, a separate processor and memory in each
nonsharable element prove to be a necessity.

One designer’s activity should not impinge on that of
other designers’, and in some cases, the designers will be
working with different processor types. A general-
purpose development network must allow each designer
to have his own target processor.

Sharing memory can also be an inconvenience. Having
his own memory space allows a designer to allocate
memory space to his development task just as he wants.
In addition, 16 to 64 kilobytes of random-access memory
available locally greatly reduces the demands he has to
make on the shared mass-storage device. If in editing a
source program, for example, a substantial edit buffer is
available on a nonshared basis, then the communication
burden on the network and the number of disk requests
will be greatly reduced.

90

In the Futuredata network (Fig. 1), the satellite AMDS
stations are connected directly to the network control
processor in a star configuration. The NCP in turn is
connected to the disk(s) and printer(s) and runs a
network control program to share these resources
between the AMDS stations.

The aMDSs and the NCP communicate over a high-
speed serial link and use common hardware. Thus, any
AMDS may assume the network control function—in fact,
it can even function on a stand-alone basis if connected
directly to a disk or tape mass-storage unit. Such modu-
larity and interchangeability mean that the network can
easily be reconfigured to accommodate additional AMDSs
or disks. It can also be easily switched to temporarily
remove any nonfunctioning equipment.

The development station

The Futuredata AmMDS station (Fig. 2) provides all of
the nonshared resources that the microcomputer system
design engineer or programmer needs. In the stand-alone
configuration already mentioned, it is equivalent to pres-
ent Futuredata microcomputer development systems and
similar to the Intel, Tektronix, Motorola, and Zilog
development systems. But as part of the network, it
communicates at high speed with the Ncp through a
50-kilobyte/second serial 1/0 port.

The station’s most noticeable feature is a 12-inch-
diagonal crT display having 24 lines of 80 upper- and
lower-case characters and also offering blinking fields,
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A successful disk-sharing rule shouid allow several simul-
taneous users a reasonable response time without exces-
sive overhead to switch processes. Disk performance can
be judged by analyzing its critical parameters, which are:

Ts = ayerage seek to new tracks = 100 ms
\ T. = average latency period to access first sector
167 ms/2 = 83.5ms

Tv = latency between sectors during sequential

reads or writes = 167 ms/7 = 24 ms

(The Futuredata disk operating system allows seven
sectors to be read or written every revolution for an overall
rate of 42 sectors per second.)

B = number of bytes per sector = 128

Insight into the problem can be gained from a look at
two extreme cases. First, assume each disk request
results in one sector transfer, so that there will be one seek
and one latency delay period. Then each transfer will take
100 + 83.3 ms for a rate of 698 bytes/s. At the other
extreme, if each AMDS operation goes to completion,
seek overhead is reduced by fast transfer of sequential
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How the disk-sharing algorithm was determined |

sectors. This unshared transfer rate would be 42
sectors/s X 128 bytes/sector = 5,376 bytes/s and
would improve performance by 5,376/698 or 7.7:1—but
some AMDS requests would have to wait an excessive
time for service while long requests from other stations
were reaching completion. Clearly, the best solution is to
transfer several sectors per request but limit the amount of
data transferred per request.
The transfer rate (TR) and average delay (AD) are:

TR = (NXB)/[Ts+To+ Tu(N=1)]
= 128 N/[0.1+0.083+0.024(N— 1)]

where N is the number of sectors per transfer, and
AD = (S=1)[Te+ T+ Tn{(N=1)]
= (S—1)[0.1+0.083+0.024(N~- 1)]

where S is the number of stations requesting service

As the figures show, a maximum of 50 sectors per
transfer introduces an overhead penalty of 12.5% and “
yields a delay of less than 9.5 s with eight users. |
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reverse video, underlining, highlighting, and line graph-
ics. Beneath this is a 64-key upper- and lower-case
keyboard with cursor control keys, edit function keys,
system control keys, and “n” key rollover in a Selectric
layout. The target 8- or 16-bit microprocessor may be
either an 8080, 8085, Z-80, 6800, 6802, or 8086. Within
the cabinet are circuit boards containing from 16 to 64
kilobytes of dynamic or static RAM; the 200-nanosecond
static RAM allows real-time emulation of microprocessors
up to 5 megahertz.

Optional emulators for 8080, 8085, Z-80, 6800, 6802,
and 8086 devices enable the AMDS user to debug both
hardware and software in the actual user environment.
The optional 48-bit logic analyzer allows analysis of
microprocessor-based systems using as many as 24
address lines and 16 data lines. Three relational break-
points may be set up to detect such conditions as address
match, address greater or less than a selected value, data
match, instruction fetch, input/output request, or combi-
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nations of these conditions. The user can store up to 256
bus transactions, which can be qualified to store only
events of interest, such as all outputs to a particular 1/0
port. Counters are included to allow multiple passes
through a loop, windowing of the trace to provide infor-
mation before and after the interrupt event, and time or
cycle counting from event to event.

The software

Futuredata system software includes system monitors,
editors, debuggers, relocating macro-assembler, linking
editors, compilers, and utilities. These programs run on
the AMDS exactly as on a stand-alone system directly
connected to a disk and printer. The only difference in
the network environment is that disk and printer
requests are buffered through the high-speed link to the
NCP and that 1/0 operations to the disk may take some-
what more time since simultaneous accessing of the disk
unit may be occurring with more than one AMDS.
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2. Advanced development station. Besides a 12-inch display and keyboard, the terminal also features 16 to 64 kilobytes of static or
dynamic RAM, a choice of six target machines (so far), and optional attachments such as in-circuit emulator and 48-bit logic analyzer.
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3. Network interface logic. The card containing the electronics shown enables any AMDS it is installed in to perform the network control
function. As the network control processor, the station then uses the appropriate software to handle all disk requests and printing tasks.
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The shared disk facility consists of two or more
double-density, double-sided flexible disk drives and an
integral controller. Each controller can address up to
four drives, and the NcP can address up to four control-
lers, for a total of 16 megabytes of mass storage. The
data rate of the double-density disk drives is 80 kilobytes
per second. The high-speed positioning mechanism
allows track-to-track stepping of 3 milliseconds and an
average access of 110 ms. These specifications describe a
high-performance, low-cost disk facility built around 2
to 16 megabytes of random-access mass storage.

The network control processor

The NcP, although the heart of the system, uses exact-
ly the same hardware as an AMDS. Thus, the network is
self-sparing, since any AMDS can assume the network
control function. The NCP can form a stand-alone system
when used only with floppy disks and printer resources.
Otherwise, it has high-speed serial links to every satellite
AMDS. When controlling a network, the NCP executes a
network control program that allocates the disk and
printer resources on a shared basis (Fig. 3). To provide
all of the facilities of a full development system, the NcP
must respond to a series of high-speed disk commands.
This is done using an 170 control block transmitted from
the AMDS to the Ncp. The parameter control block
specifies the type of disk request and disk file name as
the primary pieces of information. The types of request
are given in Table 2.

In a sharable environment, there will be cases when
several of the AMDS stations make disk requests at the
same time. Since servicing each disk request on a first-
come, first-served basis could cause frequent disk seeks,
adding unnecessary overhead to the system, the follow-
ing scheme was devised. Users are granted disk accesses
on a round-robin basis. The user granted the last disk
access will retain control of the disk until no new request
is received from him within the 24-ms delay time
between sequential sectors or a track seek is required to
access the next sector or 50 sectors (one track) have been
transferred.

As a result of the algorithm implementing this scheme
(see “How the disk-sharing algorithm was determined”),
no user can hold the disk for more than 1.23 seconds.
Thus, a network with eight users has a worst-case
response time of less than 10 seconds. In addition, the
printing tasks can be easily interleaved into the disk
queue. The outputs from the assemblers and compilers
are routed to disk files, for the network algorithm to read
into memory and transfer to the printer as part of the
round-robin task schedule. (This is the familiar “spool-
ing” technique used in many systems.)

Other functions carried out by the NCP are: to enable
AMDS users to send messages for operator intervention;
to provide a local operator with network status informa-
tion; to allow for the initialization of diskettes; to control
the creation of system files; and to execute central diag-
nostic procedures.

The system recognizes two file types: public and
private. Public files are read-only and cannot be deleted.
They include the assemblers, compilers, editor, and utili-
ties, and may be read by more than one station simulta-
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TABLE 2: DISK REQUESTS

CREATE a new tile with a specified name and length |
OPEN the selected file for input/output

CLOSE the selected tile

DELETE the selected file and return the space to the free list
RENAME the selected file

CHANGE ATTRIBUTES ol the selecied lile (Files can be
public, write-prolected, ptivate, source, object or system.)

READ data from the selected fi ¢
WRITE data to the selected hile

FREE SPACE not used by the selected file and return it 1o
the free hst

QUEUE FILE for printing on the system printer

neously. Private files are nonsharable read/write files
and are accessible by only one station at a time. The NCP
handles the bookkeeping that is necessary to enforce
these rules.

The high-speed data link uses universal synchro-
nous/asynchronous transmitter/receiver chips. These
allow bisynchronous communications at speeds up to I
megabit/second over a shielded, twisted-pair cable.
Using standard differential line-driving techniques
(RS-422), it is possible to send serial data up to 400 feet
at 500 kilobits/second with no intersymbol interference
and a minimum pulse width greater than four times the
rise time (this is a conservative design rule that results in
no transmission problems). The biphase modulation
allows the data to be self-clocking.

A useful feature of the Usart chips is their ability to
hold the last transmitted character indefinitely, for it
greatly simplies the design of network control function if
requests can be held until the NCP can get to them. Thus
the AMDS station’s request for service is a single-byte
message to the NCP. When received at the NcP, this is
held in the receive buffer until it can be serviced. Also, a
received-data-available flag is set that the NCP can test.
This is crucial to the operation of the NCP since it is
clearly impossible for a microprocessor to service eight
500-kilobit lines simultaneously. By using 1-byte service
requests, each AMDS is taken care of in turn without loss
of information.

Possible requests

There are various types of service requests that an
AMDS can make of the NCP. Many are control functions
that affect the directory on the disk. Examples are
CREATE, DELETE, RENAME, and OPEN. These functions go
to completion since they are rapidly done with minimum
disk activity and because directory updates cannot be
made by more than one user at a time. The NCP also has
to respond to requests to read and write to open files. In
this case the sharing algorithm is invoked.

Typically, in requesting for service, an AMDS gets into
the round-robin queue by sending a I-byte service
request to the NCP. This byte is encoded to flag the type
of request (READ, WRITE, READ DIRECTORY, etc.) and is
held in the NCP Usart buffer until the NCP can test that
channel. When the Ncp does respond, it sends status
information to the AMDS, which can then continue the

93



FILE NAME
| 16 BYTES {
<

FROM AMOS SELECT DISK DISK
—.’ * L] L]
SYNC 1 SYNC 2 oD o PR
= 18-BYTE MESSAGE N
[ l
SEND DISK COMMAND
> 128 BYTES OF DATA —
[ il
FROM AMDS SELECT
—_— > e o o o L]
SYNC 1 SYNC 2 TRANSMIT *
E‘ 128-BYTE MESSAGE =|J
SEND DISK DATA
TO AMDS SELECT | STATUS | STATUS
SYNC1 | SYNCZ | sratus | BYTE! | BYTE2
2-BYTE
MESSAGE _’I
READ STATUS
[ 128 BYTES OF OATA |
g
TOAMDS ¥ synct | syncz | SELECT 0008500
}: 128-BYTE MESSAGE =],
READ DATA

4. Protocol. Communications are initiated by a command request from a development station. All messages consist of two sync bytes—a
header byte indicating the type of information to follow, plus the data. Transmissions of predefined lengths greatly reduce the network burden.

communication process with the disk.

The communications protocol has been greatly simpli-
fied because the types of messages sent are minimal,
allowing both ends of the communications link to be
precisely defined. Typically, the messages to be sent
back and forth over the communications link are:
® Commands sent by an AMDS to the NCP, invoking the
disk functions previously described and sent as a 18-
byte-long parameter control block describing type of
request and file name.

B Write data sent from an AMDS to a disk file in 128-
byte-long blocks.

®m Data read from the disk file to the AMDS in 128-byte
blocks.

m Status information sent from the NCP to the AMDS in
2-byte blocks indicating both hardware status and data
transfer status such as error conditions, end-of-file
conditions, file protection status and disk status.
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All communications are initiated by a command
request from an AMDS (Fig. 4). Such a request consists
of the two sync bytes, a header byte indicating that a
command follows, and the 18 command bytes. Both ends
of the link know which end will transmit and which will
receive. Transmissions then follow a predetermined
pattern until an exception condition (error, EOF, etc.)
occurs, at which time AMDS can send a command
requesting a status read, to close the transaction.

This is a very effective protocol because the limited
nature of the task keeps overhead to a minimum. The
ability to predefine the lengths of all types of transmis-
sions greatly reduces the network burden.

The high speed of the communications link allows
most requests from the AMDS to be handled quickly. This
means that the disk queue will rarely have many tasks to
act upon. In most cases, the user will be using data in his
own memory and will have no active requests. g
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HP 8640B w/Opt. 001, 002, 003 — 0.5 to 1024 MHz.

When HP introduced the 8640B, its product con-
cept brought together the superior characteristics
needed for high performance receiver testing:

e Spectral purity; <130 dB/Hz, 20 kHz offset

e Wide dynamic range; +19 to -145 dBm

e Phase lock stability/external count capability
Since then we’ve continued to add to the original
capabilities:

¢ Opt. 001 — Variable modulation

e Opt. 002— Extended frequency, 0.5 to 1024 MHz
e Opt. 003 —Reverse power protection to 30 watts
¢ Opt. 004 — Avionics version for NAV/COM tests
¢ 8640M — Ruggedized/military version

Now with the 8640B you get %2 digit phase-lock
resolution (500 Hz, 100 to 1000 MHz), improved
modulation and power settability. You can also use
the new Model 11710A Down Converter to ex-
tend output frequency down to 5 kHz and test
standard IF amplifiers at 262 kHz and 455 kHz.
8640B Signal Generator $6,750*, 11710A Down
Converter $930* *Domestic U.S. prices only.

So for your high performance receiver testing,
you'll still choose the performance leader in RF
signal generators. For more information, call your

nearby HP field sales office, or write. 04608C

HEWLETT @7 PACKARD

Sales and service from 172 offices in 85 countries.
1507 Page Mill Road. Palo Allo, Cahlornia 94304

For assistance call: Washington (301) 948-6370, Chicago (312) 677-0400. Atlanta (404) 434-4000, Los Angeles (213) 877-1282
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How bhit-slice
families compare:
Part 2, sizing up

the microcontrollers

by W. Thomas Adams and Scott M. Smith, *

Applied Research Laboratories, University of Texas, Austin, Texas

CARRY IN
DATA
IN -
1A DATA
A ADDER = ouT
: y REGISTER 5
v
STACK
SELECT
LINES i ] J
v
CARRY OUT

1. Simple microcontroller. Although Texas Instruments’ SN74S482
microcontroller element appears simple, it is very flexible. While other
sequencers have incrementers to select the next microinstruction,
the 745482 has a full adder, which permits relative addressing.
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(] When they need speed in a microprocessor design,
most engineers think first of a bit-slice approach. But
comparative data on the various bit-slice chip families
has been hard to come by.

This two-part article should help designers pick their
way among the maze of options available. Part 1, which
appeared in the last issue of Electronics, focused on the
processor elements of six bit-slice families. Part 2 will
cover the equally necessary microcontrollers, as well as
assorted special-purpose chips and programming aids.

The microcontroller sequences a bit-slice system’s
instructions. Models available today include Texas
Instruments Inc.’s SN74S482, Advanced Micro Devices
Inc.’s Am2909, Am2910, and Am2911, Motorola Inc.’s
very fast MC10801, Monolithic Memories Inc.’s 67110,
Intel Corp.’s 3001, Signetics Corp.’s 8X20, and Fair-
child Camera and Instrument Corp.’s 9408.

Alternative philosophies

Microcontroller designs may follow one or other of
two distinct philosophies. The first is one in which
several parts are cascaded to address a reasonably sized
control memory, the part being referred to as a micro-
program control element. The second is actually not a
bit-slice approach, but one in which a single package,
called the microprogram control unit, houses all the
circuitry required to address anywhere from 512 to 4,096
control memory words, depending on the device. In the
latter approach, the address space may be increased by
paging techniques, but not by cascading devices. (A
paged memory is one that is divided into blocks, which in
this case are equal to the length of microcontroller’s
address space. The current working block or page is
selected by a register set under program control, but not
by any of the internal next-address modes of the micro-
controller.) A table summarizing the characteristics of
the microcontrollers will appear in the next issue.

A simple but extremely flexible microprogram control
element is Texas Instruments’ SN74S482 (Fig. 1). Each
of the 74S482’s major components has separate control
lines, which the designer may encode to select the next
microinstruction. The provision of a full adder rather
than a simple incrementer allows relative addressing, a
feature unavailable in any other microcontroller. Unlike
the other microcontrollers, however, the 74S482 lacks
three-state outputs on its memory address port. Housed
in the 300-mil, 20-pin dual in-line package, the 745482
occupies relatively little circuit board area.

As indicated in Fig. 2, the Advanced Micro Devices’
Am2909 and Am2911 are identical except for the sepa-
rate register input and the OR inputs that the 2909
offers. Eliminating those features on the 2911 allows it
to be packaged in a 300-mil, 20-pin DIP instead of the
2909’s 600-mil, 28-pin DIP. Both microprogram control
elements, like TI’s 74S482, have no inputs for instruc-
tions, but rather have a series of control lines for the
various internal functions that the designer must encode
for the next instruction function.

AMD offers a microprogramming handbook that
provides considerable insight into the use of the 2909
and 2911 and some other related devices. However, to be
*Both authors are now at IBM Corp., Office Products Division, Austin, Texas
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described later is AMD’s new microprogram control unit,
the Am2910, which makes the 2909 and 2911 practically
obsolete for all applications except those requiring
control memories in excess of 4,096 words.

Fastest

Motorola’s MC10801 (Fig. 3) is unique among the
microcontrollers for a number of reasons. It is the only
emitter-coupled-logic sequencer available, so that in
terms of clock frequency alone it is the fastest device
available. But the 10801 also has architectural features
that further increase its throughput potential. A repeat
register allows single instructions or subroutines to be
executed a specified number of times without the usual
sequence of decrement loop count, test for zero, and
branch or increment on test result. Microinstructions are
saved, thus increasing throughput, and no register in the
processor array is needed for the loop count. The 10801
provides internal storage for status information, which
may be used to determine the outcome of conditional
instructions. The status bits are also available through
an output port for use elsewhere in a system.

An internal instruction register allows the operational
code of the next macroinstruction to be loaded during
execution of the current one. This register is loaded from
one of the two system 1/0 buses connected to the 10801;
these 170 buses may also be used to externally expand the
10801’s last-in, first-out subroutine-linkage stack. As
can be inferred, the 10801 is a complex, powerful device.

The many options available to the 10801’s user are
clearly explained in Motorola’s excellent data sheet on
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2. Two of a kind. The only difference between Advanced Micro
Devices' Am2909 and Am2911 microcontrolier elements is the elimi-
nation of separate register and OR inputs on the latter. Both have
control-line inputs in lieu of an instruction input.
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3. Fastest sequencer. Aside from the fact that it is the only all-emitter-coupled-logic microcontrolier, Motorola's MC10801 has features that
increase its speed potential. One example is the repeat register, which lets subroutines be reiterated without the normal looping sequence.
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4. Not a slice. Monolithic Memories’ 67110 is not cascadable —it is a microcontroller unit with an addressing capability of 5§12 words. While it
is based on a program counter, branching is to even-odd pairs in memory and requires care when microcode is being modified.

the device. Again, as with the 10800, direct mixing of
the 10801 and transistor-transistor-logic bit-slice parts is
not recommended. The 10801, being a good high-
performance part, is recommended for use in high-speed
minicomputer and signal-processor applications, though
a few controller applications may also require it.

Shown in Fig. 4 is Monolithic Memories’ 67110, a
microprogram control unit with an addressing capability
of 512 words. Its basic addressing scheme is based on a
program counter; however, the least significant bit is
handled such that a conditional branch to either location
of the next even-odd address pair may be executed
without the use of the microinstruction next-address
field, thus often freeing that field for other uses. When
this addressing scheme is employed, note that care must
be taken in writing and modifying microcode to ensure
that all even-odd branch pairs are in fact stored in
even-odd address pairs.

The 67110 offers an internal looping capability not
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found in most microcontrollers, which allows it to
execute a program loop a specified number of times
without the usual sequence of decrementing the counter,
checking for zero, and branching or incrementing on test
result. The single-level subroutine capability in the
67110 is rather limited, however. Internal storage for
various processor-element array flags is provided, as is
the ability to condition the next-address selection on the
stored or current value of any of those flags. Although
the number of control lines seems high, several are
required to select the flag bit used in carrying out
conditional operations.

Probably more than any other factor, the choice of
whether or not to use the 67110 depends upon whether
or not the designer likes the pairwise branching scheme.

Another microprogram control unit with a 512-word
address capability is the Intel 3001 (Fig. 5). Its address-
ing scheme, however, is unique. The 512-word address
space is defined as a 32-row-by-16-column matrix; a set
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5. Unique addressing. Intel's 3001 also has a 512-word addressing capability. Only seven instruction control lines are needed; a set of
branch instructions allows jumps from a given address to a fixed subset of the address space that is a function of that address.

of branch instructions allows jumps from any address to
a fixed subset of the address space that is a function of
the given address.

With this technique, only seven instruction-control
lines are required. No branch address input is needed
other than that needed to obtain macroinstruction start-
ing addresses. While this approach can reduce the width
of the control memory, it can also complicate the debug-
ging and modification of microcode.

Undoubtedly, the greatest weakness of the 3001 is its
lack of an internal subroutine capability, though the
device can be wired externally to provide for single-level
subroutines. Like the 67110, the 3001 provides storage
for several flags associated with the processor-element
array that can be used in conditional branching.

Simple but capable

The Signetics 8X02 (Fig. 6) is a microprogram control
unit with a 1,024-word address space. Though it appears
simple, it is a capable device. A program counter is used
for the basic addressing mode. Like most microcontrol-
lers that use a program counter, the 8X02 can branch to
an address specified on its branch-address input port.
However, it provides several instructions that minimize
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use of the branch-address input, thus freeing that micro-
instruction field for other purposes much of the time.

For instance, a skip command allows incrementing the
program counter by two rather than one on a true-test
input. Also, two other instructions allow program loops
to be executed, again without use of the branch-address
input—the address of the loop entry point is merely
placed on the last-in, first-out stack normally provided
for subroutine linkage. (Note that this looping capability
is not the same as that referred to in the table, since the
number of times the loop is executed must be counted
externally in the 8X02.) Housed in a 28-pin dual in-line
package, the 8X02 offers more performance per square
inch of circuit board area than most other microcontrol-
ler devices. It is an excellent choice for all but the
highest-performance applications.

Fairchild’s 9408 is a 10-bit-wide microprogram
control unit that is based on a program counter. Its block
diagram (Fig. 7) reveals several useful features. There
are four flip-flops for storing input test flags to be used
in conditional branches. (The only criticism of this
arrangement is that, though there is a separate strobe for
the register group, there is no provision for loading one
flag without disturbing the other three.) In addition to
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6. Capable. Signetics' 8X02 microcontroller unit has a 1,024-word
address space. Like others that use a program counter, the 8X02 has
a branch-address input; however, several commands, like skip and
looping commands, save on branch microinstructions.

the basic branch address input, the 9408 control unit has
an alternative source for the three least significant bits of
the branch address. This alternative source is used in an
eight-way branch instruction that can, for example,
decode macroinstruction op codes in just a single micro-
instruction.

The 9408’s control-memory address output may be
driven either by the program counter for nonpipelined
operation or by the program counter’s input multiplexer
for pipelined operation. Implemented with Fairchild’s
version of I2L, Isoplanar integrated injection logic, the
9408 is a slower device than the TTL microcontrollers.
Also, although its power dissipation is relatively low
compared to the TTL devices, it lacks the user-program-
mable speed/power dissipation feature of TI’s I2L proces-
sor element, the SBP0400.

Three in one

As can be seen by comparing it with the Am2911 (Fig.
2), AMD’s Am2910 (Fig. 8) essentially consists of three
cascaded 2911s and an instruction-decoding pro-
grammed logic array on one chip. The auxiliary register
in the 2910 is also a counter with a zero detector, and the
last-in, first-out stack is five words deep. In addition to
decoding instructions, the PLA provides three output
signals that can be used to enable any of three sources to
the 2910’s D inputs.

The register/counter in the 2910 may be used to store
a branch address that is to be used later in a double-
address jump or a subroutine call; as a counter, it is used
to count down the number of times a program loop has
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been executed and to cause a loop exit when the count
equals zero. The beginning address of a loop may be
pushed onto the LIFO stack as the loop is entered, thus
allowing the top-of-loop address to come from the stack
rather than from the direct data inputs.

The 2910 has a unique three-way branch instruction
that is useful at the end of loops. If the input test
condition is true, incrementing the program counter
causes an exit from the loop. But if the test condition is
false, the loop counter is decremented and the program
branches to the top of the loop until the counter is zero,
and then branches once more to the address specified on
the direct input lines.

The 4,096-word address space in the 2910 is more
than enough for the vast majority of applications. The
part offers most of the next-address selection modes
provided by the other devices and is housed in a single
40-pin DIP.

Two other sequencer-type devices— Fairchild’s 9406
program stack and AMD’s Am2930 program control
unit—might be used as microprogram controllers, but
are marketed primarily as macroinstruction sequencers.
Both parts are bit-slice designs, and perhaps their single
most significant difference from the microcontrollers is
the depth of their LIFO stacks— 16 or 17 levels compared
to the 4 or 5 levels of typical microcontrollers. The 2930
is the more capable of the two devices, since it has in
addition to an incrementer a full adder that permits a
number of relative-addressing options.

Special-purpose devices

Several manufacturers provide as part of their bit-slice
families special-purpose devices that perform some
unique function. Space does not allow us to cover all of
the special-function devices available, but here are a
couple of the more significant examples.

The addressing and controlling of system memory is
one function for which two special purpose-devices have
been built. They are Fairchild’s 9407 data-access regis-
ter and Motorola’s 10803 memory interface unit, both of
which may be used to remove the burden of interfacing
with system memory from the processor-element array,
thus increasing system throughput. Intel and AMD each
offer circuits for vectored priority-interrupt encoding,
which aids the microcontroller in interrupt handling.
Motorola’s MC10802 timing function device supplies
10800-based designs with a number of useful timing
features. Among other functions, the 10802 can be
programmed to generate from two to four clock phases,
any of which may be doubled in length to compensate for
a slow data path without slowing down the other phases.

Design support

One of the more important aspects of designing with
bit-slice microprocessors— particularly to new users—is
the design support provided by the manufacturer. Such
support consists of literature (including data sheets and
application notes), direct assistance from the manufac-
turers’ applications engineers, software (primarily
microassemblers), and hardware, including kits and
development systems. The quality and quantity of litera-
ture varies gretly among manufacturers. One reason for
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7. I2L controller. Fairchild's 9408 microcontroller has a 10-bit-wide address capability and features that include an 8-way branch instruction
and flip-flops for storing branch-test flags. Though slower than other controllers, the integrated-injection-logic device requires less power.

the popularity of AMD’s 2900 family has been the excel-
lent literature provided with it. The application notes
from AMD have had the most detailed design informa-
tion. Intel and Motorola also supply excellent applica-
tions literature.

The direct assistance provided by the various manu-
facturers is much harder to evaluate since the quality of
advice received is at least as much, if not more, a
function of the individual applications engineer than it is
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a function of the manufacturer he represents.

Software support for the bit-slice microprocessors
consists of operating systems for hardware-development
systems and cross-assemblers. Intel, AMD, and Raytheon
have offered cross-assemblers for quite a long time.
Those programs let the user define an assembler to fit his
own application.

Intel provides such a program in Fortran, and AMD
and Raytheon, as well as Intel, are supported by
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8. 4-K address space. Advanced Micro Devices' Am2910 essentially comprises three Am2911s and an instruction-decoding programmed
logic array. Control memories larger than the 2910's 4,096-bit address space will require cascadable sequencers like the 2909 or 2911.

programs over various commercial time-sharing net-
works.

The assembler can be a most cost-effective tool in the
development of bit-slice microprocessor designs since the
programmer can write, debug, and document his micro-
code in a much clearer form in the mnemonics of assem-
bly language than in 1s and Os of machine language. As
an alternative, he may define his own assembler on a
data-processing system.

Hardware support

Fairchild and AMD offer hardware support in the form
of kits with printed-circuit boards, on which the user can
build a demonstration bit-slice microprocessor system.
The kits, which sell for a few hundred dollars, aid those
with little microprogramming or bit-slice experience.

Intel, AMD, and Motorola, among others, offer some
form of hardware development system. The systems
basically allow the user to assemble microcode for a
bit-slice design in a resident MOS microprocessor and to
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load this code into random-access memory (called a
read-only memory simulator in this application), which
is connected to the system under development in place of
its own microcode memory. The hardware development
system allows modification of the microcode in RAM and
tracing of the execution of microcode and also supplies
traps for specified code sequences under microaddress or
external hardware control, among other functions. AMD’s
System 29 also provides a framework for housing the
hardware under development. It should be noted, howev-
er, that the microcode execution using these development
systems is in general at a speed below normal. Moreover,
these systems are not inexpensive, so the purchaser
should have enough development work to justify their
cost.

If a hardware development system is not available, the
designer must provide his own scheme for easily altering
the contents of the microcode memory during the debug
phase. A general-purpose logic analyzer can, of course,
be used to trace microcode execution. O
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Designer’s casebook

Tuning-meter muting improves
receiver’s squelch response

by Albert Helfrick
Aircraft Radio and Control Division, Cessna Aircraft Co., Boonton, N. J.

Although the CA3089 FM/IF system offers the advan-
tages of one-chip simplicity, good limiting capability,
high gain, and excellent linearity when used in wide-
band fm-broadcast receivers,' its audio-channel muting
performance, and thus its squelch response, suffer in
narrow-band applications, especially at low signal levels.
Utilizing the output voltage from the device’s tuning-
meter port to drive the audio-muting control circuit
through an operational amplifier greatly improves
squelching, particularly for signals whose amplitudes are
barely detectable.

The circuit configuration of a typical limiter-discrimi-
nator designed for a modulation deviation of £5 kilo-

hertz is shown in the figure. As in many discriminators,
a crystal serves for the high-Q tuned circuit and so
makes possible the high audio recovery required in a
narrow-band configuration.

The internal muting action of the CA3089, though
sufficient for wideband service, lacks the speed and
precision necessary for narrowband operation, because
the system’s effectiveness is a function of the character-
istics of the detector’s frequency-determining elements
connected to pins 8, 9, and 10, as well as the gain
distribution of the entire receiver. Narrowband receivers
usually make full use of the system’s available sensitivity
by having as much gain as possible before the detector so
that limiting occurs on noise, and the small-bandwidth
characteristics of the CA3089 circuit are similar. At low
signal levels, this limiting causes the squelch circuit to be
almost useless. In some of the recommended circuits for
frequency discriminators, the squelch circuit will not
operate at all.

Driving the mute-control amplifier from the tuning-
meter port (pin 13) instead ensures that the tuned circuit
and the chip’s gain distribution have no effect on squelch
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Silence. Circuit derives voitage for squelch-control amplifier from CA3089's tuning-meter port, whose output is linear over 5 to 10,000 uV. Op
amp provides gain for surefire operation. Configuration provides positive squelch response, even at low signal levels, by bypassing the
combined nonlinear response of tuned circuit and mute-drive circuit internal to the CA3089.
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operation. The meter-output voltage, taken from the
unit’s three intermediate-frequency amplifiers and their
level detectors, has a constant characteristic—that is, it
is independent of the tuned circuit used. In fact, the
response is virtually linear for input signals ranging from
5 to 10,000 microvolts.

The high input impedance of the low-noise CA3140
op-amp comparator will not load down pin 13, and its
gain enables the squelch circuit to operate in a surefire
manner. The CA3140 is used as a comparator with a
variable threshold set by the squelch potentiometer, as

shown. A voltage divider at its output ensures that no
more than about 5 volts can be applied to port 5—
anything higher would cause latchup in the CA3089,
which might cause excessive power dissipation.

The CA3140 can operate with a common-mode volt-
age equal to that of the negative supply, and it may
therefore be operated from the same power source as the
CA3089. O

References
1. J. Brian Dance, “‘One-chip for demodulator has improved response,” Electronics, Dec.
22,1977, p. 78.

Cascaded flip-flops set
periodic-sequence generator

by Carlos Correia and Cidalio Cruz
University of Coimbra, Portugal

This circuit, which generates a periodic sequence of
nonconsecutive binary numbers, will serve well as an
address generator in multiplexed data-communications
systems. Using several J-K flip-flops whose outputs drive
a priority encoder, the circuit produces a selectable,
monotonically increasing output code having zero dead

time (no lag) between numbers. Implementing this
circuit is far simpler than modifying a standard binary-
counter circuit, which is more useful in applications
where the numbers to be generated are consecutive.

As shown in (a), a double-pole, double-throw switch is
required for all but the last flip-flop desired, which
requires a single-pole, double-throw switch. In this case,
seven flip-flops are used —thus the numbers O through 7
can be generated.

When each flip-flop is active (Q disconnected from the
J port of its succeeding 7473 flip-flop and its clear port
connected to Eo of the 74148), the sequence generator
will advance in order from O through 7, as shown in (b).
At the end of the sequence, when all inputs to the 74148
are high, E,; moves high, clearing all flip-flops and
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l 7 B Y 2
: ? b S |b ---1
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Chosen order. Periodic-sequence generator (a) produces selegtable, monotonically increasing binary output code (b) having zero dead time.
Any number can be omitted from the sequence (c) by using double-pole, double-throw switches to disconnect Q output of the flip-flop
corresponding to that number from succeeding flip-flop and bringing its clear port to 5 V.
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initializing the sequence at its first number.

Note that any number can be omitted from the
sequence by connecting thé Q output of the flip-flop that
corresponds to that number to the J port of the next
flip-flop and then connecting its clear port to S volts. For
instance, the sequence 1, 2, 5, 6, seen in (c), is generated
by disabling flip-flops 3, 4, and 7.

A sequence having a maximum word length of 10 can
be generated if a 74147 is used in place of the 74148.
However, the E, signal js not available in the former

device, and therefore to derive that signal each input of a
10-lead NAND gate must be connected to all flip-flops,
with its output connected to the switches.

The maximum clock rate is determined by the propa-
gation delay times encountered by the signal that clears
the flip-flops. For the circuit shown, the delay time is
about 95 nanoseconds, which yields a maximum clock
rate of 1 megahertz. If Schottky flip-flops are used, the
delay is 44 ns, corresponding to a clock rate of approxi-
mately 2.2 MHz.

Bootstrapping a phototransistor
improves its pulse response

by Peter J. Kindimann
Engineering and Applied Science Dept. Yale University, New Haven, Conn.

Although the operating speed of a phototransistor
cannot be improved simply by connecting a second one in
the cascode configuration [Electronics, March 2, p. 132,

Compensation. Junction capacitance of Q,, which is not sufficiently
reduced despite cascode connection (Q,, Qz), is greatly lowered by
applying feedback to base. This allows a rapid discharge of Q.'s
base-to-emitter capacitance during signal conditions, which acts to
increase the phototrgnsistor's high-frequency response.
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and April 27, p. 154], its response may be improved by
employing a standard transistor in a bootstrap circuit in
order to reduce the effective value of the phototransis-
tor’s junction capacitance. By introducing bootstrap
feedback to the base of the input optodevice, the switch-
ing speed of a cascode-connected phototransistor can be
increased by as much as 10 times over that of a uncom-
pensated one.

Phototransistor Q, and Q-, a pnp transistor, form the
conventional cascode arrangement, as shown in the
figure. Generally, when an input signal is detected, the
photocurrent step produced begins to charge the capaci-
tance associated with Q,’s base-emitter and base-collec-
tor junctions. The voltage across the base-emitter junc-
tion has a magnitude comparable to that across Qi’s
base-emitter junction, and therefore a way must be
found to compensate for the two V. drops produced, in
order to ultimately reduce the effective junction capaci-
tance of the phototransistor.

In theory, the Vi drops may be cancelled by making
use of the pn drops across two forward-biased diodes of
comparable transconductance. Here, diode-connected
transistors Q;—Qs, which are part of the CA3046 transis-
tor array, are available for use. Using the CA3046
ensures that these transistors will be closely matched.

Feedback from Q.’s collector to Q,’s base through C,
constitutes the normal bootstrap path, supplying an in-
phase current to Q,’s base. This causes a rapid charge of
the junction capacitance, and therefore the input photo-
current sees a lower value of capacitance than actually
exists. Because Q; has a 8 of several hundred, its base-
emitter transconductance is less than that of the lower-g
devices, Qs and Qs, used in the feedback path. As a
result, the amount of feedback is well below unity loop
gain (undercompensated condition).

By using Q;, however, with feedback applied through
C,, an additional pn drop is gained and compensation
becomes almost perfect. For a given quiescent photocur-
rent, C, should be adjusted to a value just above that
which will cause oscillation in the circuit.

Fairchild’s FTP-120 (Q,) has a typical rise time and
fall time of 18 microseconds when used in the typical
emitter-follower configuration specified for a 100-ohm
load. With C;-path compensation, the switching time is
about 5 us. With C,-path compensation, the switching

time is about 2 to 3 us. O

Designer's casebook is a regular feature ir Electronics. We invite readers to submit original
and unpublished circuit ideas and solutions to design problems. Explain briefly but thoroughly
the circuit’s operating principle and purpose. We'll pay $50 for each item published.

105



AO STEREOSTAR®
Microscope. It has
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be made with pins which have become
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requirements.
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ery. Send for complete data and prices.
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Dual-port RAM hikes throughput
in input/output controller board

On-board random-access memory, accessible from system bus,
makes input/output controller subsystem look like
just another memory board to the host microprocessor

by Craig Kinnie and Michael Maerz, intel Corp., Santa Clara, Calif

(] Input/output controllers based on microprocessors
step up throughput in microcomputer systems by reliev-
ing the host processor of tedious, time-consuming control
tasks—and a new design concept that increases the
processing capability of this subsystem promises to hike
throughput even more. It will cut the host intervention
needed to transfer data and to run the controller.

In this configuration, all communications between the
host processor and the controller are handled through a
section of dual-port memory that resides in the controller
subsystem. This setup allows more efficient transfer of
large blocks of data from the 170 device to the system
without contention over access to the system bus. It also

simplifies interprocessor communications because the
subsystem controller appears to the host processor sim-
ply as an additional RAM board.

Although this concept allows the subsystem to remain
dedicated to its 1/0 control function and to assume a
subservient role to the host processor, it has more
processing power than previous generations of such
controllers. Hence it has been dubbed the intelligent-
slave concept by Intel, which applies it in the iISBC 544
intelligent communications controller.

The new subsystem architecture is divided into three
major sections: dedicated 1,0, dedicated computer, and
dual-port memory (Fig. 1). The dedicated input/output,
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2. Performance advantages. In adding a real-time task to an existing real-time system, the load on the system bus is significantly reduced
over the traditional multitasking approach (a) or the intelligent controller approach (b) by the inteliigent-slave controller approach (c).
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3. The 544. Based on the 8085A microprocessor with 4 kilobytes of PROM and 16 kilobytes of RAM, the subsystem is designed as a
communications controller with four synchronous/asynchronous buffered serial I/0 channels, and a 10-bit parallel |/0 interface.
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The concept of a dual-port read-write memory used in the
iSBC-544 communications board is also employed in
another new Intel product: its latest single-board comput-
er, the iSBC-80/30. A dual port makes the 80/30's
random-access memory directly accessible by the on-
board 8085A central processing unit via internal busing
without tying up the external system bus, the Muitibus. At
the same time, it also makes the RAM directly accessibie
by any other boards, like direct-memory-access control-
lers or other one-board computers that may be tied to the
Multibus.

Moreover, the 80/30 adds its dual-port bus to the
earlier iISBC computers’ pair of buses: an internal bus,
which hooks the CPU to peripheral chips and read-only-
memory program storage and the system bus, over which
the CPU and other boards communicated with RAM. Eight
bits wide, the new bus is connected to a pair of buffer
registers that coordinate, thus making the RAM accessible
either by the internal bus or the system bus.

The objective is throughput: the CPU has priority in
access to the on-board RAM. But since the access is not
over the Multibus system bus, which might be tied up,
there is no waiting. From the viewpoint of other system
boards, the system bus is accessible a greater percentage
of the time.

Dual-port RAM also shows up in new single-board computer

With the incorporation ot 16 kilobytes of memory on the
80730, Intel had littie choice but to move to the dual-port,
triple-bus architecture. The reason is that few system
designs require more than 16 kilobytes, so in many appli-
cations all boards will be demanding access to the
80/30’s memory over the Multibus. The CPU had better
have priority to its RAM, through its own private line, lest
the queue for the system bus bog down throughput.

The 80/30 also packs lots of extras, in addition to the
total 16,384 bytes of read/write memory buiit with 2116
16-K dynamic RAMs. A pair of ROM sockets provide
4,096 bytes of program storage if fitted with 16-K erasable
programmable read-only memories like the 2716. When
pin-compatible 32-K erasable PROMs are available,
program storage can be extended to 8 kilobytes.

Also on board is a socket for Intel's universal peripheral
interface chip, the 8041 (or 8741 erasable-PROM
version), which can function as a slave processor to drive
peripheral devices. An 8251A universal synchro-
nous/asynchronous receiver/transmitter is included for
serial communications, and the 80/30 also boasts three
16-bit programmable timers. The 24 programmable
input/output lines are brought out to sockets that accept
quad line-drivers or -terminators for interfacing.

Ray Capece

consisting of the necessary peripheral chips, timers,
buffers, and interface integrated circuits, tailors the
controller to the application’s 170 requirements.

The dedicated computer consists of a general-purpose
microprocessor, electrically programmable read-only
memory, dedicated RAM, timers, interrupt logic, and the
decode and chip-select logic. The size and speed of the
central-processing unit can be tailored to match the
requirements of the dedicated 1/0 section.

The dual-port memory is the heart of the architecture
and sets it apart from traditional approaches to intelli-
gent controllers and multiprocessing. Passing all
commands and data between the system and the control-
ler’s processor through this memory offers a number of
significant advantages.

First, the dedicated computer’s performance can be
optimized for its applications. Its software always oper-
ates at full speed, since all required memory and 1/0
resources are immediately accessible on the board, with-
out indeterminate delays caused by other system activity
on the bus. This accessibility is especially important in
real-time systems, since it allows the controller’s
performance to remain constant even though system bus
activity may change.

Secondly, the architecture presents a consistent and
convenient interface between the host cpu and all the
controllers in the system, regardless of function. Because
the controllers’ dual-port RAM looks to the host cpu like
just another location in system memory, the hardware
and software problems associated with connecting multi-
ple processors together are reduced to interfacing a
number of identical intelligent memory locations.

Also, the architecture offers a degree of protection for
the data in memory. The subsystem computer and soft-
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ware can only alter that portion of system memory that
resides in its own dual-port memory section. In contrast,
traditional intelligent controllers have access to the
entire system RAM and, should a malfunction occur, can
destroy all of that memory.

System performance advantages

Because all processing assigned to the new controller’s
CPU takes place off the system bus, its architecture offers
important performance advantages to the system. These
advantages come from the appearance of the processed
data blocks in system memory without consuming any
system resources or bus time.

The advantages of this approach are best demon-
strated by comparing it to alternative means of adding a
real-time task to an existing real-time system. In this
case, the new task requires additional cpu, memory, and
170 resources.

The traditional multiprocessor approach of Fig. 2a
expands CPU resources in one of two ways: software
utilization of reserve capacity in the existing processor,
or adding another processor. In either case, memory and
170 increments generally will be required.

The primary disadvantages of this approach are the
increased complexity of the system software and the
increased load on the system bus. Both will slow the
existing real-time system unless it has been designed
with adequate reserve. The system bus must also provide
sufficient capacity for the incremental memory-execu-
tion and data-transfer operations. This additional bus
load will also require that the primary real-time task can
tolerate CPU delays due to bus contention.

The intelligent-controller approach of Fig. 2b has
gained widespread use since the advent of the micropro-
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4. Memory mapping. The variable system memory addresses are
always mapped into the on-board address of 8000HEX, providing
software independence for the subsystem and the host.

cessor. This approach combines the CPU and 170 incre-
ments onto a single module that usually includes direct-
memory-access transfer logic. In some cases the execu-
tion memory for the CPU is included.

This approach lessens the bus-loading problem since
the 170 data transfers and some memory-execution cycles
take place off the system bus. However, both CPUs’
programs will have to tolerate delays caused by
increased bus contention. Increased software sophistica-
tion is the primary disadvantage of this approach, much
as with the multiprocessing approach of Fig. 2a.

The intelligent-slave approach of Fig. 2c can be
viewed as a logical extension to the intelligent-controller
approach. Combining the cpu, 170, and memory incre-
ments creates a single module that has a minimal impact
on the existing system software and bus loading. What'’s
more, the subsystem can operate at full capacity without
regard to other system activity. It can be programmed
outside the primary system and then added with minimal
impact on the system software or performance.

A limitation of the approach is the inability of the
subsystem to transfer data into portions of the system
memory space that reside off its board. This problem is
minimized by the ability of the controller’s RAM to serve
as a substantial portion of the entire memory space
addressable by the system. In this light, the on-board
processor can be viewed as having a DMA capability
limited to a portion of the system’s address space.

In a system with more than one of the new controllers,
the system cPU handles any data that must be trans-
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TABLE: EIA RS-232-C SIGNALS PROVIDED AND SUPPORTED

Carrier detect Receive clock

Clear to send Receive data
Data set ready Ring indicator
Data terminal ready Transmit clock

Request to send Transmit data

ferred from one to another. Applications involving the
transfer of large blocks of data would be best served by a
central block-transfer device elsewhere on the bus.

The advantages offered by the new approach in this
example of adding onto an existing system are just as
applicable to a ground-up design. This modular
approach to configuring real-time multiprocessing
systems simplifies hardware and software design, as well
as system integration.

While the primary design objective of the new archi-
tecture is operation in a multiprocessing system, it can
provide significant utility as stand-alone processors.
Thus these controllers incorporate a second mode of
operation called the limited bus-master mode.

In this mode of operation the new controller can be
used like a single-board computer as long as it is the
system’s only master of the bus. It can be connected to
standard memory or 170 expansion boards to enhance its
capability. It can even be used to drive other such
controllers as long as they are used in the subsystem
mode. This dual operational mode will allow the new
controllers to serve a broad range of applications.

Communications first

Communications applications present complex pro-
cessing requirements and an inherent real-time nature,
so it is logical that a communications processor be the
first of these new controllers to be marketed. The iSBC
544 intelligent communications controller can serve as a
flexible front end to an iSBC system or as a cost-
effective stand-alone processor configured as a terminal
cluster or line concentrator. Its design (Fig. 3) incorpo-
rates an 8085A cPu, 16 kilobytes of dual-ported dynamic
RAM, 4 kilobytes of PROM, programmable interrupt
control, three interval timers, four programmable baud-
rate generators, four synchronous/asynchronous buf-
fered serial 170 channels, and a 10-bit parallel interface
compatible with a Bell 801 automatic calling unit.

The dual-port memory block basically consists of the
16-kilobyte bank of random-access memory, which is
accessible from either the system bus or the on-board
processor through the dual-port controller. This memory
block provides the primary means of communication
between the system and the on-board 8085A. The port to
the memory, which looks to the system bus like any other
RAM card belonging to the system, features full 20-bit
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addressing and a typical access time of 600 nanoseconds.

The interface’s address-decode logic allows switching
of the base address of the iISBC 544 to any 4-kilobyte
boundary in the host system’s address space. In addition,
the user may reserve 8, 12, or 16 kilobits of the 544’s
memory for use by the on-board processor only. This
reserved memory is not accessible from the system bus
and does not occupy any system address space. The only
restriction is that all of the unreserved memory reside in
the same 64-k address page of the system memory.

This memory division can be a significant advantage
in large 8-bit microcomputer systems. Only that portion
of the controllers’ memory needed to pass data between
Ccpus must be made accessible to the system. The
remaining buffer and execution memory does not
consume any system address space.

The net result is an increase in the system’s overall
memory capacity. For example, a microcomputer system
that would usually be limited to 64 kilobytes of memory
has a total memory capacity of over 190 kilobytes when
driving seven 544s.

Address maps and interrupts

To the on-board processor, the base address of its
memory is fixed at 8000HEX. Furthermore, all on-board
addresses are fixed, so that multiple 544s operating on
the same system bus can be running identical programs
regardless of their base address on that bus. This capa-
bility necessitated the address-mapping logic to trans-
form addresses from the system bus into the equivalent
in the on-board address space starting at location
8000HEX (Fig. 4).

The address-mapping logic also implements the flag-
interrupt feature. 1t provides an interrupt to the on-
board processor whenever a byte is written into the 544’s
base address from the system bus, and a read from the
on-board processor to the base address clears the inter-
rupt. Since each 544 in a system has a different base
address in that system’s RAM, it also has a unique
interrupt. This flag-interrupt capability is a key element
in establishing a protocol for communications between
the host CPU and the subsystems’ processors.

The dual-port control logic is responsible for resolving
contention over access to the memory and is designed to
optimize the performance of the subsystem cpu. Unless
the system bus has initiated a memory cycle before the
on-board processor requests memory, that CPU runs at
full speed. The maximum delay that can be encountered
is one memory cycle. The arbitration logic actually
reserves the memory for the on-board processor before it
generates the necessary commands. This advance reserv-
ing guarantees that the on-board cpu will suffer mini-
mum intervention from system bus accesses.

When the iSBC 544 is used in the stand-alone limited
bus-master mode, the dual-port logic is disabled and the
bus interface buffers are turned around to drive onto the
bus. This reversal allows the on-board central-processing
unit access to the memory of other subsystems or 170
expansion boards on the system bus.

The dedicated computer is built with an 8085A cpu
operating at 2.76 megahertz, between 2 and 4 kilobytes
of PROM and ROMs or 8 kilobytes of ROM using 2332
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5. Communications applications. Two typical applications of the
new iSBC 544 would be as a front-end communications processor to
a microcomputer system and as a remote concentrator to a series of
point-to-point or multidrop connected terminals.

mask-programmable parts, 256 bytes of static RAM, two
16-bit and one 14-bit interval timers, and a 8259
programmable interrupt controller for individual receive
or transmit interrupt inputs for each serial port.

Special command-decode logic was added to the cpPu
to allow it to operate at maximum speed independent of
other system activity. There are 21 sources of interrupt
on the 544, including the separate transmit and receive
interrupts for each port and separate timer interrupts. In
addition to receiving an interrupt from the system, the
544 can also send an interrupt to the system bus via the
8085A’s serial-output data line.

Since this controller is intended for communications
applications, latched interrupts are provided directly to
the cpu for loss of carrier and ring indicator for all four
1,0 ports. The ring-indicator and carrier-detect lines can
also be monitored through the parallel port.

Dedicated I/0

The dedicated-170 section of the 544 provides a high
degree of flexibility and programmability. This results
primarily from the inclusion of four 8251A universal
synchronous/asynchronous receiver/transmitters. These
devices are programmable for synchronous or asynchro-
nous mode, character size, parity bits, stop bits, and
baud rates. Data, clocks, and control lines are buffered
with RS-232-C-compatible drivers and receivers to four
26-pin card-edge connectors. Each port is configured as
a data-terminal interface, but may be converted to a
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6. From slave to master. In its stand-alone mode, the 544 can operate as a bus master and be configured as an intelligent terminal controller
connecting dumb terminals to a data link (a) or as a peripheral controller connecting RS-232-C--compatible units to the terminal (b).

data-set interface by changing a single jumper-plug
assembly. The ports support most RS-232-C signals
(those that are listed in the table).

A programmable baud-rate generator is also provided
for each port. The range of baud rates available is 75 to
56 kilobits per second. The generators are implemented
with 8253 programmable interval timers, which receive a
jumper-selectable input frequency of 1.84 or 1.23 MHz.
In addition, one of the cPU’s interval timers can be
converted to baud-rate operation and jumpered to any
port to provide it with split-speed operation.

The 544 also provides a parallel port with four
RS-232-C buffered input lines and six RS-232-C
buffered output lines. This port is configured to interface
to most automatic calling units but may be used as a
general-purpose 170 port. It is implemented with an 8155
programmable peripheral interface that also provides the
256 bytes of static RAM and the 14-bit timer.

Applications

A likely common use of the 544 as a subsystem is as a
front-end processor or terminal multiplexer (Fig. 5) in
an iSBC system. The 544 performs all communications-
related functions such as format control, code conver-
sion, data-link control, error checking, data compression,
and protocol management. It can handle multiple proto-
cols, line speeds, and data formats.

All the system processor sees are the processed data
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blocks that appear in system memory. An automatic
dialer could be added to provide a dial-up connection to
a host processor or network.

Also shown in Fig. 5 is another 544 used in its limited
bus-master mode as a remote concentrator and terminal
controller. The line and memory capacity of the remote
concentrator can be increased by the addition of stan-
dard iSBC memory and 170 expansion boards.

The intelligent-terminal controller shown in Fig. 6a is
a prime example of a 544 used in the sta