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PACKAGING/SWITCHES/READERS

1441 East Chestnut Avenue, Santa Ana, California 92701 Phone 714/835-6000
Also stocked and serviced in North America by G. S. Marshall, R-A-E, Zentronics.
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Introducing Model 9300
Quality that’s Quick & Quiet

Model 9300 Vacuum Column digital tape transport has
characteristics common to all Kennedy recorders — and
a few new ones. It's quick (125ips); quiet (noise level of
less than 70db), and it has the built-in quality of all
Kennedy products.

Utilizing side-by-side vacuum columns and a capacitive
tape-location detector for improved tape life; air bearings
and Tribaloy coated read-after-write heads to reduce
tape wear and improve data integrity, Model 9300 is ideal
for minicomputer and data collection applications
requiring complete reliability at high tape speeds.

Model 9300 comes complete with all the operational
features of the 9000 Series. Performance is guaranteed
by crystal controlled timing, read threshold scanning, our

read-after-write shortened skew gate and other exclusive
Kennedy features. Operation is simplified by such
operator-oriented features as a front-accessible test
panel, quick-release hubs and simplified tape loading.

Model 9300 has a standard tape speed of 125ips, with
data densities of 200/556cpi or 556/800 on the 7-track
unit and 800cpi, 1600cpi or 800/1600cpi on the 9-track
transport. The format is NRZI/PE.

Model 9300 is not only quick and quiet — it's very
competitive. That's quite a lot, considering the
Kennedy quality.

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 91001

(213) 798-0953

KENNEDY - QUALITY - COUNT ON IT
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ANOTHER PAGE FROM TALLY’S RELIABILITY STORY

Consistent print quality line after line.

Steadfast reliability. A 200 line
ﬁer minute printer you can drive as

ard as you want without fear of

failure. A line printer that assures
you consistent, unwavering print
quality and line registration.

Reliability made possible by
the unique Tally comb matrix
print technology. A technique that
eliminates wear and tear while de-
livering “locked-in” precise print
registration. You get straight lines all
the time. You get clean and consistent
print quality all the time. And with no
preventative maintenance except for
routine cleaning.

The Tally technique minimizes mov-
ing parts. The one-piece Tally print
comb prints one horizontal dot row

at a time. The paper advance as-
sembly progressively steps the
paper vertically one dot row to
complete the matrix character. It's
simple. It's reliable.

Join Tally’'s growing list of
customers. Write for our brochure.
Tally Corporation, 8301 S. 180th

St., Kent, Washington 98031.

Phone (206) 251-5643.
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ISA INTERNATIONAL CONFERENCE AND EXHIBIT

Highlights of this year’s Instrument Society of America Conference are tech-
nical paper sessions, workshops, clinics, and panel discussions examining
“Productivity Through Instrumentation and Control”

MAGNETIC BUBBLE SYSTEMS APPROACH PRACTICAL USE
by J. Egil Juliussen

Magnetic bubble memories possess many characteristics which suit them
to applications that range from microcomputer mass memories to electronic
discs for mainframe computers

SOFTWARE SUPPORT FOR MICROPROCESSORS POSES
NEW DESIGN CHOICES

by Eli S. Nauful

There are numerous alternative methods available for use in generating
microprocessor software, but careful thought and planning permit the
design engineer to select the most advantageous for his problem

CLEARING UP THE CONFUSION: VIRTUAL VS MAPPED MEMORY
by Daniel J. Tanner

Although confusion reigns regarding virtual and mapped memories, prob-
lems of what each does and does not provide can be cleared up by study
of how they are implemented

A METHOD OF HIGH DENSITY RECORDING
ON FLEXIBLE MAGNETIC DISCS

by Robert C. Franchini and Donald L. Wartner

Since flexible discs now operate at high densities, the best way to in-
crease the amount of data recorded is with a better encoding scheme
which offers the greatest system margin and data handling reliability

NEW ERROR-CORRECTING TECHNIQUE FOR SOLID-STATE
MEMORIES SAVES HARDWARE

by Gary R. Basham

Implemented with less hardware and less impact on throughput, an im-
proved code uses a new technique of check-bit generation, while retain-
ing the same error correction and detection capabilities of other codes

PORTABLE CRT PANEL PERFORMS ONLINE DEBUGGING AND
EDITING OF PROGRAMMABLE CONTROLLERS

Control engineers can develop and program multiple-element circuits directly
from their relay ladder diagrams on this universal programming panel,
without disturbing operation of the associated programmable controller
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Printer

Prints 3 lines per

second, 11 character

locations per

column with a

capacity up to 16 columns.

Print mechanism is small (5% " x 10" x 8").

Options available: Serial or parallel BDC interface
Power supply Attractive case

With the addition of calculator logic, it becomes
our “Intelligent Printer”.

Write for catalog of
Addmaster computer peripherals.

ADDMASTER

CORPORATION

416 Junipero Serra Drive e San Gabriel, California 91776
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How to avoid

theinterfacing nightmare.

If you've got a computer,
the easiest way to avoid the kind
of nightmare interfacing can
become with anybody’s machine is
to simply come to us— the world’s
largest supplier of interface
modules.

Besides being number one in
sheer volume, we’re also number
one in technology. With a new line
of microcomputer products for the
LSI-11: A DMA module, an expan-
sion backplane that doubles card
capacity, and a foundation module
for custom interfacing. Plus a new

line of high density wire wrap
cards for our larger machines. All
part of our substantial library of
off-the-shelf solid state modules
and compatible hardware fea-
turing the best cost-performance
ratio in the business.

The Logic Products Group can
also help you establish new
designs, give all kinds of applica-
tions assistance, even develop
custom designs from scratch.

Why not send for our new Logic
Handbook describing all our prod-
ucts. It'll give you a pretty good

dilg ]!
OR3P ™

idea of how we can take on the
interfacing nightmare.

And turn it into one sweet
dream.

For your free Logic Handbook,
cali 800-225-9480 (Mass. 617-481-
7400 ext. 6608). Or write: Compo-
nents Group, Digital Equipment
Corp., One Iron Way, Marlborough,
Ma 01752. Canada: Digital
Equipment of Canada,
Ltd. Europe: 81
Route de I’Aire,
1211 Geneva 26,
Tel. 4270 50.
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CONFERENCES

OCT 19-21—IEEE Semiconductor Test Equip-
ment Sym, Cherry Hill Inn, Cherry Hill, NJ.
INFORMATION: Annual Test Symposium
Committee, |EEE Philadelphia Section, U of
Pennsylvania, Moore School of EE, Phila-
delphia, PA 19174

OCT 20-21—9th Annual Connector Sym,
Hyatt House, Cherry Hill, NJ. INFORMA-
TION: Electronic Connector Study Group,
Inc, PO Box 1428, Camden, NJ 08101. Tel:
(609) 424-4014

OCT 21-22—IEEE Canadian Conf on Com-
munications and Power, Montreal, Canada.
INFORMATION: Jean Jacques Archambault,
Chm, IEEE Conf, CP/PO 958, Succ “A
Montreal, Quebec H3C 2W3 Canada

OCT 24-27—Info/Expo ‘76, Internat’l Data
Processing Conf and Business Exposition, Las
Vegas Hilton, Las Vegas, Nev. INFORMA-
TION: Data Processing Management Assoc,
505 Busse Highway, Park Ridge, IL 60068.
Tel: (312) 825-8124

OCT 25-27—17th Annual Sym on Founda-
tions of Computer Science, Houston, Tex.
INFORMATION: Prof Michael J. Fischer,
Program Chm, Dept of Computer Science,
FR-35, U of Washington, Seattle, WA 98195

OCT 26, OCT 28, NOV 18, and JAN 18—
1976/77 Invitational Computer Conferences,
Chicago, ll; Minneapolis, Minn; Dallas, Tex;
and Orange County, Calif. INFORMATION:
B. J. Johnson G Associates, 2503 Eastbluff
Dr, Suite 204, Newport Beach, CA 92660.
Tel: (714) 644-6037

NOV 1-3—Cybernetics and Society Inter-
nat’l Conf, Mayflower Hotel, Washington,
DC. INFORMATION: W. H. vonAlven, FCC,
1919 M St, NW, Washington, DC 20554

NOV 8-9—ISA Instrument Show, Toronto,
Canada. INFORMATION: R. G. Wirth, Show
Chm, c/o FluiDynamic Devices Ltd, 3216
Lenworth Dr, Mississauga, Ontario L4X 2GI1
Canada

NOV 8-11—Third Internat’l Joint Conf on
Pattern Recognition, Hotel Del Coronado,
Coronado, Calif. INFORMATION: A. Rosen-
feld, U of Maryland, Computer Science
Center, College Park, MD 20742

NOV 8-11—Mini and Microcomputers, Hotel
Toronto, Toronto, Canada. INFORMATION:
Mini and Microcomputers—Hamza, PO Box
3243, Station B, Calgary, Alberta T2M 4L8
Canada

NOV 8-12—Computer Performance Evalua-
tion Users Group, San Diego, Calif. INFOR-
MATION: Dick Dunlavey, A265 Technology
Bldg, National Bureau of Stds, Washington,
DC 20234. Tel: (301) 921-3485

NOV 8-12—Exhibition of U.S. Computers
and Peripheral Equipment, US. Trade Center,
Sydney, Australia. INFORMATION: Irwin D.
Nathanson, Office of International Market-
ing, DIB-233, U.S. Dept of Commerce, Wash-
ington, DC 20230. Tel: (202) 377-4957

NOV 9-11—Government Microcircuit Appli-
cations Conf, Lake Buena Vista, Fla. IN-
FORMATION: Konrad H. Fischer, Conf Chm,
US. Army Electronics Command, Attn:
AMSEL-TL-IC, Fort Monmouth, NJ 07703

NOV 10-12—Automatic Testing Conf, Fort
Worth, Tex. INFORMATION: G. C. Sumner,
Sym Gen’l Chm, General Dynamics, PO Box
748, Mail Zone 2420, Fort Worth, TX 76101.
Tel: (817) 732-4811, X4258/4259

NOV 15-18—CAD/CAM IV (Fourth Com-
puter-Aided Design and Computer-Aided
Manufacturing Conf and Exposition), Dallas
Hilton Hotel, Dallas, Tex. INFORMATION:
CAD/CAM 1V, Society of Manufacturing
Engineers, 20501 Ford Rd, PO Box 930, Dear-
born, M| 48128

NOV 17—Trends and Applications: Com-
puter Networks, Gaithersburg, Md. INFOR-
MATION: Marshall Abrams, B212 Technol-
ogy Bldg, National Bureau of Stds, Wash-
ington, DC 20234. Tel: (301) 921-2601

NOV 23-25—COMPEC’76 (Computer Periph-
eral, Small Computer, and Systems Exhibi-
tion), Wembley Conf Centre, Wembley, Mid-
dlesex, England. INFORMATION: Trident
Conferences and Exhibitions Ltd, Abbey
Mead House, 23a Plymouth Rd, Tavistock,
Devon PL19 8AU England

NOV 23-27—Conf-Exhibition of Automation
and Instrumentation, Milan, Italy. INFOR-
MATION: Federation of Scientific and Tech-
nical Associations, Piazzale Rodolfo Morandi,
2 (Piazza Cavour)-20121 Milano, Italy

NOV 25-DEC 1—electronica 76 (7th Inter-
nat’l Trade Fair for Components and Pro-
duction Facilities), Munich Fairgrounds, Mu-
nich, Germany. INFORMATION: Minchener
Messe- u. Ausstellungsgesellschaft  mbH,
Munchen 12, Postfach 12 10 09, Messegel-
dnde, Germany

NOV 29-DEC 1—Nat’l Telecommunications
Conf, Fairmont Hotel, Dallas, Tex. INFOR-
MATION: J. H. Tilley, Gen Chm, Collins
Radio Group, 1200 N Alma Rd, Richardson,
TX 75080

DEC 6-8—Winter Simulation Conf, Nat'l
Bureau of Stds, Gaithersburg, Md. INFOR-
MATION: Dr Harold J. Highland, Chm,
Data Processing Dept, State U Technical
College, Farmingdale, NY 11735. Tel: (516)
420-2190

DEC 6-8—IEEE International Electron De-
vices Meeting, Washington Hilton Hotel,
Washington, DC. INFORMATION: C. Neil
Berglund, Bell-Northern Research, POB 3511,
Station C, Ottawa, Ontario K1Y 4H7 Canada

SEMINARS

OCT 29-30—Microprocessors, U of Nebraska,
Lincoln. INFORMATION: Jim Hanna, Ne-
braska Public Power, PO Box 499, Columbus,
NE 68601. Tel: (402) 564-8561

NOV 3-5—Workshop on Distributed Fault-
Tolerant Computer Systems, San Juan, PR.
INFORMATION: Jack Goldberg, SRI, Menlo
Park, CA 94025. Tel: (415) 326-6200, X2784

NOV 4-6—Workshop on Operating and
Database Management Systems, Northwest-
ern U, Evanston, Ill. INFORMATION: Prof
E. J. McCauley Ill, Program Chm, Center
for Advanced Computation, U of lllinois,
Urbang, IL 61801. Tel: (217) 333-4910

NOV 8-11—Internat’l Purdue Workshop on
Industrial Computer Systems, Purdue U,
West Lafayette, Ind. INFORMATION: Dr
T. J. Williams, 102 Michael Golden, Purdue
U, West Lafayette, IN 47907. Tel: (317)
494-8425

SHORT COURSES

OCT 26-28, NOV 2-4, NOV 9-11, and NOV
16-18—Designing with Microprocessors, Al-
exandria, Va; Philadelphia, Pa; Indianapolis,
Ind; and Denver, Colo. INFORMATION:
Edwin Lee, Pro-Log Corp, 2411 Garden Rd,
Monterey, CA 93940

OCT 30—Microprocessors, NOV 12-13—
Microcomputers and Minicomputers, Santa
Monica, Calif. INFORMATION: Educational
Registrar, |EEE, 445 Hoes Lane, Piscataway,
NJ 08854

NOV 3-5—Minicomputer Systems; NOV 15-
17 and DEC 15-17—Applied Data Com-
munications Design, Washington, DC; Wash-
ington, DC, and Chicago, Ill. INFORMA-
TION: The Institute for Professional Edu-
cation, Suite 601, 1901 N Fort Myer Dr,
Arlington, VA 22209. Tel: (703) 527-8700
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More than 4300 of our Cartridge Tape Drives
are in use today. Each and every one,
an Intelligent Choice.

Mohawk Data Sciences is a pio-
neer in cartidge tape drives. Since
our introduction of this ultra-com-
pact, amazingly capable piece of
equipment, MDS has sold more car-
tidge tape drives to OEM's than any-
one else in the business. Quality and
value are the maijor reasons why.
Were firstin sales—and we'll stay that
way—because decision-makers
everywhere consider MDS the intel-
ligent choice.

Versatility. You've got it with the
MDS 2021/2022 Cartridge Tape
Drives. Use them for low-cost inter-
mediate storage for mini-compu-
ters. Use them as peripherals for

remote data collection, communi-
cations terminals, and POS systems.
Whatever the usage, count on MDS’
engineering excellence and prod-
uct leadership to back up every
job completely.

We've packed in the features.
30-ips read or write, 90-ips search
and rewind, read-after-write check,
8001600 bpi, and phase or bi-
phase encoding on 4, 2 or 4 tracks
(total capacity of up to 23 million
bits). Plus—afixed position, dual-gap
read-after-write head, interchange-
able circuit cards, and a long-life
motor that won't let you down.

4300 MDS units are out there

now doing the job. A proven record.
What better reason to follow the
leader! What better reason to make
your intelligent choice MDS. For
additional details, call or write your
nearest MDS, OEM Sales Office.
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Data Sciences
The Intelligent Choice.

Los Angeles
901E. Cerritos Av

Boston Herkimer

460 Totten Pond Rd. Palisade St.

Waltham, Ma. 02154 Herkimer, N.Y. 13350 Anaheim, Ca. 92805

(714) 772-0803

(617) 890-5870 (315) 867-6472
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n-circuit emulatiqn
product can dowhile

The dream of design engineers is to
develop, debug, and integrate hardware and
software in their actual product environ-
ment —from day one. Thereby dramatically
shortening the development time —and
development cost —of their microcomputer-
based products.

The Intellec® microcomputer develop-
ment system makes the dream a reality.
Because the Intellec system has everything
you need to design microprocessor based
products using Intel® 8080, Series 3000
and future Intel microprocessors.

You reverse the traditional product
development flow which postpones hard-
ware/software integration until late in the
development cycle. Move from concept
through design, system integration and
debugging to production in a fraction of
the time normally required.

With ICE-80 and ICE-30 Intellec’s in-
circuit emulation modules, you exercise
your complete hardware/software proto-
type under control of high level diagnostic
software. ICE-80 plugs into the 8080 socket
in your prototype system and runs it in
real time. Under Intellec system control,
you single—step your system program, using
Intellecs memory and I/O as though they
were part of the prototype system. Power-
ful debug functions are extended into your
system and you can examine or modify
your system memory or Intellec memory
using symbolic references instead of
machine addresses.

COMPUTER DESIGN/OCTOBER 1976



lets you see what your
its still on the bench.

p

The Intellec system includes its own
8080 processor, memory, and a full range
of peripherals designed to ease your de-
vefz)pment task. These include diskette
operating system, CRT/keyboard, line
printer, universal PROM programmer,
high speed papertape reader, the in-circuit
emulation modules, (ICE-80 and ICE-30)
and interfaces for teletypewriter and high
speed tape punch.

Under Intellec software you assemble,
edit, execute and debug programs quickly.
The diskette-based operating system, ISIS,
performs all your program and file manage-
ment tasks automatically. A wide range of
system commands gives you complete con-
trol of your prototype, including the ability
to set multiple hardware and software break
point conditions.

The Intellec system provides the con-
venience of a complete in-house develop-
ment system, backed with the quality sup-
port, service, training, and documentation
you expect from the company that is the
leader in microprocessor systems develop-
ment. And the Intellec system is available
for immediate delivery.

If you've always wanted to see how your
product works while it’s still on the bench,
experience an Intellec system for yourself.
For a demonstration or for technical in-
formation use the reader service card or

write: Intel Corporation, 3065 Bowers
Avenue, Santa Clara, California 95051.

® ®

Microcomputers! First from the beginning.

Circle No. 7 for technical information.

Circle No. 82 for a demonstration
and technical information.



COVIMUNICATION CHANNEL

by John E. Buckley
Telecommunications Management Corp
Cornwells Heights, Pa.

Computer Communications Inquiry

In addition to the more mundane activities, Bicentennial
Year 1976 will be noted for significant communications de-
velopments which will directly shape the future of tele-
communications information systems. For instance, Con-
gressional legislation has been proposed to replace the
Communications Act of 1934, the cornerstone of the vari-
ous FCC decisions and rulings that have permitted the
present maturation of telecommunications in the United
States (see “Implications of the Communications Reform
Act,” “Communication Channel,” Computer Design, Sept
1976, pp 14, 19). In addition, the FCC announced in
August that it was initiating a new inquiry into the use of
computers by communications common carriers to provide
information services.

This latest inquiry can be considered an updating
of the FCC’s 1971 Computer/Communications Inquiry
decision which established the policy of separation for
regulated communications services and nonregulated data
processing services when provided by the same organiza-
tion. The original decision, however, did not define “data
processing” and “communications” in a manner that is
totally pertinent to today’s information environment,
something the new inquiry is intended to do.

At the time of the original inquiry, data processing
service organizations questioned the legitimacy of a regu-
lated communications common carrier also providing
data processing services as a nonregulated service. Their
argument was that in such an organization it would be
a relatively simple accounting procedure to permit reve-
nues from the regulated communications services to sub-
sidize the nonregulated data processing services. Sub-
sidized data processing services could then be priced at a
level that would destroy competition from independent
data processing service companies.

A number of policies were established as a result of
that earlier inquiry. The FCC ruled that communications
common carriers could provide nonregulated data pro-
cessing services but only by a totally separate subsidiary
organization with individual accounting. In this context,

10

however, the FCC ruled that AT&T and its associated
operating companies were prohibited from marketing any
data processing services even though they were a sub-
sidiary organization by virtue of the existing AT&T Con-
sent Decree of 1955. In that Consent Decree, a settlement
between AT&T and the U.S. Department of Justice result-
ing from an antitrust action, AT&T and its associated
operating companies agreed not to participate in or pro-
vide any services or products that were not exclusively
communications.

Revision of any of the 1971 decisions is not necessarily
intended; the purpose of the inquiry is to specifically
establish the definition of “data processing.” The extent
to which data processing services were defined by the
FCC was limited to a basic distinction between message
switching and data processing applications. It was ruled
that message switching was primarily communication and,
therefore, within the jurisdiction of the regulated common
carriers. Independent data processing service organizations
were prohibited from providing message or data switch-
ing services. This created considerable concern among
data processing service companies offering time-sharing
and interactive capabilities.

If a number of data collection terminals transmit source
data to a common data base at the data processing ser-
vice company and that data base is then transmitted to
the customer’s computer for analysis and processing, the
procedure is primarily data switching and not data pro-
cessing. This can be easily rendered more arbitrary if the
central processor modifies the collected data base by
performing data reformatting or calculating summary
statistics prior to transmission. The rhetorical question
then centers on the purpose of this centralized processing:
Is that processing necessary for the performance of the
application or is it merely a superficial action to cloud the
distinction between data processing and data switching?

Now the FCC is addressing this ambiguity in hopes of
establishing at least a timely if not the absolute defini-
tion. Emergence of intelligent terminals and distributed
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The REMEX RFD 1000 — Because It's Versatile. Double or single
density with capacity up to 6.4 Mbits...IBM standard or 32 hole hard
sectored media without drive modification...IBM compatible or expanded
hard and soft sectored formats for application flexibility. .. Unit select
daisy chain capability for maximum controller efficiency...Selectable DC
negative voltage for system compatibility...Individual drive housing or
two drives horizontally side by side in a 19 inch rack configuration.

The REMEX RFD 1000 — Because It's Reliable. Ceramic head for
extended life...Precision machined, die-cast construction...Operator
interlock and expandable clutch for media protection...Front panel “head
in contact” indicator and optional “head in contact” door lock...Optical
write protect to assure data security. .. Stylus ball lead screw positioning
system for long-lived accuracy...Optical track 00 sensing for drive
carriage protection.

The Remex RFD 1000 is the RIGHT peripheral from Remex.

This Is The Only
Flexible Disk Drive
You Will Ever
Need

Ex-Cell-O Corporation 1733E. Alton Street, P.O. Box C19533, Irvine, California 92713
p (714) 557-6860, TWX (910) 595-1715. In Europe and the U.K.: SpA, Microtechnica

REMEX DIVISION Via Madama Christina 147, Torino, Italy 10126.
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When Ball Computer Products introduced
the BD-50 disk drive earlier this year, we
set a new standard of reliability and main-
tainability for 3330-type disk drives.

But a high-performance disk drive
needs a high-performance formatter/
controller before it can deliver optimum
access speed, data reliability, error correc-
tion, and maintenance and configuration
flexibility.

Introducing the 3300 Disk For-
matter/Controller. The 3300 is a com-
prehensive microprocessor-based interface

for disk drives employing 3330/3340

Weg

technology. Such asour model BD-50.Our
forthcoming BD-80. And drives marketed
by Ampex, Control Data, Calcomp, and
Memorex. With the 3300, minicomputer
users obtain functions

formerly available

only in large

mainframe disk

systems. Such as

IBM error correction 5
codes. Variable record formats.

Error recovery (including read strobe
offset and track offset). And high speed
drive support.
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Other 3300 features include multiple
drive capability (up to 8), seek overlap
operation, multi-record transfers, internal

. data encoding and
decoding, alternate track
sparing, and FIFO buf-

y fering. Plus additional
performance character-

_ istics to facilitate main-
tenance and configuration
flexibility.

Many optional fea-
tures are available.

——
R¥sgaves Including dual port con-




better diskdrive.
ter/controller to maich.

figuration. (The 3300 automatically re-
solves disk contention and file reservation
from multiple CPUs.) And a multiple-
drive power sequence module.

Best of all, Ball's new 3300 can be
combined with our 50 megabyte BD-50
disk drive to provide you with a one-
vendor disk subsystem for minicomputers
that matches large mainframe perform-
ance. At a price that’s surprisingly low.

Fillout the coupon, or circle the reader
service number below. And find out more
about the better disk subsystem. From
Ball Computer Products.

o
Ball Computer Products
Ball ComPUter 860 East Arques Avenue |

PrOdUCtsvs_llnc- Sunnyvale, California 94086

SUBSIDIARY OF B,

=

ell me about the better disk subsystem. I use the following drives:
Ball 0 Ampex [0 CDC 0[O Calcomp [ Memorex [ Other.
I need a complete disk subsystemforthe . minicomputer.

oo

Z

ame

Company/Title___

>
o
.
-
[+
r

|

L City/State/Zip

Regional Offices Los Angeles, (213) 822-1419; New York; (201) 224-2332; Minneapolis, (612) 854-1211; Atlanta, (404) 289-0101: Dallas, (214) 241-1861; Tampa, (813) 381-2177; San Francisco, (408) 733-6700
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NEW . .
FOR -
OEM -
Miniature

PAPER TAPE
PUNGH & READER

Unique brushless DC motor affords
small size and top performance

Epson’s miniature punch/reader pair strips
away bulk, adds reliability and cuts OEM cost.

Compare these value features
6110 Paper Tape Punch has:
B Long life steel punchblock
m Operation at 50 characters per second
B Easy to design control circuit
B Price in OEM quantities less than $200

6510 Paper Tape Reader has:

B Photoelectric reading of 400 characters
per minute
Built-in read and magnet-drive circuits
TTL input/output signals employed
Magnet brake that stops on character
Reliable capstan roller tape drive
Customer must supply controller for both 6110 and 6510.
Complete factory parts, repair and customer
training located at our Torrance main office.
o Write or call
ki for complete
information

EPSON_AMERICA, INC.

2990 W. Lomita Blvd., Torrance, CA 90505
(213) 530-6533

EPSON products are manufactured by SHINSHU SEIKI CO., LTD., Japan
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computer networks coupled with the technological and
economic advances of mini and microcomputer systems
were cited as the major reasons for re-examining this area.
Rapid evolvement of these applications has rendered
the 1971 distinctions between data processing and mes-
sage switching applications as obsolete as the FCC’s
1936 definitions of voice and record communication,
established in an attempt to delineate between AT&T and
Western Union business areas.

New rulings proposed by the FCC would eliminate
the classification of an application as predominantly
either communications or data processing when both
functions were present. Data processing would be de-
fined as using a computer for processing information, as
well as where the semantic content or meaning of the
original input data is changed or where the output data
are a programmed response to input data. The FCC has
also suggested at least three more specific types of data
processing applications, including:

Arithmetic Processing—general commercial accounting,
payroll, inventory control, banking, point-of-sale process-
ing, financial and econometric modeling

Word Processing—interactive information retrieval systems,
management information systems, text editing, translation,
typesetting

Process Control—computer monitoring and control of a
continuously occurring process, such as nuclear powered
generating stations, electric power distribution grid, auto-
matic machine tools, fire detection and control systems

Communications common carriers would be prohibited
from providing such data processing services except by a
totally separated and isolated subsidiary having different
accounting, personnel, officers, and computer facilities.

Computer applications that would not be considered
data processing, and which could be provided by a com-
munications common carrier, would include:

Network Control and Routing—message and circuit switch-
ing, speed and code conversion, pulse format conversion,
error control procedures, A-D and D-A conversions, signal
processing, and time division multiplexing

Input/Output Processing—providing a network computer
that will reconcile the differences of individual computers
and terminals by editing, format conversion, and data
buffering so that compatible data communications can be
accomplished. A familiar example is Western Union’s
TWX/TELEX; conversion exclusivity of non-data processing
applications would appear to be a valid conclusion

In the latter case, stored program computerized PBX
systems could be concluded to be limited to communica-
tions common carriers. This would have a profound im-
pact on the private telephone system (interconnect) in-
dustry. Also, the clear intention to separate data process-
ing applications as the result of this inquiry will impact
some of the plans of AT&T for its No. 4 Electronic Switch-
ing System. AT&T has been considering sharing a com-
mon No. 4 ESS to not only provide traditional voice
switching services but also to provide data processing ap-
plications using its transaction terminal.

The FCC is soliciting comments on its proposed new
rules by October 12, 1976 with reply comments targeted
by November 11, 1976. A complete copy of this pro-
posed inquiry can be obtained from the FCC in Wash-
ington, DC by requesting the proposal for Docket 20828.
It is important that all parties interested in the outcome
of this inquiry make their views known to the FCC.
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CHAMP mass-termination connector
you can use anywhere with low power.

Affordable technology




A complete connector terminated at one stroke—
that’s mass-termination. Fast. Reliable. Low cost.
That’s AMP.

CHAMP connectors handle unstripped solid and stranded
wire, multi-conductor cable, even woven and laminated
cable without costly wire preparation. They’re especially
useful for cable-to-cable, cable-to-panel and cable-to-
printed circuit board connector applications. And are
available in 14, 24, 36, 50 and 64 positions, with a
broad variety of mounting accessories.

With all this versatility, you’ll find cCHAMP connectors
at work in a wide range of equipment such as
instrumentation, test equipment and business machines.

So come to AMP, the Company which believes
professional engineers deserve support. We will work
with you from the laboratory to your production line.
At AMP, our goal is to make sure you get the most
from our products—and from yours.

For more information on CHAMP mass-termination
connectors, just call Customer Service at (717) 564-0100.
Or write AMP Incorporated, Harrisburg, PA 17105.
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Computer Design readers.

Editor's Note: As another move in the continuing effort to provide our
readers with key information in all areas of digital electronics, this
month we are expanding the ‘“Communication Channel” section. In ad-
dition to regular commentary by Mr Buckley, this section will include
data communications information of particular value and interest to

Some months the content may be in the form of a conference sum-
mary—as it is this month. On other occasions it may discuss related
technological advances or data communications industry news—or it
may be a combination of any of these. In every case, however, the con-
tent will be chosen with our readers in mind.

\

International Council Shares

Computer Communication Problems and Solutions

Sponsored by The International Coun-
cil for Computer Communication
and hosted by Trans-Canada Tele-
phone System, the Third Internation-
al Conference on Computer Com-
munication (ICCC-76) was held in
Toronto, Ontario from August 3 to
6. The aura was truly international
with  papers on “Advancement
Through Resource Sharing” from di-
verse countries such as England, Aus-
tralia, France, Japan, Germany, Nor-
way, Sweden, Austria, Italy, and
Switzerland, and with the Conference
Inaugural address given by the Am-
bassador of Iran to Canada—Profes-
sor of Electrical Engineering at Mc-
Gill University and Honorary Pro-
fessor at Carelton University—Dr F.
Reza. By far the preponderance of
papers, however, were presented by
speakers from companies in the U.S.
and Canada.

FCC Chairman Discusses
Policies and Predictions

Although not listed as the “keynote”
address, the presentation with prob-
ably the most overall interest was
given by Richard E. Wiley, Chairman
of the U.S. Federal Communications
Commission (FCC). Ostensibly, his
theme was the role of computer com-
munications in improving our stan-
dard of living—and a number of in-
teresting and valid points along that
line were offered. However, the dis-
cussion rapidly evolved to his cen-
tral  topic—current U.S. policies
toward data communications, in par-
ticular the official FCC position con-
cerning competition among manu-
facturers of related equipment. The

18

American Telephone and Telegraph
Co and its lobby for passage of the
Consumer Communications Reform
Act of 1976 were never specifically
mentioned, but there was little doubt
that both were at the heart of the
analysis.

According to Wiley, “future im-
provements in our standard of living
depend upon our ability to produce,
process, disseminate, and use infor-
mation in a more efficient fashion”
and gains in these areas depend upon
developments in the merged tech-
nologies of computers and communi-
cations. He pointed out that 46% of

. ..about 46%of our
Gross National Product is
devoted to . . . information

goods and services.”

our Gross National Product—the oft-
mentioned and mysterious GNP—con-
stitutes production, processing, or dis-
tribution of information goods and
services, with about half of that in-
volving “market-type” information
activities. His estimate is that more
than half of our total wages are
earned in areas of that information
sector.

Since this sector revolves about
the telecommunications industry, fur-
ther development depends upon evo-
lution of the industry—especially
the area of computer communica-

tions. Two general areas that are
likely to benefit heavily from tech-
nological improvements are office
automation and home computer cen-
ters because both necessitate close
ties to the telephone network.

Although U.S. policies toward data
communications apply to other spe-
cialized areas of common carrier
communications, Wiley says they are
of particular significance to comput-
er communications. He characterized
current FCC policies in a single
word—freedom—in essence, to per-
mit competition.

“If I had to characterize
current FCC policies in a
single word, I would

choose the word freedom.”

This competitive freedom “allows
new terrestrial and satellite carriers
to enter the data transmission mar-
ket, . . . permits customers to con-
nect their own properly certified ter-
minal equipment directly to the lines
of the established carriers, . . . au-
thorizes entrepreneurs to lease basic
transmission capacity from estab-
lished carriers and to tailor that basic
capacity to the specialized needs of
their own customers, . . . lets other-
wise unaffiliated users share private
line services in order to take advan-
tage of special rates or to gain net-
work efficiencies, . . . sanctions sub-
scribers to use the option of the in-
ternational switched voice network
for dataphone service, . . . and em-
powers established carriers to compete
fully and fairly in the specialized
data communications markets.”

““. . . we will be able to reap

the benefiis of competition
while maintaining existing
or more rational patterns
of cross-subsidy if they
are deemed to be in the

public interest.”

(Continued on p 22)



Give your data communications

system a little goose and it'll put out
ten times as much.

Open up the back of any Data General com- in any proportion. They can handle any-

munications system, pop in our single-board
DCU/50 Data Control Unit, run through alittle
step called COMGEN and stand back. Because
that system can start pumping out ten times
as much data. And possibly a good deal more.

What makes this all possible is a rather
clever piece of engineering.

We’ve designed the DCU/50 as an intel-
ligent programmable controller. So it takes
over jobs the CPU used to do. Things like
character handling and code conversion.
Which frees up the CPU processing power
and speeds up total systems throughput.

On the other hand, you may not need
more throughput. Instead, you may need
more lines or different types of lines. Both of
which are just as easy to get. You just plug in
some different boards.

We make modular synchronous and
asynchronous multiplexors you can mix

thing from one to sixteen lines, are fully
software supported and work equally well
with or without the DCU/50.

Which brings up a rather significant point.

When you buy your communications
equipment from Data General, you can get
exactly what you need right now. And later,
if you need more throughput, more lines or
different types of lines, you won’t have to
throw out anything. All Data General com-
munications hardware and software are com-
pletely compatible. So you can add on to what
you already have.

Write for our free brochure, “The Sensible
Way to Use Computers in Data Communica-
tions” and detailed information about the
DCU/50 Data Control Unit.

And if that isn’t enough information, we'll
send a sales engineer who can also put out
ten times as much.

DataGeneral

¢vData General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
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“"We'll sell
ou the best
owest priced
132-column
printer
available
ere.’




But the low initial price for the Centronics
700 Series 132-column printer isn’t the whole story.

It’s the lower cost of ownership based on
the 700’s inherent reliability and simplified

construction.

The 700’s unique modular construction
using four different modules — printing, elec-
tronics, forms handling and keyboard — and
less moving parts mean easier maintenance,
lower cost and a smaller spares inventory.

Write for the full details of this tremen-
dous offer . . . and information on the rest of the
printers and teleprinters in the new Centronics
700 Series.

Centronics means more than low price.

And more than hardware. It’s the widest
range of models, features, options ¢ Financially
strong ¢ Proven delivery response ® Over 70,000
printers installed * 109 world-wide sales/service
locations ¢ Stringent quality control ¢ Advanced
R&D and manufacturing ¢ Long-term spare parts
availability ¢ Customizing for specific needs.

CENTRONICS IS PRINTERS

Centronics Data Computer Corp., Hudson, N.H. 03051, Tel. (603) 383-0111, Twx. 710-228-6505, Tlx. 94-3404; Eastern Region: (617) 272-8545 (MA); Central Region:
(513) 294-0070, Twx. 810-459-1784 (OH); Western Region: (714) 979-6650, Twx. 910-595-1925 (CA ) Centronics Data Computer (Canada) Ltd., Ontario, Tel. (603) 883-0111, Twx.
710-228-6505; Centronics Data Computer (UK) Litd., Cheam, Surrey, England, Tel. 643 0821-4, TIx. 851 945756; Centronics Data Computer, GmbH, 6 Frankfurt/Main.,
West Germany, Tel. 663321/22, Tlx. 841 413224; Centronics of Puerto Rico, Dorado, Puerto Rico, Tel. (809) 796-1881, Tlx. 3859349

CIRCLE 14 ON INQUIRY CARD 21



[CDMMUNICATIDN CHANNEL |

These freedoms were provided
through a series of basic FCC de-
cisions, such as Carterfone, which in
turn resulted from changes in elec-
tronic technology that occurred out-
side the control of the monopoly
carriers and from dissatisfaction of
specialized users with regular ser-
vices offered by those carriers. (It is
the subsequent “inevitable competi-
tion” that Wiley and the FCC be-
lieve are endangered by the Con-
sumer Communications Reform Act,
which—quoting from a letter from
Wiley to the Chairman of the House
Subcommittee on Communications!—
“ . . will impede the development
of the flexibility and options a nation-
al communications network can offer
the American consumer.”)

Although its policy is challenged
by the legislation now in Congress,
the FCC believes that “conscious
flexibility” in data communications
will permit economic and technical
judgments of the marketplace to aid
in deciding between packet and cir-
cuit switching, between satellite and
terrestrial transmission, between gen-
eral-purpose and specialized networks,
and between different terminal de-
vices.

Despite the admitted hazard of
predicting the future in an area so
intensely affected by changes in tech-
nology, Wiley ventured to outline

The effects of micro-
processor and microcom-
puter developments “have
put a severe strain on the
definitions and rules that
were laid down (by the
FCC) in an era of
centralized data processing
and electromechanical

switching.”

the industry that he sees developing
under current FCC policies. Fore-
most, he believes the massive local
exchange and public message toll
markets will continue to be supplied

on a monopoly basis—greatly stimu-
lated by technological developments
—but there will be extensive develop-
ment of complex private, shared,
and public networks for specialized
applications. Possibly transmission,
switching, multiplexing, network man-
agement, and other carrier supplied
services will be unbundled, enabling
users to form their own networks
for those applications. Except for the

. . . computer communica-

tions lies right at the very
heart of mankind’s next
great advance in economic

and social development.”

possible supply of basic transmis-
sion capacity, specialized switching
and other network services should
be highly competitive—but that
competition might not be extensive
because of the costs involved.

Established carriers, as a result
of their set market positions, will
remain highly influential in most of
the specialized markets, but they
may find it advantageous to set up
separate subsidiaries to compete in
those markets. This would permit
more speculative ventures, help pre-
vent undesirable cross-subsidiaries,
and minimize unnecessary extension
of regulation.

Totally committed to the U.S./
FCC policies, Wiley nevertheless
recognizes that other countries, par-
ticularly those at different stages of
economic and technological develop-
ment and with different political and
institutional interests, may choose dif-
ferent approaches. Development of
increasingly important international
computer communications networks

“. .. we must all intensify

our efforts to coordinate
international facilities to the
fullest extent while
respecting the policies and
traditions of all countries

concerned.”

will necessitate full coordination of
international facilities, while still re-
specting the policies and traditions
of all concerned countries.

Another issue—currently under re-
newed study by the FCC—is the
boundary between regulated common
carrier activities and unregulated data
processing. The investigation centers
around regulations along the con-
tinuum from pure data processing to
pure communications, and whether or
not common carriers should be per-
mitted to provide data processing
services. Because of technological
changes, a 1970 FCC decision on
these “hybrid services” may no long-
er be realistic.

Large computers with relatively
simple terminals are giving way to
computer networks that include mini-
computers, intelligent terminals, dig-
ital switches, and the application of
microprocessors for multiplexing, er-
ror control, and signal processing,
and in communications controllers and
concentrators. Eliminating the “hy-
brid services” concept, the FCC pro-
poses to define data processing as
“the use of a computer for the pur-
pose of processing information where-
in: (a) the semantic content, or
meaning, of input data is in any way
transformed, or (b) where the out-

“I am entirely confident
that there are adequate
remedies available for
dealing with any possible
prospective adverse effects
(of competition ) long

before they could occur.”

put data constitute a programmed
response to input data.” The FCC
hopes to set a regulatory boundary
by defining data processing in posi-
tive terms rather than by exception
as in the past.

Overall, Wiley stressed that the
latitude must continue to exist which
will permit contributions by every-
one from the “largest corporation to
the basement hobbyist.” He believes
that the “regulatory environment set
up over the past 10 years in which
basic telephone service is both pro-
tected and nurtured but which al-
lows innovative contributions from
all” should continue to exist but
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Switch to the LICON.

LPB line...a spur
to your imagination!

Your design ideas really will
track better when you keep
Licon LPB’s in mind. With
Licon’s vast array of choices
and options you're sure to find
the switch you need quickly,
save design time, and avoid
frustration.

Take our Series 05 LPB'’s for
example. These economical
lighted or non-lighted low-
level switching devices are
available in seven lens cap
colors, plus clear. Centrally-
located red, yellow or green
LED display, too. Excellent
illumination with LED’s or
inexpensive T 1% wedge base
lamps. Fits .625 panel cutout.

Single or double pole versions.

Unitized housing and
mounting latches. Bifurcated
contacts with long wipe. Good
tactile feedback. U.L. listed.
Wide application range. Ideal

© lllinois Tool Works Inc. 1976

for low energy digital
electronics switching.

Our Series 06 LPB's feature
Licon’s ultra-reliable double-
break Butterfly® switches. One
or two-lamp illumination. Over
200 display options. One light
full screen. Two-light vertical
split, horizontal split, or full-
screen illumination. Solid
color, projected color,
insertable legend or hidden
display. Use standard T 13
flange base lamps. Fits .70 x
.920 panel cutout. U.L. listed,
C.S.A. certified, and meets

3 mm terminal spacing
requirements. Wide

application range. Both Series
05 and 06 LPB’s have standard
PC or .110 quick-connect
terminals.

Many other brilliant choices
available in our amazing array
of lighted and unlighted
switches. Switch to us for best
answers. Call or write for our
Licon Switch Catalog: Licon,
6615 West Irving Park Road,
Chicago, lllinois 60634.
Phone (312) 282-4040.

TWX 910-221-0275.

LICON

A DIVISION OF ILLINOIS TOOL WORKS INC.
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Our bright idea.

More computer power
for your dollar.

The SEL 32 family of high per-
formance 32-bit computing sys-
tems offers a balance between big
computer performance and
minicomputer prices. Micropro-
grammable input/output processors,
compatible central processing units,
high-speed memory systems, and
efficient data processing peripherals
make up the hardware elements.
On the software side, operating sys-
tems, language processors, lib-
raries, application packages, and
interactive terminal support bal-
ance the scales. Together, SEL 32
hardware and software provide a
cost-effective solution to your cur-
rent requirements, with expansion
capability to meet your growth
needs.

The SEL 32/35 is the strongest
price-performer of any 32-bit single
or multiple-CPU system available
today. These computers can be
configured from 64K bytes to 512K
bytes of 900 nsec memory. Re-
sembling its more powerful
brothers, the SEL. 32/35 is a com-
plete package, including central
processor with floating-point arith-
metic, memory, chassis, power
supplies, and cabinet.

European Inquiries: 85 bis Avenue Albert ler 92500 Rueil, France. Tel: 967-8314

The SEL 32/55, offered in a vari-
ety of both single and multiple
CPU configurations, can be config-
ured from 32K bytes to 1 million
bytes of 600 nsec memory.

The SEL 32/50 is a single chassis
computer providing the same CPU,
[/O, and memory capability as the
32/55, but for dedicated applica-
tions.

Just circle our number on the
Reader Service card, or call us to-
day. We’ll send you the powerful
story of the SEL 32 family.

SYSTEMS

ENGINEERING LABORATORIES

6901 West Sunrise Boulevard
Fort Lauderdale, Florida 33313
(305) 587-2900
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must be refined. The end result will
be an era in which our standard of
living will be improved by the tech-
nological improvements provided by
the “growing number of firms and
individuals with ideas and products
to satisfy these needs.”

Specialized Switching
Controversy Knows No
National Boundaries

Much of the discussion involved in
papers presented at ICCC-76 on de-
sign of computer communication sys-
tems related to specialized switch-
ing—packet or circuit—and why a
choice of one or the other was made
in designing a network. (A tech-
nique combining the two? was not
discussed.) In most cases packet
switching was chosen.

France

Even though the initial HERMES proj-
ect in France was oriented towards
circuit switching, experimentation be-
gan in 1971 with packet switching
techniques for development of a pub-
lic service network.?+5 Based on re-
sults of ARPANET in the U.S., it was
decided that packet switching offered
at least three advantages: rapid im-
plementation using standard comput-
ing hardware, economical adaptation
to the “bursty” character of most
computing communications, and pos-
sible use of switching node “intelli-
gence” to overcome hardware di-
versity and incompatibility. Principal
factors involved in making a deci-
sion included permanence of the ser-
vice, accessibility, security, data trans-
fer rates, transmission delays, and
residual error rate.

Two radically different choices
were considered for the basic ser-
vice: exchange of postal-type mes-
sages and virtual circuits. The latter
was finally chosen for both the basic
service and the RCP’s internal use.
In the RCP network, a path is chosen
at the establishment of the virtual
circuit and is set up by updating
information in each node traversed
until the circuit is cleared.

Total control of resources has both
advantages and consequences, but the
speakers felt that the RCP network
at the least provides a solid experi-
mental base to support the choice
of packet switching and virtual cir-
cuit service. It also serves in deter-
mining impact of the technique on
applications and allows potential net-
work operators to pinpoint problems.

26

Europe

The European Information Network
presently includes 11 signatories:
France, Germany, The Netherlands,
Italy, Norway, Portugal, Sweden,
Switzerland, the United Kingdom,
Yugoslavia, and Eurotom. All signa-
tories contribute equally to a com-
mon fund for development of a proto-
type network switching center. Re-
portedly,® success to date has resulted
from ability of the 11 parties to adapt
and compromise their ideas. How-
ever, further problem areas—parti-
cularly in placing of contracts—still
exist.

One of the study areas was the
architectural designs and the net-
work command languages they sup-
port. Interplay of one design involved
a Pascal-based command language
supported by a compiler, an inter-
mediate language, and an interpre-
ter.”7 Resultant architecture is con-
sidered to be not overly complicated
and its design should represent a
manageable implementation effort.

Each of the initial centers—Euro-
tom, France, Italy, Switzerland, and
the United Kingdom—involves a dif-
ferent major mainframe. Therefore
standardization of areas such as net-
work data representations, underly-
ing services, and operating system
variables is an absolute prerequisite
to forming a workable network. Work
to date indicates that there is a
basis for future international stan-
dards.

Since the main function of the net-
work is to provide an interconnec-
tion medium among the various cen-
ters in diverse countries, design ob-
jectives had to be clearly determined
and carefully implemented—physical-
ly and politically.8 Software develop-
ment was based on general princi-
ples and programs were written in
a specially developed high level lan-
guage called HeLp 11. The software
integration period was followed by
a phase of intensive testing of both
hardware and software. Even after
installation and connection to the
various computers at the centers,
study and development will continue.

Each subscriber computer contains
a transport station mechanism which
shares access to the subnetwork be-
tween various users.? These transport
stations provide a more elaborate
and secure switching service than the
simple packet switching service of-
fered by the subnetwork.

Another area of conflict exists in
the priorities assigned by different
centers, Although some are concerned
primarily with transport station effi-
ciency, others place stress on ease
of implementation, speed of coding,
measurement tools, or portability.

Japan

The Nippon Telegraph and Tele-
phone Public Corp has been con-
cerned with the need to accommo-
date non-packet mode terminals in
a public packet switched network.'®
This must be possible economically
since most subscriber data terminals
interfaced will be non-packet.

Such terminals accommodated are
in either standard or delimiter class.
‘A standard terminal has network
standard transmission control pro-
cedure functions, while for the de-
limiter type the network defines sets
of delimiters which trigger packet
assembling and are not concerned
with algorithms of the transmission
control procedures.

A preliminary investigation shows
that two sets of delimiters cover over
80% of existing online terminals in
Japan. Although this class terminal
does have disadvantages, both a wide
range of transmission control pro-
cedures and computer data link con-
trol can be accommodated.

United States

A project at George Washington Uni-
versity, funded by the National
Science Foundation (NSF) has been
concerned with determining a method
for avoiding the effects of interfer-
ence in a multiclass packet switched
network.1! Messages in the classical
store and forward packet switched
network are composed of a group
of packets—each independent, self-
contained, and typically 1000 bits in
size—and transmitted as such. Re-
assembly of the packet groups into
the message at the destination point
involves identification, classification,
and other protocol functions. A de-
sign objective of any store and for-
ward communication network is to
evaluate the delivery delay of the
packets and minimize it.

The NSF study resulted in a pro-
posed method for reducing time de-
lays of different class messages by
a strategy in which the packet groups
of different class messages are
switched as a unit in a selective
manner through a communication
network. This reduces the amount of
overhead associated with each multi-
class transmission.

One of the many facets in a store
and forward packet switching net-
work is the steering or routing of
messages. Typically there are mul-
tiple paths from a source node to a
sink node with different immediate
nodes and links to consider.

Proposed routing algorithms fit
into three categories: fixed routing,
centralized control; stochastic rout-
ing, distributed control; and content
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guided routing, message control. An
algorithm introduced for explicit
path routing is a form of content
guided routing.12 It allows an originat-
ing node to choose a unique path
from a set of one or more available
paths to any destination. This algo-
rithm has been found to be suitable
for implementation in a network of
non-homogeneous links and nodes
because it requires only minimal
processing and table storage in the
intermediate nodes.

In brief, deterministic, end-to-end
routing is provided by a simple table
lookup mechanism which references
precomputed tables. A field in the
message header is updated at each
node along the path, thereby allow-
ing node tables of size KN, where
K is the number of alternate paths
available and N is the number of
possible destinations.

Each node contains a set of pre-
computed, static routing tables, one
for every destination node in the net-
work. In operation, the destination
node address (DN) in the message
header is used to select the explicit
path routing table associated with
that DN. The next node index (NNI)
is then used to select the particular
adjacent link/station to which the

message should be routed, along with
an updated NNI value for use at that
next node. The algorithm thus routes
the message to and through the next
node until it arrives at the destina-
tion node. There are multiple paths
stored for each DN but only the
one indicated by the NNI in the
message header is selected. The
user determines which path will be
used through an initial setting, thus
establishing the routing criteria on
a message by message basis.
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& you couii build your own graphics =
terminal...youd build the AG-60.

AG 60 — BUILT SPECIFICALLY TO MEET YOUR NEEDS

AG 60 — LETS YOU CHOOSE YOUR TERMINAL

because its modular design lets you specify your
terminal according to your requirements.

AG 60 — GIVES YOU A SELECTION OF INPUT DEVICES
with a choice of two keyboards, touch panel, or sonic
pen. Choose what you need now; add others later.

AG 60 — HAS CONTROL FUNCTIONS DESIGNED WITH
THE USER IN MIND; ten are included in the standard
package.

AG 60 — OFFERS THE LATEST TECHNOLOGY IN
DISPLAYS with a clear, bright, flicker and distortion
free, 12" diagonal plasma display that lets you write or
erase any point in the screen.

AG 60 — SHOULD BE YOUR NEXT GRAPHICS TERMINAL.
It's easy to order with prices starting at under $5,000.

For more information call or write:

APPLICATIONS GROUP, INC.

P.O. BOX 444B
MAUMEE, OHIO 43537

\ PHONE (419) 874-3051

FUNCTION CAPABILITIES from any of
three character sets, two graphic sets, and
cursor.

CIRCLE 17 ON INQUIRY CARD
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DIGITAL TECHNOLOGY REVIEW

Computers With Slot-Saving 32K Memory Boards
and Terminal Printers Are Added to Line

Extending the Nova family upward
by offering a slot-saving 32K-word
memory board and memory protec-
tion, the Nova 3/D, a systems-oriented
computer, provides 128K-word maxi-
mum memory capacity, easy configur-
ability, and high level systems soft-
ware. Announced by Data General
Corp, Southboro, MA 01772, the 3/D
uses the same 16-bit architecture as
Nova 3 computers, with hardware
stack and frame pointer, high speed
direct memory access channel, and
16-level priority interrupt channel;
and supports up to 128K words of
MOS memory, with or without parity,
core memory, or mixed memory.

The 32K-word memory board is
designed for use in all Nova 3 fam-
ily computers. To provide easy main-
tenance to customers, the memory
modules use a conventional 2-layer
printed circuit board rather than a
multilayer design. Circuit layout pro-
vides adequate power and ground net-
works for RAM chips and minimizes
crosstalk between data, address, and
clock signals. The 15” square board
accommodates 144 memory chips,
memory refresh control, and interfac-
ing logic.

Memory cycle times are 700 ns for
32K, 16K, 8K, and 4K word semi-
conductor; 800 ns for 8K core, and
1 us for 16K core. Semiconductor
memories use either Data General
manufactured 4K RAMs or Texas In-
struments parts as an alternate source,

Memory mapping and protection
unit (MMPU) hardware performs
logical-to-physical ~address transla-
tion, giving user programs access to
128K words of main memory through
four address extension tables or
maps: two program maps and two
data channel maps. It also permits
privileged instructions, I/0O device
protection, and main memory write
and validity protection. This gives
users the ability to run concurrent
batch and multiterminal operations,
when using the real-time disc oper-
ating system (Rpos). Each system
program has full protected access to
systems resources.

Also standard on the 3/D are pro-
grammers console, 16-bit I/O system,
programmed data transfer, DMA
automatic interrupt source identifica-
tion, 61-device addressing capability,
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16-level programmed priority inter-
rupt, hardware stack architecture, ex-
ternal I/O bus connector, prewired
peripheral connector, and electrical-
ly isolated system monitor bus. Op-
tions include battery backup, MOS
memory parity, hardware multiply/

The 16-bit, 12-slot Nova 3/D from Data
General uses 32K-word MOS memory
modules with 700-ns cycle time to pro-
vide users with 128K-word memory ca-
pacity. Memory modules incorporate
144 4K RAM chips, memory refresh,
and interfacing logic on conventional
2-layer PC boards, and minimize cross-
talk between data, address, and clock
signals through the circuit design

divide, high performance floating-
point unit, real-time clock, and I/0
expansion chassis.

The modular structure of the ma-
chine includes high density packag-
ing of LSI and MSI circuitry, and a
minimum of interconnections. Major
subassemblies, such as CPU, mem-
ory modules, and major options, are
on single boards to simplify trouble-
shooting and repair. The power sup-
ply also occupies a single PC board.

Available software includes ®rpos,
a diskette-based disc operating sys-
tem, and a real-time operating sys-
tem. Language processors are Ex-
tended ForTRAN 1v and 5, Algol,
single and multiuser Extended BasIc,
and macroassemblers, A sensor-ac-

cess manager provides device han-
dlers and subroutines to control I1/0
transfers between user programs and
analog and digital sensor devices.
A communications access manager
supports synchronous and asynchron-
ous communications subsystems.

Circle 140 on Inquiry Card

Terminal Printers

Interface compatible with all Nova
and Eclipse computers, 6040 series
models include KSR and RO, 30- and
60-char/s terminal printers. All pro-
vide full 132-column lines and are
character compatible with Teletype™
and other asci devices. The Data
General-manufactured units feature
user-selectable view mode which
moves the printing head so that the
operator can read the last character
printed; and a lead screw mechan-
ism which drives the carriage to en-
sure precise horizontal and vertical
head registration. A 40-character
buffer and 60-char/s catch-up print-
ing capability give the 6042 and 6043
printers true 30-char/s throughput
capability; models 6040 and 6041
print at either 30 or 60 char/s.

Reliability and easy maintenance
are provided by packaging the print-
er’'s components in five major groups:
electronics, ribbon drive, printhead
and carriage drive, keyboard and op-
erator control panel, and paper feed.
Side doors on the unit provide ac-
cess to the interface, control cir-
cuits, and decoder—all on one PC
board—and to the adjacent power
supply. Reel drive and other com-
ponents are accessible from the top
of the unit,

Other design features consist of
independent motor drives for paper,
ribbon, and printhead which elimi-
nates cumbersome linkages, clutches,
or ganged drives, and keeps parts
count to a minimum.

A 96-char upper/lower case English
language character set is standard.
Users can field-select upper/lower
case, all upper case, or 128-char for-
mats. Keyboard models can be used
offline as typewriters. Form widths
from 4 to 15” can be accommodated,
and both left and right paperfeed
tractors adjust, allowing the form to
be placed anywhere on the carriage.
Circle 141 on Inquiry Card
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Jack,The Giant Killer

In Peripheraland, there lived 5
terrible giants. The Tape Read
Chain Gang some called them.

Anyone traveling through their
forest with a bit of this or that
wandered torturous paths. For it
was vastly overgrown with com-
ponentry which boggled the mind
and scratched the head. And the
giants exacted much tribute from
the unwary.

Many champions from the
Valley had battled them. They
always lost.

One day Jack arrived.

I am the giant killer, here to
free you from the primitive bondage
of the ogres for under 9 bucks, list.

You are small, cheap, and have
a monolithic look, laughed the
people. You will never function
effectively in that tangled maze.

We'll see about that, said Jack.
I have a secret. And he set off.

From behind a great clump of
ICs sprang Input Multiplex, the
first terrible giant.

Your NRZI or your life!
he roared.

Let me go and I'll tell you a
secret, said Jack.

Tell it at once,
growled the giant.

Well, I not only handle phase,
group and NRZI coding from
9-track but cartridges and cassettes
as well, cried Jack, dancing about.
And I can digitally select between
two of these formats!

O, no! cried the giant and ran
crashing off through the wood.

Soon Gaynstage, the second
giant, confronted him.

Halt, he frothed.

Control yourself and Ill tell
you my secret, said Jack.

Do so, grunted Gaynstage.
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$8.95* MC3468 Monolithic Read Amplifier Secret of
Little Jack, Giant Killer, Who Clobbered The Tape Read Gang

My EGC (Electronic Gain
Controlled) amplifier provides
differential outputs for the active
differentiator and a single output is
available for threshold function.

AAAGH! screamed the giant.
How awful! and fell backward into
a wayside pool and drowned.

The third giant, Threshold
Amplifier/Detector, leaped from
the undergrowth. He shook Jack
till his teeth rattled and he could
hardly explain his secret.

Tell it! the giant bellowed.

M-M-My threshold amp gives
an output signal wh-wh-whenever
it exceeds the setting in p-p-pos or
neg direction, replied Jack.

The bully turned red and
choked on his own phase jitter.

Much the same happened with

the fourth and fifth giants, Active
differentiation and ZCD. Jack
revealed his ensured linearity,
optimum zero-crossing detection
for excellent noise rejection and
strict avoidance of timing distortion.
He laughed at the giants’
horrorstruck faces as they took off.
When he returned the elated
people cut down the forest and
made him king, as he deserved.
Now it’s no secret with a little
jack you can go out and kill some
giants of your own.
But you already concluded that.

MC3467, advance man
and partner of Jack.

~— Has 3 EGC preamps,
diff inputs/outputs
and 15 MHz BW.
Operates near mag heads
for less than 4 bucks.

Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036

CIRCLE 13 ON INQUIRY CARD

MOTOROLA Semiconductors
—and you thought we were just a production house
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ISP Language Provides
Tools for Analysis
of Computer Hardware

A modeling technique that provides
EDP specialists with a realistic
'means of comparing commercially
available computer systems has been
developed at Camegie-Mellon Uni-
versity, Schenley Pk, Pittsburgh, PA
15213. The technique uses ISP, a
special programming language, to
standardize the description of hard-
ware components and operating char-
acteristics of computers. It may even-
tually enable new hardware de-
signs to be generated automatically
by computer.

Technical manuals and specifica-
tions furnished by computer manu-
facturers seldom provide enough in-
formation or data in comparable
form to enable one machine’s per-
formance to be measured against an-
other’s on specific tasks. To overcome
this difficulty, Dan Siewiorek and Sam
Fuller, both associate professors of
Computer Science and Electrical En-
gineering, worked to develop the
modeling technique that enables dif-
ferent hardware designs to be com-
pared through simulation, providing
potential users with the ability to
match their needs with available ma-
chine capabilities.

Formatted for use on a DEC PDP-
10 computer, the simulation pro-
gramming accepts an ISP description
of a machine and causes the simu-
lator to handle data in exactly the
same manner as the described ma-
chine. This provides a detailed per-
formance test in which processes are
monitored and recorded step-by-step.

Using a simulator, rather than
testing actual machines, permits ap-
plication of standard benchmarks in
the testing process, and allows hard-
ware to be measured against a uni-
form scale. Sample problems can
be tracked through every phase of
each computation to precisely deter-
mine what task each design performs
most efficiently.

Research was partially funded by
the National Science Foundation, the
Advanced Research Projects Agency
of the Department of Defense, and
the Army/Electronics Command; the
Naval Research Laboratory, another
funding agency, is currently using
the system in their selection of com-
puters by asking potential suppliers
to provide an ISP description of their
hardware.
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Hardware description tools are just
one phase of the comprehensive “Sym-
bolic Manipulation of Computer De-
scription” effort being done at Car-
negie-Mellon. Since the simulation
techniques furnish a detailed analy-
sis of machine operations, they can
be used to test designs without ac-
tually building hardware. Final
phase of the project will consist of
developing software that will en-
able much of the actual design pro-
cess to be done by machine. The
group has already developed a crude
hardware generator that “works no
better than a hand designer. . .” but
believes that the process can even-
tually be fully automated to gen-
erate optimized designs based on a
description of projected uses and other
important criteria.

Circle 142 on Inquiry Card

13G-Byte Capacity
Disc Subsystem Uses
"Winchester" Technology

Using Winchester data module stor-
age technology, the 33801 family of
disc subsystems provide System/370
users with 400M bytes of directly
accessible data on a single disc drive.
According to Control Data Corp, Box
O, Minneapolis, MN 55440, this is
20 to 25% more storage capacity
than is offered by competitive prod-
ucts. In addition, from 800M to near-
ly 13G bytes of data storage require
only a single 38302 controller. Sav-
ings in computer system operating
costs can result because the logical
arrangement of current 3330-11 data
files need not be changed to take
advantage of the greater storage
capabilities.

Each drive unit in the series con-
tains recording discs, read/write
'heads, and head arms in a sealed
unit for protection of information.
Data are transferred at nearly 1.2M
bytes/s; average data access time is
25 ms within a logical volume. Drive
options include units with 1.24M
bytes of fixed head, zero-seek-time
storage for performance sensitive ap-
plications that require faster data
access.

Each disc storage unit consists of
two drives; from one to four units
can be configured in a single string.
Four strings—32 drives with 12.8G-
byte capacity—can be attached to the
38302 storage control unit.

Six models in the family are the
A2 and A2F, each containing two
drives and associated control logic
to attach to the control unit; V2
and B2F, each with two drives and
attaching to the A2/A2F; and models
C2 and C2F, each with two drives
plus alternate control logic to at-
tach to a control unit. Alternate con-
trol logic is manually selected to
provide backup in event of failure
in the A2 or A2F units.

Disc subsystems can be used with
IBM System/370 computers under
the control of os, pos, ov/vs, and
pos/v operating systems and require
no software modifications. Data for-
matted in 3330-11 logical volumes
need not be converted to another
mode for storage on these data mod-
ule units. Since the 33801 units can
be intermixed on the same controller
with 33301, 33302, and 33401 disc
products, the subsystems can serve
as staging units for the 38500 mass
storage unit.

Circle 143 on Inquiry Card

X-Y Matrix Keyboard
Uses Strip Switches
To Cut Costs in Half

A low profile keyboard that should
cut costs for high volume keyboard
users roughly in half is currently
offered in 20- and 24-position stan-
dard versions, by Texas Instruments
Inc, Control Products Div, Attleboro,
MA 02703. Design is based on strips
of disc switches in an X-Y matrix.

Key to the keyboard’s low cost is
the elimination of individually assem-
bled switches as well as an arrange-
ment of wire interconnections, which
avoids the need for high cost circuit
boards. Instead of individual snap-
acting switches, the keyboard uses
disc switches which are manufactured
in strips, but which function inde-
pendently. The design has only a
few parts; it needs no circuit board,
and it requires no soldering. In addi-
tion, integral keyboard connector
leads eliminate the need for a sepa-
rate connector; and the device is
manufactured on a fully automated
assembly line.

The carrying frame also functions
as an electrical circuit element so
that switches in any row (X-direc-
tion) are electrically common. In-
dividual wires laid under each switch
column form the Y-direction circuit
elements. Another set of wires is
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Congratulations.

Your new mega-bit computer system
just coughed up its 2-bit power supply.

The problems of making a space-age digital system work
with a stone-age power supply can turn state-of-the art E—
into state-of-panic. Today, however, more designers are =,
remaining calm and unruffled, thanks to our up-to-date

family of Switching Power Supplies - the Dependables. =

Backed by PMI’s 18 years experience in the design and =/
manufacture of switching power supplies, and with = {3

thousands of units in the field, the Dependables have =]
established a history of quality and proven =
performance. ) B!

For example, the effects of utility power variations, ==\
including brownout, are virtually eliminated since the
Dependables continue supplying their specified outputs
at full load over inputs of 92 to 138 VAC or 184 to 250 VAC. —
In fact, they’ll operate for several minutes at inputs as

low as 70 or 140 VAC. If AC fails completely, the =
supplies will hold up for 30 milliseconds, allowing
orderly shutdown or transfer to optional battery back-up.

And logic designers plagued with an occasional
“‘Perhaps’’ when switching all their ‘‘Falses’’ to
““Trues,’’ can relax with a power supply whose typical
transient response of a 5-volt output to a 25% load
step is on the order of 20 mv.

For complete information on our standard and
customized switching power supplies, call or
write Pioneer Magnetics today.

Ul)ww!umw j

MULTIPLE OUTPUT SUPPLIES
Standard Power Ratings 250 to 2000 Watts

Number of Channels 2to 4 Channels
Voltages and Currents Similar to Single-Output Supplies

SINGLE OUTPUT SUPPLIES
MODEL PM2496 PM2497 PM2498
Output Output Output Output
Volts Amps Amps Amps
2 100 200 400
3 60 100 200
5 50 100 200
5 - 150 300
12 25 60 120
15 25 50 100
18 22 45 90
21 18 38 76
24 16 33 66
28 13 27 54
SIZE 5x8x11 5x8x11 5x16x11
(inches)

ioneer
agnaticy

1745 Berkeley Street ® Santa Monica, CA 90404
Telephone (213) 829-3305 ¢ TWX 910-343-6249
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The real breakthrough in tape drives
that powerful minis demand.

It’s here. To meet urgent OEM requests, Pertec presents: tape velocities to 125
ips for high volume data-processing. Our new T1000 tape drive —so advanced, and so
cost-optimized, it’s actually a whole new generation in vacuum column capability.

T1000. The Pertec superstar. Specifically developed to handle the great
chunks of on-line data that systems will require tomorrow, as well as today. Because
we recognize the futility of state-of-the-art CPUs, if the rest of your system can’t
keep up.

Expect cost-effective performance that just won’t stop. T1000 whirls through
heavy dp throughput at 75 to 125 ips—PE and NRZI read-after-write. Dual density
for now, but we’ve also designed T1000 to handle GCR high density recording —
why waste a powerful CPU on yesterday’s technologies?

Build in super convenience with T1000’s 1012" reel auto-thread, and auto-
matic-loading cartridge. Build in safer, smoother tape handling with our vacuum
capstan, and air bearings to minimize friction-wear. Build in lower maintenance
costs—our breakthrough series boasts solid-state relays and LEDs.

With the T1000 now topping our tape line, it’s hard to imagine anything an
OEM could want, that Pertec can’t deliver.

Six basic series—tension arm or vacuum column. With over 400 line-com-
patible variations: move up or down as system specs require. Select from the widest
range of configurations available from a single-source today: 7 to 10%4' reels,

6.25 to 125 ips. Multiformat phase-encoded and NRZI, 7 or 9 track. Just for starters..
o All backed by vigorous field sales and support —service
depots are strategically located around the globe.
Emergencies are treated on a 24-hour, 7-day basis, with
assistance promptly dispatched through our toll-free
800 line.

With over 60,000 tape drives already shipped, and
still more capability to come, there’s no question Pertec’s
committed to give you just what you need, just when

you're ready for it. (Is it too corny to say “your wish is our command”?)

For complete information on T1000, or any other peripheral requirement, call
the Pertec regional sales office nearest you: Hudson, New Hampshire (603) 883-
2100. Chicago (312) 696-2460. Los Angeles (213) 996-1333. London (Reading)
582-115. Or write Pertec, 9600 Irondale Avenue, Chatsworth, California 91311.
Pertec is a division of Pertec Computer Corporation.

C=«4 PERTEC

a division of Pertec Computer Corporation
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of wires, located between switch columns,

KLIXON
DISC STRIPS

Based on X-Y matrix technology, Texas Instruments’ low profile keyboard uses stamped strips
of disc switches and a carrying frame which also functions as an electrical circuit element.
Individual wires laid under each switch column form the Y-direction circuit element, another set
is electrically connected to the disc strips. Leads
are arranged across the top of the keyboard, simplifying connections with motherboard circuitry

PLASTIC SUBSTRATE

located between switch columns and
is electrically connected to the disc
strips. In this way all circuit ele-
ments emerge at the top of the key-
board, automatically forming an in-
tegral lead frame. Supporting board
is a sheet of engineering-grade struc-
tured thermoplastic.

Since, in the keyboard design, the
electrical and physical matrices co-
incide, and both are standardized in
an X-Y format, users’ electrical cir-
cuitry must accept this switching lay-

out. For maximum cost-effectiveness,
the user also should plan on an
X-Y arrangement in his interface
circuitry.

The X-Y Matrix keyboard allows
simplified assembly into a user’s prod-
uct; it comes readymade with a
“lead frame,” or wire umbilical, as
an integral part. Leads of standard
0.020” cross-section wire are all ar-
ranged in a row at the top of the
keyboard, simplifying connection to
motherboard circuitry. Users can in-

sert wires directly into motherboard,
and, where desired, solder along
with other circuit components.
Designed to sell for $0.04/switch
position in 100,000-piece quantities,
both 20- and 24-position standard
versions are being offered with a
0.500 x 0.562” key spacing. Overall
size is 2.400 x 2.950” for the 20-
position model, 2.400 x 3.512” for
the 24-position board. Minimum life
is 500,000 operations.
Circle 144 on Inquiry Card

LED Alphanumeric Display
Reduces Parts Count With
Onboard Circuitry

A LED alphanumeric display that
packs four 3.8-mm (0.15”) high char-
acters in each package, the HDSP-
2000 is complete with onboard elec-
tronics. Offered in standard 12-pin
DIPs, the devices contain onboard
shift registers and externally pro-
grammable constant current drivers.
Packages are mechanically and elec-
trically end-stackable and TTL
compatible.

Traditionally single-digit LED dot
matrix displays have been organized
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in an X-Y addressable array, requir-
ing 12 interconnect pins per digit,
plus extensive row and column drive
support electronics. The -2000 pro-
vides onboard storage of decoded
row data plus constant current sink-
ing row drivers for each of the 28
rows in the 4-character display. This
approach allows the user to address
each display package through just
11 active interconnections as opposed
to the 176 interconnections and 36
components required to effect a simi-
lar function using conventional LED
matrices.

Developed by Hewlett-Packard
Co’s Optoelectronics Div, 640 Page

Mill Rd, Palo Alto, CA 94304, the
device consists of four LED matrices
and two 14-bit serial-in/parallel-out
shift registers. The LED matrix for
each character is a 5 x 7 diode
array organized with the anodes of
each column tied in common and
the cathodes of each row tied in
common. Seven row-cathode commons
of each character are tied to the
constant current sinking outputs of
seven successive stages of the shift
registers; like columns of the four
characters are tied together and
brought to a single address pin. In
this way, any diode in the four ma-
trices may be addressed by shifting
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Call it what you will, Wang's new
120 Line Printer is an OEM natural.

Quiet...Fast...Versatile...Beautiful.

The 120 gives you and your cus-
tomers what you've always wanted
from a line printer: Full Features.
Reliability. Ease of operation.
Crisp, legible printouts. Low price.
Wang Quality.

The 120 boasts a wide array of
features at a surprisingly low cost.
120 CPS; 7x9 dot matrix; fully-buff-
ered 112 character line; upper and
lower case 96 character set with full
ASCII; a double-axis bearing plate
for long life; a servo-driven head
for quiet, reliable operation.

Wang's 120 comes in two models.

The W-1 features 112 columns. The
W-2 has a full 132 columns. Both
are available with vertical format

Wang’s
new printer
Is getting
calied aloto

likeyo

names HEEE

control, mini-exerciser and RS232C.

Your customers will love the clean,
crisp copies delivered by Wang's
exclusive 9-pin head design. And

the 120’s expanded character-size
capability lets them emphasize

any portion of a printout with bold,
eye-catching letters or numbers.

And if you're used to hearing your

¥ -
- |
- B4 ”

customers moan about loading

paper, just let them get their hands
on the bottom-fed 120. Then stand

back and listen to the sound of

solid satisfaction.

To find out more about the printer
that lives up to your name, fill out the
coupon or call Wang OEM Sales
at (617) 851-4111.

Please send me more information

onWang's 120 printer.

Mail to; OEM Sales, Wang Laboratories Inc.

1 Industrial Avenue, Lowell, MA 01851 %05y . 401®
Name

Company

Address Phone

City State ZIP —wrerrimes

_______________________________ |
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DIGITAL TECHNOLOGY REVIEW

SERIAL 28 BIT
SHIFT REGISTER

DATA IN

BRIGHTNESS LED

ROW
C
ONTROL DRIVERS

COLUMN LED
INPUTS MATRIX

Hewlett - Packard’s
HDSP-2000, a 4-char-
acter, alphanumeric
LED display, eliminates
problems associated
with conventional dis-
plays by providing on-
board storage of de-
coded row data plus
constant current-sink-
ing row drivers for
each of the 28 rows
in the display. This ap-
proach allows the user
to address each pack-
age through just 11
interconnections

SERIAL
DATA OUT

data to the appropriate shift register
location and applying a voltage to the
appropriate column.

Since the device combines a sig-
nificant amount of logic and display
capability in a small package, on-
board power dissipation is relatively
high, making thermal design of the
display mounting an important con-
sideration. Full power operation at
T = 25°C (with Yo = Ve =
Veor = 5.25 V) is acceptable if the
thermal resistance from pins to am-
bient, ¢ca, is not greater than 35°C/
W /cluster, assuming that the display’s
mounting surface becomes an isother-
mal plane. If only one display is
operated on this plane at 1.7 W,
temperature rise above ambient be-
comes 42.5°C; a second display
doubles the temperature. Thus cata-
stropic levels are quickly reached,
and an appropriate increment of heat
dissipating capability must be added
to the mounting plane for each dis-
play cluster added to the display
string.

A practical display system using
the device requires interfacing with
a character generator and refresh
memory. Refresh memory stores in-
formation to be displayed, coded in
any of several standard data codes
(a display font may be customized
through wuse of a custom-coded
ROM). The character generator re-
ceives data from the refresh memory
and outputs seven display data bits
corresponding to character and col-
umn select data input. These data
are converted to serial format in a
parallel-to-serial ~shift register for
clocking to the array’s shift register.

Each character is formed with a
5 x 7 dot matrix, capable of dis-
playing the full ascu code, lower
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case as well as upper case letters,
punctuation marks, mathematical
and other symbols, and numerals.
Each 4-character package measures
0.699 x 0.290” high (17.7 x 7.25
mm). The displays operate at tem-
peratures from —20 to 70°C for use
in hostile industrial environments.
They are priced at $47 for a 4-digit
cluster (U.S. price) in quantities of
125 clusters.

Circle 145 on Inquiry Card

Multiprocessor Computers
Double Performance,
Improve Fault Tolerance

Medium-to-large scale B 6800 com-
puters added to the company’s ‘800’
family are claimed to provide twice
the performance of similar sized
B 6700 systems now is use. Accord-
ing to Ray W. Mecdonald, Chairman
of Burroughs Corp, Detroit, MI
48232, “the B 6800s represent a new
level in the evolutionary development
of Burroughs advanced multiprocessor
architecture. . . .” Systems incorpo-
rate a faster CPU, with lookahead
logic, which operates at 6.7 MHz;
an I/0O processor with larger buffers
and increased channel capacity; a
large high speed main memory sub-
system; and a data communications
subsystem that incorporates new net-
work and message processing func-
tions.

Three models in the series are the
B 6807 and 6811, each with one cen-
tral and one I/O processor; and the
B 6821 with dual central and dual
I/0O processors. Systems can be con-
figured to contain up to four central,

four I/0, and 16 data communica-
tions processors and 15,728,640 bytes
of directly addressable memory. Cen-
tral processor lookahead logic en-
ables simultaneous fetch and execu-
tion of instructions. Fault tolerance
is improved by having the CPU retry
instructions, retry memory accesses
by retaining addresses in the event
of error conditions, and perform resi-
due checks on all address calcula-
tions.

The series use self-powered, error-
correcting, high density planar core
memory that may be 2-way inter-
leaved. Read access time is 325 ns
for six bytes. Multiple central pro-
cessor configurations have main mem-
ory that is associated with each CPU,
plus memory that is global to all
processors. Each CPU can have up
to 3,145,728 bytes of main memory.
Global™ memory has a capacity of up
to 3,145,728 bytes. Optimized mem-
ory access logic enables the 6811
and 6821 CPUs to provide two and
four times the throughput of the
6807.

I/0 processors operate indepen-
dently of the CPU and can sustain an
aggregate data transfer rate of 2.2M
bytes/s. Each processor has 20 chan-
nels; 12 with 512-byte buffers, eight
with 256-byte buffers. I/O channels
load data to and from peripheral
devices and transfer data to and from
memory simultaneously. The com-
bination of expanded buffer sizes and
simultaneous  operation  increases
throughput by efficiently utilizing
memory, making more cycles avail-
able to the CPU.

Effectiveness of the computer’s dis-
tributed processing architecture is
further extended by network and
message processing functions that are
incorporated in the data communica-
tions subsystem. Each subsystem has
393,216 bytes of memory and pro-
vides for network continuation audit,
and recovery if the central system
is not available.

The data communications proces-
sor (DCP) accumulates requests and
messages from data communications
devices and transfers them to disc
files that are shared by and subse-
quently accessed by the main system.
Broadband communications control
enables the DCP to service multiple
data links ranging from 19.2K to
1.3M bits/s. The control operates
asynchronously with the DCP and
communicates at the message level
through binary synchronous or Bur-
roughs Data Link Control Proce-
dures. A new control provides high
speed block transfers of messages be-
tween DCP memory and CPU mem-
ory independent of the DCP’s opera-
tion. This further distribution of mes-
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have it.

Ask
CONTROL DATA for the Ol industry standard:

40, 80,150 and 300 MByte Storage Module Drives
you can interchange without changing your design.

Ask who makes and ships the
storage module drives that have
become the industry standard and
you'll get just one answer. Control

Data. We've already delivered close Now —with the introduction of the ‘‘Mini-module’ drive—

to 3000 SMD’s — all with removable get an even more complete family of compatible drives.

media—to more than 100 customers.

And all models are in production. mmm
What's more, we offer easy system 9730-12

integration through common ; 9730-24 ? g:‘;g 7 'S”hcjtl’)slt/%sm

interface software and firmware. 9730-48 ‘ format and

That means you can select the best 9760 ot ain

drive for any given proposal without e common to

spending big dollars to modify your Removable| \ all models.
basic system design. And that's a
big benefit for you in any prlce-

competitive situation!

9764
9766

F inf t 11 (612) 830-5741 t to: Ray C der,

O%rMmgrrgc:Ec?rsﬁzla?e'sonMgﬁager. Control Da?ar éeo?prgrgzgg,oys& Cg)r%p.rf;;vr Aen;enue South, ASK the CDC OEM people l
Minneapolis, MN 55435, Dept. CD-106.

Please send information on your Storage Module Drives. I
@ CONTROL DATA |
CORPORATION I
CITY STATE ZIP AREA CODE PHONE J
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sage handling increases throughput
of the data communication subsys-
tem.

Availability and maintainability
are improved by a microprocessor-
based maintenance processor and dis-
play. This processor uses regular sys-
tem peripherals to run diagnostic
routines, and has the ability to ac-
cess and display status of the entire
central system. A memory tester,
incorporated in CPU logic, is also
controlled by the processor. Main-
tenance diagnostics software can be
system driven and run online, allow-
ing maintenance confidence routines
to be initiated by the user or by
the system’s master control program,
and to run with user application
programs. The CPU’s built-in self-
test logic allows the CPU to test
itself during idle periods.

Circle 146 on Inquiry Card

Network Control System
Incorporates Diagnostic/
Restoral Functions

Monitoring, diagnostic, and restoral
functions for high speed Fast-Poll
multipoint modems are provided by
the Multipoint Network Control Sys-
tem (MNCS) announced by Codex
Corp, 15 Riverdale Ave, Newton,
MA 02195. Operating through the
use of a frequency division multi-
plexed secondary channel, the MNCS
performs most functions without in-
terrupting data on the high speed
channel, All operations and controls
are performed from the central site;
no manual intervention is required
at remote multipoint drop locations.

Composed of master control con-
sole, which provides the man-machine
interface to the multipoint network,
and remote card set, which installs
on remote modems, the MNCS identi-

fies that portion of the network that
is malfunctioning and allows net-
work operation to be restored through
alternate facilities. The console is
capable of controlling up to eight
separate multipoint lines, each of
which can have up to 30 drops—for
a total of 240 addressable locations.
In addition, the system can be sup-
plemented with digital patching mod-
ules which permit the console to
be patched into an unlimited num-
ber of additional multipoint net-
works. ’

The unit provides three operating
modes. Monitor mode allows EIA
interface signals and modem indica-
tors for all remote units to be de-
termined successively or on a se-
lective basis. A streaming search
function identifies any remote modem
whose inbound carrier has latched
up and is interfering with normal
system operation.

Test mode provides capability to
perform five different system test
functions: remote modem self-test
check, outbound bit-error rate test,
audio loopback on any unit, digital
loopback on any unit, and poll test
which simulates the dynamic operat-
ing modes of a multipoint network.
Error performance is displayed on the
front master console digital readout
displays.

Configuration mode allows recon-
figuration of the network from the
central site using alternate facilities
to maintain network operation de-
spite failures. The MNCS can cause
all modems on a selected line to
fall back to lower operating speeds
so that maximum utilization of de-
graded line facilities is possible.

Options to the MNCS include a
dial backup autoanswer unit (pBAAU)
which automatically switches a re-
mote modem into a dial backup mode
upon receipt of incoming dial calls;
a modem substitution switch which
switches a standby modem into op-

Supplementing Codex’s
family of LSI Fast-Poll
4800- to 9600-bit/s
multipoint modems, the
Multipoint Network
Control System oper-
ates through a fre-
quency division multi-
plexed secondary
channel to provide
monitoring, diagnostic,
and restoral functions
without interrupting
data on the high speed
channel

eration under MNCS control; and a
node bypass switch which provides
operation of MNCS functions at re-
mote locations.

Circle 147 on Inquiry Card

Assembler/Editor Enables
Interactive Editing
With 4K Memory

An assembler/editor that enables
users to perform interactive editing
via a teleprinter keyboard, OMEGA
3/05 runs in 4K 16-bit words of core
or semiconductor memory and is
specially designed to function with
L.SI-3/05 Millicomputers. In develop-
ing the language, Computer Auto-
mation, Inc, Naked Mini Div, 18651
Von Karman, Irvine, CA 92713, com-
bined the features of a conversational
source program editor and a high
performance, 2-pass assembler.

The software provides program gen-
eration, editing, and assembly capa-
bility in a compact, easy to use,
Teletype™ driven environment. An
source buffer

in-memory manager
allows the wuser to maintain and
assemble programs without inter-

mediate tapes. Either the new source
program or the corresponding object
program, or both, can be punched
out for future use.

Reading free-form input, the assem-
bler translates it and generates an
object program. The editor provides
interactive add, delete, and control
functions to simplify the task of pre-
paring and modifying programs.
Source programs can be constructed
in memory from pieces of existing
programs or generated via a termi-
nal keyboard and then assembled.
Source program debugging is facili-
tated by automatic printing of easy
to understand error codes after each
erroneous statement.

Editing commands are entered via
a TTY keyboard; listing and punch-
ing can be dynamically directed to
the bit-serial TTY or to any device
attached to the 3/05 via the dis-
tributed 1/O system. Source input
can be switched back and forth from
the TTY keyboard to card reader,
paper tape reader, or memory.

An extended version of the pack-
age is available to support the soft-
ware with nonstandard peripherals.
This package includes object code
for the assembler nucleus and source
code of assembler I/O routines. 8K
memory is required. Both versions
are supplied on paper tape with full
documentation. Basic package is
priced at $140. O
Circle 148 on Inquiry Card
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It Takes MoreThan
A Handful of Chips

To Solve An Industrial
utomation Problem

It takes a lot more. It takes I/O. It takes com-

munications. It takes peripherals. It takes

“# software. It takes service and support. And,
.Lw“ e : most of all, it takes people who under-
s iy stand the needs of the industrial
system builder. People who can
translate those needs into cost-
effective solutions.

That’s what PCS is all
about. And that’s why we
make more industrial micro-
computers than anyone
else. Find out how we can
help you solve your
industrial automation
problem. Send for a free
brochure that describes
the PCS Hard Hat line of
industrial microcomputer
products and services.

.........................................................................

Please send me more information about [JPCS single-board :
microcomputers [0 PCS packaged systems [0PCS customer support .
capabilities. :
[J Please have a salesman call.

Name Title

Company

Street
Proce_ss Computer Systems : ity State
5467 Hill 23 Drive, Flint, Michigan 48507 ]
313-767-8920 TWX 810-235-8667 :  Telephone Zip
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99(0/10 OEM minicomputers.




Built, backed and priced
to sharpen your competitive edge.

TEXAS INSTRUMENTS.

The 990/10 minicomputer from TI
brings superior value to both you and
your customers.

Starting with field-proven
hardware, the 990/10 delivers the
reliability you expect from TI. And
all the off-the-shelf support you need
for user applications. You get standard
software languages, a broad choice of
peripherals and nationwide service.

Built for more processing power.
The 990/10 is the most powerful
member of the 990 computer family.
Its architecture provides features that
give you maximum processing power
for your money. Like hardware mul-
tiply and divide. A 16-level hardware

Peripheral Interface Modules

interrupt structure. 16 registers ar-
ranged in a workspace concept. I/0
that’s directly programmable through
the Communications Register Unit
(CRU) and autonomously through a
high-speed data bus. And bit, byte
and word addressing of memory.

Built for system flexibility.

In small or large configurations,
the 990/10 design provides surprising
flexibility for a small investment.

The CRU, with up to 4096 1/0 lines,
reduces interfacing costs by keeping
controller complexity to a minimum.
The TILINE* asynchronous high-

Model 913 Video Display Terminal

speed data bus can support both high-
and low-speed devices and takes
advantage of design simplicity for
simultaneous data transfer between
peripherals, the CPU and memory.
With the 990/10, you get a power-
ful instruction set with an extended
operating feature that allows hardware
to take over operations that software
would normally execute. An optional
mapping feature provides memory
protection and memory expansion
to 1 million words. And, optional
error-correcting memory corrects
single-bit errors for increased
system reliability.

DS 25/50
Disc Drives

Full peripheral support.

As well as a range of standard
peripherals, disc storage to 90 million
16-bit words and magnetic tape with
800 and 1600 bpi options are available
for low-cost mass storage and back-up.

A choice of software.

With common higher level lan-
guages, FORTRAN IV, COBOL and
Multiuser BASIC, plus the 990/10
assembly language, you have all the
tools you need for an efficient appli-
cation program.

Both the disc-based and memory
resident operating systems give you
modularity and flexibility for system
generation to meet application de-

Model 979
Tupe Drive

mands. We offer program development
aids for creating and testing software,
and communications software to sup-
port synchronous or asynchronous
data transmission.

Backed with nationwide service.
Our responsibility to you doesn’t end
with the sale. We follow through with
complete system training, plus a
nationwide factory service network.
The T1990/10 minicomputer. We build
it, back it and price it the way you and
your customers want it. You can start
configuring a system now with our 990
Computer Systems Handbook on the up-
ward- compatible family of the TMS 9900
microprocessor, 990/4 microcomputer
and 990/10 minicomputer. For your free
copy, send a letterhead request to Texas
Instruments Incorporated, o
PO. Box 1444, M/S 784,
Houston, Texas 77001.

TEXAS INSTRUMENTS

*Trademark of Texas Instruments.

INCORPORATED
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AROUND THE IC LOOP

1K RAMs Compatible With
Microprocessor Systems

The addition of three static RAM
circuits to its line of n-MOS/1K
memory support devices has been an-
nounced by Texas Instruments Inc,
PO Box 5012, Dallas, TX 75222. Or-
ganized as 256 x 4, the devices are
available in speed ranges of 1000-,
650-, and 450-ns maximum access
and R/W cycle times. They are ap-
plicable to 4-, 8-, or 16-bit micro-
processor-based systems.

Operation is from single 5-V sup-
plies. The devices are fully TTL com-
patible and a 3-state output and chip
enable simplifies memory expansion.
Typical power dissipation is 175 mW.
All have fully decoded direct address-
ing and are available in plastic or
ceramic DIP rated over a range of
0to 70°C.

TMS 4039/2101, with 22 pins, has
separate input and output, output
enable, and two chip enables; TMS
4042/2111, with 18 pins, features bus-
oriented common I/0, output en-
able, and two chip enables; and
TMS 4043/2112, with 16 pins, offers
common I/O and chip enable. Prices
in 100-piece quantities for parts in
plastic (with N suffix) range from
$3.00 for devices with 1-us maxi-
mum access times to $3.25 and $3.80
for those with 650- and 450-ns ac-
cess times, respectively.

Circle 350 on Inquiry Card

16-Line to 1-Line
Multiplexers Now
Available in CMOS

Versions of the DM74150 and the
8219 industry-standard 16-line to 1-
line multiplexers are now available
in CMOS from National Semiconduc-
tor Corp, 2900 Semiconductor Dr,
Santa Clara, CA 95051. MM74C150
and the 82C19 multiplex 16 digital in-
put lines to one output line. A 4-bit
address code determines the particu-
lar 1-0of-16 input that is routed to
the output. Data are inverted from
input to output on both devices. A
strobe pin, which overrides the input
data, places the output of the 74C150
in the logic “1” state, and the out-
put of the 82C19 in a high imped-
ance state.

Both the 74C150 and the Tri-State®
82C19 feature protective clamp diodes
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Logic diagram for Tri-State®
CMOS MM72C19/MM82C19 multi-
plexers

on all inputs, a guaranteed noise
margin of 1.0 V, a noise immunity
of 045 V. typically, and an op-
erating supply range of from 3 to
15 V. They are designed for opera-
tion from —40 to 85°C and are avail-

able in either a 24-pin epoxy B
package or a 24-pin ceramic DIP.
54C150 and 72C19 versions are avail-
able for operation over the —55 to
125°C range in either 24-pin ceramic
DIP or 24-lead flatpack.

CMOS IC Converts
Binary Input to
Dial Phone Pulses

Designed to convert a 4-bit binary
input code to a number of serial
output pulses corresponding to the
value of the input code, MC14408
and 14409 can be used to convert a
BCD input to pulse trains that are
equivalent to the pulse signals gen-
erated by dial telephones. Both de-
vices perform identical functions ex-
cept that the signal output at the
dial rotating output in the 08 re-
mains high during continuous out-
pulsing of all digits, while in the

09 it is low between each digit pulse
burst.

BCD or binary inputs are accepted
from control logic, memory, or a
companion MC14419 2-of-8 keypad-
to-binary code converter. Partitioning
on the devices permits addition of
RAM and controls for repertoire dial-
ing applications.

An internal memory holds a 16-
digit number that will remain until
replaced by another entry. A redial
input eliminates the need to re-enter
a number if a call cannot be com-
pleted. Four other control inputs—
hold, call request, interdigit time,
and make-break ratio—are also in
the circuit.

(Continued on p 46)



There is only one

reason to huy the

Double density elec- :
tronics and head design

permit expanded data
capacity to 6.4M bits as
well as single density
encoding in the same
drive. A variety of
sector options include
IBM and expanded soft -
sectoring, 32 hole hard
sectoring and sector
generation.

N

There are many more No. 1
reasons to buy the Wangco/Orbis
Model 76 Floppy Disk Drive - like
low 45 watt power consumption,
self-centering clutch and wide
mouth door with open and close
interlock for gentle media
handling, and choice of optical
or mechanical write protect
circuitry.

Write for full information to:
Wangco, Inc., 5404 Jandy Place,
Los Angeles, CA 90066.
(213)390-8081

WANGCO

Wangco/Or
Floppy Dis

IS
4\

IBM-type
ceramic heads

with low pad
A force give 15,000

1 hours head life
and extended
media life.

High reliability
design makes
possible 5000
"hour MTBF with
S¥ no recommended
o maintenance.
Die cast
mainframe
and carrier
maintain precise
tolerances.

Fast access positioner and
electronics facilitate 6 ms
track to track seek with
164 ms average seek. Low
friction uniball positioning
assures data reliability of 1 x 10.'0
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Management

Introducing a revolutionary
new product.

The 8080A microprocessor.
Well...new for us anyway.
National is now second-sourcing
the 8080A. Backed by support devices

galore and a complete family of 8080 products
(some available now, some coming soon).

Were cranking 8080A’s out by the carload.
Delivery (as many as you want) is no problem.
So if the other guy’s line is busy, you might give us a call.

National Semiconductor Corporation CcD10
2900 Semiconductor Drive,
Santa Clara, CA 95051

|

|

|

|

: Gentlemen, i o i
| Please send your passel of prolific pontifications about your
| INS8080A, support devices, and related family products.
|

i

|

|

|

|

NAME TITLE

COMPANY

ADDRESS

CITY STATE ZIP }
e -

2 National Semiconductor
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Make-Break Ratio
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Control Inputs Re-Dial 10
Interdigit Time 14

Block diagram of Motorola
MC14408/09 binary to phone
pulse converter

On-chip circuitry combined with an
external capacitor and inductor pro-
vide the clock frequency. The phone
system normally uses a 16-kHz clock
frequency but the part will operate

over a frequency range of 4 to 80
kHz.

Both circuits, from Motorola Inc,
Integrated Circuit Div, 3501 Ed Blue-
stein Blvd, Austin, TX 78721, operate

over a range of 3 to 6 V and are
available in 16-pin DIL packages.
Pricing in quantities of 100 to 999
is $6.98 for plastic and $9.08 for
ceramic. Circle 351 on Inquiry Card

Small, Fast Settling,
8-Bit DACs Provide
+0.2% Nonlinearity

Quality performance usually found
only in larger, more expensive mod-
ular units is claimed by the manu-
facturer for two versions of the
DAC90. Both are monolithic 8-bit de-
vices complete with internal refer-
ence and scaling resistors, and have
200-ns settling time to =*=0.2% of
full-scale range (FSR) for a 10- to
100-@ load range. Nonlinearities
are =0.2% over the respective tem-
perature ranges: —25 to 85°C for
model BG, —55 to 125°C for SG.
Digital inputs are accepted in com-
plementary binary format; devices
may be connected for complemen-
tary straight binary or complemen-
tary offset binary operation. Adding
an external inverter permits use in
complementary 2’s complement mode.
Analog output will not vary by more
than =% LSB over the specified tem-
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perature ranges. Gain error of 5%
and offset error of 1% of FSR are
adjustable to zero with external trim
pots.

Gain drift of the devices made by
Burr-Brown Research Corp, Interna-
tional Airport Industrial Park, Tuc-
son, AZ 85734, is =50 ppm/°C;
offset drifts are =1 ppm of FSR/°C
unipolar, =50 ppm bipolar. Analog
output ranges are =1 and 0 to —2
mA; output impedances are 1.8 kQ
bipolar, 2 kQ unipolar; compliance
is —4 to 4 V; and internal reference
is7.6V.

Power supply requirements are
*+14.5 to =155 V. Drain at the
+15-V rated supply is 7 mA. Sensi-
tivity is *=0.02% of FSR/%Vs at 15
V, £0.002% at —15 V.

Prices of the 16-pin ceramic DIPs
range from $8.50 each for the BG
and $12.50 for the SG in 100 lots
to $13 and $19, respectively, in lots
of less than 25,

Circle 352 on Inquiry Card

Semi-Custom IIL Program
Speeds Up Design
Of Prototype Chips

SWAP (Stewart-Warner array pro-
gramming), a concept in semi-custom
LSI IIL that is claimed to permit 4-
week delivery of first prototypes for
tooling costs as low as $1800, is
based on the concept of a master
chip with a standard pattern of cir-
cuits that have not been intercon-
nected. An interconnection pattern
for the master chip is designed and
implemented according to each cus-
tomer’s requirements.

Stewart-Wamer Microcircuits, 730
E Evelyn Ave, Sunnyvale, CA 94086
claims that IIL technology combined
with implementation of the master
chip technique offers distinct advan-
tages in price and delivery. Gate
costs as low as %¢ each and the low
tooling costs are said to give swap
the following advantages over the
conventional use of standard SSI/
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Direct input and output
of analog and digital signals
to your computer.

RTP is a family of standard
products that allows direct input
and output of analog and digital
signals to your general purpose
digital computer.

The parameters of RTP design?
Unprecedented reliability. Greatly
reduced maintenance and ease of
servicing. Less engineering de-
sign time for the system designer.
Extending system life through
non-obsolescence. Low cost.

If you're involved in the design
of a measurement and control
system, we’d like to send you our

"'

VIIIFE 7 2vvr
'8/ /4

1 v

i
J

1400 NW 70 Street, Fort Lauderdale, Florida 33309 e
Japanese Distributor: Tamagawa Seiki Co., Ltd. 3-19-9 Shin-Kamata, Ohta-Ku, Tokyo, Japan 144.

new booklet “Using RTP.” It dem-
onstrates how you can order
standard, off-the-shelf products
and any popular minicomputer,
plug them together, and begin
operation of your measurement
and control system. Localor
remote.

Just circle our number on the
reader service card, or, if your
needs are immediate, call us at
(305) 974-5500. Ask for Larry Buck
or Randy Dailey.

B Computer Products,inc.

Using RTP.
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(305) 974-5500, TWX (510) 956-9895.
Phone: 03-731-2131.
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UNRETOUCHED

Your IC lead

frames look like

22X magnification

unretouched

rough edge of lead frame

THEIRS '

Arrows indicate scars and abrasions made by

An ordinary edge-bearing
socket contact after 5 insertions

of DIP lead frame. Contact
has been spread apart to
show inside faces of contact.
Notice how the contact has
scars and abrasions from
rough, irregular edge of IC
lead frame. Electrical con-
tact is degraded and resist-
ance isincreased. Reliability
is obviously reduced

Lead frame in place in an
ordinary edge-bearing
contact.

\!

PN

i

|| 4

Arrows indicate contact surface still smooth

clean, free from abrasions

22X magnification

unretouched

OURS

ROBINSON-NUGENT “side-
wipe” socket contact after 5 in-

D)

A 4

sertions of DIP lead frame.
Contact has been spread
apart to show inside faces
of contact. See how the RN
contact—because it mates
with the smooth, flat side of
the IC lead frame—retains
its surface integrity. This
100% greater lead frame
contact results in continued
high reliability.

Lead frame in place in
RN “side-wipe" contact.




expose’junk’socket problems

Secret of RN high reliability
‘side-wipe’ DIP sockets
revealed by microphotos

Here’s microscopic proof that high reliability
Robinson-Nugent “side-wipe” DIP sockets
make 100% greater contact than any edge-
bearing socket on the market. This advance
design provides constant low contact resist-
ance, long term dependability—trouble-free
IC interconnects. Yet RN high reliability DIP
sockets cost no more than ordinary sockets!

WRITE TODAY

for catalog and informative
book “What to Look for in

IC Interconnects.’ Free
from Robinson-Nugent—the people who make more
kinds of high reliability IC sockets than anyone.

(R
A

K

L

Get the high reliability that eliminates trouble.
RN “side-wipe” DIP sockets make contact with the
wide, flat sides of your IC leads. You get 100% greater
surface contact for positive, trouble-free electrical
connection.

They’re even packaged for high reliability.
“Protecto-pak”® packaging delivers consistently per-
fect RN sockets to your production line—for auto-
mated or manual assembly.

OLDINS ON
NUGENT ING.

800 East Eighth Street, New Albany, Indiana 47150 » Phone: (812) 945-0211

Call me, I'm interested. Circle 27.
Send product information. Circle 35.

Ll




[ AROUND THE IC LOOP |

MSI circuits: savings to the customer
of 50% or more in direct IC costs;
reduction in ICs required per system
(one swap circuit replaces 5 to 100
standard devices); smaller physical
size for less expensive PC boards
and hardware, higher reliability, and
smaller and less expensive system
power supplies; reduced manufac-
turing costs per customer system with
fewer IC insertions; simplified system
checkout and repair; and reduced
inventory control and procurement
activity. IIL gates are in full com-
patibility with DTL, TTL, and CMOS
ICs and discrete transistors.

Typical circuit functions that can
be configured include logic gates,
monostable and astable multivibra-
tors, flip-flops, oscillators, and Schmitt
triggers, with interface circuits avail-
able at each I/0O pad. Two different
versions of the chip are available:
a 16-pin device with 208 gates and
14 interface circuits; and a 24-pin
device with 408 gates and 22 inter-
face circuits.

A custom design kit, a prerequisite
for starting in this program, sells
for $25. It consists of a design man-
ual (complete with vellum work
sheets) and 15 sample devices.

Circle 353 on Inquiry Card

8-Bit Register Added
To IC Filter Set

Completing a 3-part circuit set de-
signed for digital filtering and sig-
nal processing applications up to 30
MHz, an 8-bit serial/parallel regis-
ter is now available. The Am25LS22
includes a sign extend function for
use with the 25LS14 multiplier and
will be second-sourced by other man-
ufacturers as the 54/74LS322.

The circuit is available from Ad-
vanced Micro Devices Inc, 901
Thompson Pl, Sunnyvale, CA 94086
in molded or hermetic DIP and speci-
fied for operation over commercial
or military temperature ranges. All
undergo 100% processing to the re-
quirements of MIL-STD-883.

Prices in 100-piece lots range from
$4.60 each for a molded DIP rated
from 0 to 70°C operation to $9.20
for a hermetic DIP rated for —55
to 125°C. Dice are also available at
$4.25 for the commercial range and
$6.80 for the military.

Circle 354 on Inquiry Card

50

Multiplexers Combine
Accuracy and High
Speed in 16-Pin DIPs

MUX 202-M and 203, 8-channel
single-ended multiplexers, are de-
signed for use in multiple-output,
time-shared A-D converters, trans-
mitters, and receivers. Both are over-
voltage protected on analog and dig-
ital inputs and are protected against
channel interaction when the power
is removed. For 16-channel applica-
tions, two of the 16-pin hermetic DIPs
can be connected in less space than
comparable 16-channel units.

Key specifications of the units from
Hybrid Systems Corp, Crosby Dr,
Bedford, MA 01730 are 0.01% ac-
curacy, 0.01% crosstalk at 10 kHz,
0.5-us address time, TTL/CMOS com-
patibility, and +=15-V power require-
ments, The 202-M is fully processed
to MIL-STD-883.

Circle 355 on Inquiry Card

Add-In Memories Meet
LSI-11 Requirements

Two Mastermind™ 16-bit word semi-
conductor memory modules designed
for complete compatibility with Dig-
ital Equipment Corp’s LSI-11 com-
puter have been announced by Mem-
ory Systems, Inc, 3341 W El Segundo
Blvd, Hawthorne, CA 90250. Both
are rated at 500-ns access time with
800-ns cycle time. Power required is
12 V at 0.5 A and 5 V at 2 A.
Prices will start at $875 for an 8K
version (model 2000-8) and $1450
for a 16K version (model 2000-16)
in single quantities.

Circle 356 on Inquiry Card

Micropower Voltage
Detector Circuits Have
User-Settable Levels

ICL8211 and 8212, settable micro-
power voltage detector circuits, are
capable of measuring between 2.0
and 30 V. Both devices maintain vir-
tually constant power supply cur-
rents, typically 20 pA, over the input
voltage range during their off or
“sensing” states.

Output of the 8211 in its on state
is current limited to 7 mA, suitable
for directly driving a LED lamp with-
out a current limiting resistor. Out-
put of the 8212 may vary, for appli-
cations demanding a variable output
or higher current levels.

Both of the devices from Intersil,
Inc, 10900 N Tantau Ave, Cupertino,
CA 95014 can be connected to pro-
vide an output exhibiting an hys-
teresis effect, making them suitable
for indicating transitory voltage ex-
cursions beyond pre-set limits, even
after the input voltage has returned
to an acceptable level.

Prices at 100 pieces for either de-
vice are $1.50 for use from 0 to
70°C, packaged in an 8-pin miniDIP,
Units are also available in TO-99
packages for use in commercial (0
to 70°C) or military (—55 to 125°C)
ranges.

Circle 357 on Inquiry Card

Alternate Source Named
for Mostek 4K RAM

Fairchild Camera and Instrument
Corp and Mostek Corp jointly an-
nounced that Fairchild’s MOS/CCD
Products Div will be an alternate
source for the Mostek MK 4027.

Fairchild has been supplying the
16-pin, 4096-bit dynamic RAM for
the past year, and is now in high
volume production for applications
with access time requirements in the
200- to 350-ns range.

First shipments from Fairchild are
scheduled for the fourth quarter of
1976.

Bipolar Producer
Adds lIL Capability

Micro Components Corp, 99 Bald
Hill Rd, Cranston, RI 02920, a cus-
tom producer of linear ICs, is now
offering IIL circuitry as part of its
regular product line. The IIL pro-
cess offers the low powered advan-
tages of CMOS with bipolar speed,
and is said to provide other advan-
tages including reduced costs, smaller
equipment size, lower component
count, and better inventory mix. Dig-
ital and linear circuit designs can be
combined on the same chip. Many
interface problems that previously ex-
isted with MOS designs are also
resolved.

Because of IIL’s extreme simplic-
ity, up to 3500 gates or over 10,000
memory bits can be placed on one
high yield chip. The speed-power
can be as low as 0.13 pJ], at speeds
nearly as fast as TTL. Power dis-
sipation by the thousands of gates
will be no more than that of exist-
ing 100-gate devices. In situations

COMPUTER DESIGN/OCTOBER 1976



Once you make up your mind
not to be a follower,
there’s only one alternative.

You lead. It’s that simple.
As 3M did back in 1971 when we
introduced the “Scotch” Brand
34" Data Cartridge. You know the
changes it caused in the industry.

Then, in ’73, we introduced
the people-proof, jam-proof,
wear-resistant DCD-3 Drive.

It wasn’t the first on the market,
it was simply the best, with design
features that confirmed 3M’s
engineering leadership. But if
you’re committed to this business,
as we are, you're a slave to
constant discontent.

So now, we’d like to introduce
you to our new DCS-3000 series, an
ANSI-formatted system that allows
one formatter to operate up to

8 drives. The media is our standard perform a given function. There’s

DC300A Cartridge with a total
capacity of 23 million bits. Perhaps
its greatest advantage is the ease
with which you can integrate it
into a system. Only one cable to the
user’s logic is required. And the
complete set of status flags is
available to indicate readiness to

IRCLE 28 ON INQUIRY CARD

an error check during both read
and write operations, and an error
flag to indicate errors. There’s an
automatic search (90 ips) to

tape mark, and a variable-length
erase function.

It adds up to this: now the
system designer has a reasonably-
priced peripheral that delivers
both data reliability and data
interchange capability. We're certain
our competitors are going to be
very interested in this new system.
And if you are too, just write
3M Company Data Products,
Dept. 129, Mincom Division,
Bldg. 223-5E, 3M Center, St. Paul,
Minnesota 55101.

All our competitors
can do is follow us.

 DATA PRODUCTS

incom Division

3M CENTER -

SAINT PAUL, MINNESOTA 55101
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where high speed is not a require-
ment, the chips will provide micro-
watt power dissipation while supply-
ing high current output drive capa-
bility.

Circle 358 on Inquiry Card

Analog IC Devices
Meet Mil Specs

Five analog IC devices added to its
high reliability product line by Sig-
netics’ Military Div, 811 E Arques
Ave, Sunnyvale, CA 94086 are avail-
able over the full military tempera-
ture range and are processed in ac-
cordance with MIL-STD-883, classes
A, B, and C. Two dual operational
amplifiers; LM158 and SE532, are
typically $5.53 and $5.60 each in
100-piece lots of class B rating.
SE515 differential amplifier, DM7820
dual line receiver, and DM7830 dual
differential line driver are $14.63,
$22.68, and $22.68, respectively, at
the same rating.

Circle 359 on Inquiry Card

Support Center to
Aid LSI Application

An LSI System Support Center lo-
cated in West Palm Beach, Fla has
been announced by Dr Steward S.
Flaschen, ITT vice president and
deputy general technical director.
Its purpose is to assist ITT equip-
ment and systems divisions in apply-
ing LSI circuits to their product lines.
Headed by technical director Barry
H. Soloway, the facility is intended
“to provide increased capabilities for
the design, selection, and testing of
standard and custom LSI circuits.”
Although located at the site of the
ITT Semiconductors plant, the center
will operate as a separate entity,
reporting to ITT World Headquar-
ters in New York.

Generator Chip Offers
Choice of 16 Baud Rates

A single baud rate generator, COM
5026, provides any one of 16 pro-
gram or switch selectable output
frequencies and is compatible with

52

dual baud rate generator COM 5016.
It offers 16 asynchronous/synchronous
baud rates, direct UART/USRT com-
patibility, a reprogrammable ROM
for generating other frequencies,
TTL and MOS compatibility, on-chip
input pullup resistors, accuracy to
within 0.01%, and a 50% duty cycle.

Produced by SMC Microsystems
Corp, 35 Marcus Blvd, Hauppauge,
NY 11787, the chip is a silicon-gate
n-channel MOS LSI device made by
the Coplamos® process. With the
addition of a crystal, it provides an
output of any of 16 externally-select-
able frequencies. The reprogram-
mable frequency-select ROM can be
programmed to generate other fre-
quencies from other crystal or ex-
ternal-input frequencies. Baud rate is
externally selected by a 4-bit ad-
dress. The 14-pin ceramic DIP de-
vice operates from 0 to 70°C and
can be driven from a TTL level
input or by an external crystal.
Circle 360 on Inquiry Card

IC Comparator Operates
At Up to 100M Samples/s

High speed comparator SP750B fea-
tures a maximum settling time of 2
ns and a propagation delay of 3.5
ns. Input and output levels are ECL-
compatible.

Additional features of the device
from Plessey Semiconductors, 1674
McGaw Ave, Irvine, CA 92714 that
are said to reduce overall system
hardware count and increase system
reliability include an integral latch
function that allows use in the hold
mode, integral gating for decoding
comparator outputs in a multilevel
comparator chain, wired-or outputs
for decoding for 4-bit lines, and pre-
cision switched current sources that
can be summed for A-D conversions.

Used in a 4-bit parallel ADC, the
comparator operates at rates up to
100M samples/s. In a complete A-D-A
system, it operates at rates up to

30M samples/s with 8-bit accuracy.
Circle 361 on Inquiry Card

Power Drivers Added to
Digital Interface Line

Twelve monolithic peripheral power
drivers rated for continuous opera-
tion over the 0 to 85°C range have
been added to its digital interface
family by Sprague Electric Co, 555
Marshall St, North Adams, MA 01247.

Series UDN-3600 dual 2-input
drivers are designed for loads such
as incandescent lamps, LEDs, mem-
ories, heaters, and other noninduc-
tive loads of up to 600 mA at 80
V; series UDN-5700 dual and quad
drivers with transient protected out-
puts are designed for use with induc-
tive loads such as relays, solenoids,
or stepping motors at up to 1.2 A
(four drivers) or 600 mA (one driv-
er) at 80 V.

All devices are available with anp,
NAND, OR, or NoOR digital logic in-
puts which are suitable for use with
standard low level digital logic. Pack-
aging is in 8- and 16-pin DIL plastic
cases.

Circle 362 on Inquiry Card

Plastic DIP Op Amp
Serves as Signal
Processing Preamplifier

A pin-for-pin replacement for Ray-
theon’s A739, the XR-4739 dual low
noise operational amplifier IC is de-
signed primarily for preamplifiers in
signal processing equipment. It is
available as a molded plastic 14-pin
DIP, and operates over the 0 to 75°C
commercial temperature range. The
product from Exar Integrated Sys-
tems, Inc, 750 Palomar Ave, Sunny-
vale, CA 94086 features S/N ratio
of 76 dB (RIAA 10-mV ref), channel
separation of 125 dB, unity gain band-
width of 3 MHz, output short-circuit
protection, and 0.1% distortion at
8.5-V rms output into a 2-kQ load.
Circle 363 on Inquiry Card

8-Bit DAC Is
Microprocessor
Compatible

Compatible with any 8-bit. micro-
processor, the 7462 DAC operates on
a single 5-V supply and provides 0-
to 3-V analog output. The 8-bit device
is available from Optical Electronics
Inc, PO Box 11140, Tucson, AZ
85734 in a 16-pin DIP. Features in-
clude standard binary digital coding,
00000000 digital input code for 0
analog output, =100-ppm maximum
error, 100-ppm/°C maximum scale
factor drift, 30-ppm/°C maximum
linearity temperature drift, —55 to
100°C operating temperature range,
and 30-ns maximum settling time to
% LSB. O
Circle 364 on Inquiry Card
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We put the features of our
14" DC300A cartridge into
a shirt-pocket size. Then we
designed a drive—small in size,
small in price, for applications
where high data reliability must
be combined with compact size.

The new DCD-1 system
will fit in a 5 inch cube—the
cartridge alone measures just
2.4 x 3.2 x .5 inches. Enough

about size, let’s talk performance.

DATA PRODUCTS Bm
- - - -
Mincom DiviSion sl ooy

SAINT PAUL, MINNESOTA 55101

3M CENTER =«

3M got there first.

Again.

The drive records full width
across the entire tape, which
virtually eliminates errors. It has
an encoding method virtually
independent of tape speed, and
control logic that prevents
the drive from accepting any
command that might harm
the cartridge.

The electronics are designed
to give the system engineer the
greatest application flexibility —

has byte oriented data input and
output and 100,000 byte storage
capacity. It’s also designed
to permit battery operation.
This new system will
change the industry much like
our }4" cartridge. So it’s time for
our competitors to play follow
the leader again—if they can.
That’s the story in a nutshell.
Just send the coupon for
more details.

All our competitors
can do is follow us.

Mail to: 3M Company
Data Products, Dept. 125
Mincom Division, Bldg. 223-5E
3M Center, St. Paul, Mn. 55101

I'm interested in receiving information on your

DCD-1 Drive.

Name

Title

Firm

Address

City.
Phone

State______Zin

CIRCLE 29 ON INQUIRY CARD



DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Computer Complex Automates and Protects
Rapid Transit System

Rapid transit has always been a target for complaints
by commuters and the delight of politicians who prom-
ise in election campaigns to remedy whatever their
constituents claim is wrong at the moment. Mr and
Ms Ordinary Citizen called their city council when
they had to wait in the snow for a street car that
was delayed by a frozen switch; Jesse James became
very angry when the stagecoach from Dodge City was
ambushed by Indians before he and Frank could attack
it; and likely Julius Caesar was very unhappy when
several slave rowers broke their oars and slowed down
his galley while he was on his way to meet Cleopatra.
Modes of transportation have changed—but riders are
still just as displeased if their respective wvehicles do
not arrive on time.

Responsible agencies in many large cities are now
seriously attempting to remedy the problems, and of

course automation and digital computers are playing
key roles. Such corrective actions are usually slow-
moving in cities that have existing systems because
modifications can be costly, time-consuming, and diffi-
cult to carry out without interfering even more with
transportation schedules. However, in cities where all
new transit systems are being built, such as Sao
Paulo, Brazil, computer-controlled configurations can be
constructed with minimum hardship on commuters.

Sao Paulo Metro

Over six million of the present seven million inhabi-
tants of the rapidly growing Sao Paulo metropolitan
area depend on some form of surface transportation,
necessitating a reliable and safe rapid transit system.
The overall plan for this system includes two inter-
secting lines, one of which is already in operation.
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Fig. 1 Automatic train control
(ATC) for Sao Paulo Metro rapid
transit system. Three general func-
tions—automatic train protection
(ATP), automatic train operation
(ATO), and automatic line super-
vision (ALS)—use facilities at cen-
tral control complex, stations, way-
side, and onboard trains. Data
transmission system (DTS) ties all
facilities together

(Continued on p 58)



What YouNeed
Is What You Get.

Ramtek’s new RM9000 modular graphics
and imagery system gives you
expandability, economy and flexibility.

Process Control: Color printing press.

Select The Performance You Need.

The RM9000’s total modularity lets you select
the exact performance you need to fill your
particular application. You pay only for the
performance you need. Nothing more. And that's
like money in the bank.

Add On As You Have To.

As your needs change and grow, the RM9000's
capability will grow right along with them. A
comprehensive list of options such as expansion
from black and white to grey scale or color—even
a complete range of interactive peripherals and
additional independent channels.

Microprocessor-Controlled Raster Scan.

The RM9000 is the first raster scan graphics and
imagery system to be totally microprocessor

Medical Imaging: Nuclear heart study.

controlled. That means you can implement a
higher-order user language to minimize program-
ming costs without a sacrifice in system throughput.

Functional. Reliable. Maintainable.

High reliability is the direct result of intensive
testing of components and systems prior to
shipment. Solid state components and printed
circuit construction are used exclusively. Result?
No special preventive maintenance measures
are required. In fact, the RM9000 can be pre-
programmed with self-diagnostic capability.

You Need To Know More.

To fully appreciate the RM9000's capability, you
need more details. Call or write Ramtek Corpora-
tion, 585 N. Mary Ave., Sunnyvale, CA 94086.
(408) 735-8400.

ffamte

Our Experience Shows

Come visit us at the ISA Show, Booth Nos. 101, 103, and 105.

CIRCLE 30 ON INQUIRY CARD 55



If

canfinda

logic board tester on the market
that has all these features,

Power-fail protection to
safeguard software system.

Automatic loader provides
one=step bootstrap procedure
for system initialization.

Most complete service
program available. One-
year on-site warranty on

entire system.

Simulator generated test
program on diskette for
convenience of program

distribution.

_SI-II mini-computer with
16K words of memory and
direct memory access.

we'll buy it for

Wide range of UUT power
supplies available.

Single or dual 256K byte
floppy disk drive for low-
COoSt mass storage.

Optional 5M byte dual
moving head disk drive
provides increased capacity
for even the most complex

boards.

Analog capability for
testing hybrid boards.

—

Console with built-in digital
voltmeter for operator
convenience.

Simulation capability can

be added to test station or
provided as stand-alone for
fast, efficient test generation.

Both hardware (TAPS)
and software (Simulator)
modeling available for
fault verification of the
test program.

16K Core Memory,
expandable to 64K.

Alphanumeric CRT for

faster and quicter operation.

UL'T interface pins
available in 3 types and
expandable to' 767 pins.

Guided Eault Isolation for
fast troubleshooting by a
low=skilled operator using
a guided probe.

Added GFI capability
using our new Clever Clip
which can handle IC's up
to 24 pins.



Our family of CAPABLE logic board
testers are in a class by themselves. That's why
we can make an offer like this and not worry
for a minute that it'll be put to the test.

Because the only way to match our
features is to custom-build or custom-order.
And even then you can’t match our pricing
(starting under $22,000).

To begin with, all CAPABLE testers have
our own powerful, ComputerAutomation

LSI-II 16-bit computer

S

with a unique offer attached: We'll buy
it back at full price anytime your needs
require that you upgrade to one of our
larger simulators.

The list of CAPABLE features goes on:
Automatic Test Generation (ATG). Fault
Detect Verification (FDV). Analog testing
capability. A ticket printer for producing
hard copy failure reports. Even an alpha-

numeric CRT input/output terminal with

with 16K words of mem-
ory and direct memory
access for quick exe- 3
cution of the test
program.

Next, there’s
Guided Fault
Isolation (GFI) with both a single point
probe and our new Clever Clip™ which
can handle IC’s up to 24 pins. This not only
makes testing faster, but also minimizes the
chance for error because the operator has
less to do. There’s even a special readout
that tells you if the clip isn't making proper
contact with the pins.

Both our probe and Clever Clip have
individually-programmed threshold settings,
which allow them to adjust automatically
as different logic levels are probed.

CAPABLE testers are available with
three types of pin electronics —TTL, CMOS,
and programmable. So we can tailor a test
system to your specific
B\ needs and minimize

8 fixturing and adapta-
tion costs when your
needs change.

And since

our entire system is

modular, you can
add pin electronics up to 767 pins as your
boards become larger and more complex.
You can add additional memory as your test
routines become larger. You can add new
logic families. Or you can convert your
CAPABLE into a complete analog
test system. All as you need it.

Here's even more flexibility.

An add-on simulation capability

.......

standard office typewriter keyboard.
And CAPABLE testers carry

| the most complete support pro-
gram available. Starting with a
& | one-year, on-site warranty on the
entire system—no exceptions. And
including one week of technical
training at start-up and on-going
engineering assistance as you need it.

We're uniquely able to help you solve
your testing problems because we've gone
to school on our own testing problems. Our
sister division produces over 35,000 boards
a year, as the industry's second largest ship-
per of OEM mini-computers. And, using
CAPABLE testers, they experience the
industry’s
lowest '
percent
age rate
of field
failure.

So
before you
buy a logic
board tester,
compare CAPA- e S
BLE's features "
against the others. And
if you find one (custom-
builts don’t count) that out-
features and out-performs us for
the same price, we'll buy it for you.
For details, write or call us. In the U.S.A.,
18651 Von Karman, Irvine, CA 92713,

Tel. (714) 833-8830 or in Europe, CAI Ltd.,
Hertford House, Denham Way, Maple
Cross, Rickmansworth, WD3 2XD
Hertfordshire, England, Tel. Rick-
mansworth 71211, Telex 922654.

ComputerAutomation

This offer expires Oct. 31,1976

Industrial Products Division
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

More than half a million passengers daily ride the
17km (10.5-mi) North-South line and the total is
expected to reach one million; by 1985, when the 27-km
(17-mi) East-West line is fully operable, one and a
half million more passengers will be riding that line
every day. Trains of six cars now average 34 km/h
(21 mph) but can operate at up to 100 km/h (62
mph).

In many ways similar to San Francisco’s BART sys-
tem, which is spread over 75 miles of double track,
Sao Paulo’s Metro, currently with only 10 miles of
track, is approximately 60% as complex in terms of
equipment. Where BART includes 34 stations along its
route, Metro has 20 stations on less than one-seventh
the length of BART’s track. Therefore, the overall
control and automation configuration for Metro must
be highly sophisticated.

The complete automated control system (ATC) for
Sao Paulo Metro, designed and supplied by Westing-
house Electric Corp, Pittsburgh, Pa, provides three
general functions: train protection, train operation,
and line supervision (Fig. 1). Present ATC components
include a central control complex about midway along
the North-South line, local units at each of the 20
stations and at the train yard and maintenance depot
near the south end of the line, wayside equipment,
car-mounted control packages, and the communications
equipment that links the system together.

Communication between local terminals which moni-
tor field devices and the central control computers is
provided by a high speed digital data transmission
system (DTS). Telemetry equipment monitors each of
10,000 points on the system at least once every two-
thirds second and communicates with the computers
over voice grade telephone lines (Fig. 2). Computers,
consoles, displays, and loggers at the central control
complex are interfaced to the online ATC via DTS.
Signals are processed—both to and from the complex—
by 30 modems. A 28-bit word (Fig. 3) was chosen to
accommodate the significant amount of processing
necessary at each terminal.

DATA TO
COMPUTER

 COMPUTER
| INTERFACE

SATELLITE STATION

COMPUTER
CONTROL
NPUT

Fig. 2 Master/satellite commu-
nications system. Data trans-
mission, via voice grade tele-

TELEMETRY
INPUT

CONTROL
OuTPUT

phone lines, provides operating
status indications to the master
control and control commands
to the satellites

WORD
SYNC

QP R ST A ETIE T R0 T Rt

W) 78 W02 227008 2526 27

Fig. 3 Metro system data word format. 28-bit word covers data and address bit re-
quirements, message security, and word synchronization

WORD
SYNC
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Power on or power off,
reliable core holds the data.
That’s why system engi-
neers are taking a new look
at Ampex MCM, the Micro-
computer Core Memory.
Sure, you can use semi-
conductor memory. Maybe
smallerand cheaperat first
glance. Then, the first time
somebody plays with the
power, you lose data. So you
reload. That costs money.
Or you design battery back-
up. That also costs money.

—

Matter of fact, every system
provision for data preserva-
tion costs money. In the end,
core costs less than semi -
conductor memory.

Get Ampex MCM.
Ready to plug in and oper-
ate. No fussy assembly of
components on boards. No
support circuitry. Nothing
but the steady reliability of
core. Word lengths from 4 to
18 bits, storage capacity from
256 to 4096 words. Inall pop-
ular binary increments. _..s

Build Ampex MCM
into your system, and you
won’t squander time
and personnel bringing
programs back up after the
power goes down. Block
the power play. Get
Ampex MCM.

AMPEX

Ampex Memory Products Division
200 N. Nash St.

El Segundo, CA 90245

(213) 640-0150

R0CESSOR

CORE MEMORY
BLOCKS
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STATION| - piRecTION OF TRAVEL  |STATION STATION

BLOCK 3 4 5 6 7 8 9 10 11 12 13 4
39MPH | 27 MPH | 39 MPH | 62 MPH | 39 MPH | 27 MPH | 39 MPH | 62 MPH | 62 MPH | 39 MPH| 27 MPH | 39 MPH

a. Since no trains are present in this section of track, a train enter-
ing from the left would receive normal speed codes

STATION| DIRECTION OF TRAVEL
ecrion o teavet (A}

BLOCK 3 4 -] 6 7 8 9 10
39MPH | 27MPH | 39 MPH| 62 MPH | 39 MPH | 27 MPH | 19 MPH | O MPH

STATION
C

12 13 4
39MPH| 27 MPH | 39 MPH

b. Train X in block 11 can travel at 62 mph (100 km/h) because it has
a clear track ahead. Its presence in block 11, however, changes the
speed limits in block 10 to 0 mph and in block 9 to 20 mph (30 km/h)

STATION STATION STATION
DIRECTION OF TRAVEL mm

BLOCK 3 4 S 6 4 8 9 10 13 14
39MPH | 27 MPH (39 MPH| 62 MPH | 39 MPH | 27 MPH | 19MPH | O MPH | i | 27 MPH | 39 MPH

c. Train X has now advanced to block 12 but train Y has approached
it from the rear. Train Y stops because the presence of train X in
block 12 causes block 11 to transmit a 0 speed code to train Y. The
presence of train Y in block 11 changes the speed limits in block 10
to 0 and in block 9 to 20 mph. These conditions prevail until train X
moves into block 13, at which time train Y is permitted to move into
block 12

Fig. 4 Typical speed commands for Sao Paulo Metro system. Speeds shown
are the maximum permitted in each 500-ft (152-m) block as determined by
such factors as curves, grades, and distance from a station

Data transmitted by DTS are constantly checked for
errors.! Any disagreement between parity bits will in-
hibit transfer of data to output circuits. Use of a 5-bit
cyclic code detects all single and double bit errors,
regardless of where they appear in the message, and
all burst errors up to five bits. Burst errors of greater
than five bits have a better than 96.9% chance of
being detected.

To improve detection capability, a sync bit verifica-
tion check is made during each decoding process. In
addition, a carrier detection circuit in the modem re-
ceive circuitry acts effectively as a signal-to-noise (S/N)
ratio detector. This will inhibit data transfer for S/N
ratios below 12 dB.

A feature of the system is the use of an idle or
status word, an internally generated message. A
unique station address, part of the status word, is
hardwired to each master and satellite DTS terminal.
The status word is generated from the satellite termi-
nal once during each scan of the remote input data,
and from the master terminal whenever no other data
are being transmitted from the computer. Each time
the status word is received by a terminal the station
address is logically compared with the local station
address. A mismatch causes the DTS to inhibit further
updating of its output registers and start a 5-s timer.
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If the condition does not clear within five seconds, the
DTS will enter a fail-safe mode which resets all out-
put registers to a predetermined state and a local
alarm will be generated.

Automatic Train Protection

Each station or multiple-station control zone is the
hub of an automatic train protection (ATP) system
that involves only the trains within that area. This
safety system detects trains within its zone, maintains
safe separation of trains, prevents trains from exceed-
ing speed limits, and controls movement of trains
through track intersections.

ATP moves trains according to speed profiles set up
to prevent any accidents. Fixed block track circuits
determine whether or not a block, usually 500 ft
(152 m), of track is occupied. Signals sent to trains
within the zone specify the speeds at which the trains
may run, dependent upon the block each occupies
(Fig. 3). Speed codes for the system are 0, 10, 30,
44, 62, 75, 87, and 100 km/h (0, 6, 19, 27, 39, 47,
54, and 62 mph).

Basically, as described in more detail in the caption
to Fig. 4, the detected presence of a train in one
block causes the computer to order speed adjustments
in preceding blocks to be sure any following train
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A six-intensity hammer that knows
Solid-state electronics reduced to  the difference between a love patand  Our fast ribbon lift makes sure only

a few rugged “snap-in, snap-out”  a punch. Each character, each punc-
boards. Less to go wrong, more to  tuation mark gets just enough of a
push to make the best impression.

go right.

A solid core platen that’s
been quietly hushing up
printers for years. Strong,
silent type.

A positive printwheel latch to keep

and fewer service problems. Best
way to ride the rails.

No springs attached.

Thirty-eight daisy wheel fonts to
choose from including German,
French, and Arabic Naskh. Good
chance we speak your language, too. 55 cps.

Carriage ball bearings for less fric-
your daisy wheel properly positioned. tion, better vertical print registration,

the ribbon lifts — not the whole car-
tridge. Greater speed, and a more
natural typing rhythm and touch.

All-metal platen levers
and paper bail sides for
greater durability. Don’t
let anybody slip you

.. plastic.

Built to withstand the rigors of 100
characters per second. Currently
delivers 30, 45, or (the industry’s first)

unobsolescence.

Call us old-fashioned.

Qume just believes continuity of
product is everything. Savings in design,
spares provisioning, training. So all
Qume products are part of a continuing
family. Not a designer-gone-berserk
whim factory.

That’s why the brand new 1976 Sprint
Micro 3 pictured above is basically the
same as the first Qume character printer
we ever built. Each and every mechanical
part is retrofittable, from the six-intensity
hammer to the smooth-sailing carriage
ball bearings.

So that any computer, terminal, or
word processing system builder can buy
Qume printers with the comforting knowl-
edge that he'll face no printer-switching
in midstream.

It’s an interesting philosophy. (Made
a big name for a small German car manu-
facturer a while back.)

And it’s a sound philosophy we're
committed to. Whether it’s the industry’s
first true microprocessor-controlled char-
acter printer, our Sprint Micro 3. Or
Qume’s new WideTrack™—26 inches of
bi-directional printing power.

All well and good, you might observe,
but why buy Qume?

Because our unobsolescence philoso-
phy is part of The Plan. A plan built on
one simple rule: We don’t compete with
our customers. We don’t make WP systems.
We don’t make terminals. We don't make
computer systems. We have only one
business— the printed word. And you get
the best product we’ll ever make.

Which leads us to believe, the only
thing obsolete
about Qume is Qume ®
its competition.

the printed word

2323 Industrial Parkway West, Hayward, CA 94545 415/783-6100
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25-bit words:

Biomation’s

©+8+I

answer to

JMProcessor

62

analysis.

The first microprocessor analyzer that really analyzes.
Biomation has developed a new instrument to solve a new problem:

How to get inside the mind of your microprocessor. The instrument
is our 168-D. The Mind Reader. ;

In the process, we've invented a new word. 25 bits long. Con-
tains 16 bits of address, 8 bits of data, and one bit that tells
you whether your machine is reading or writing. All in hex
characters, just like your program listing.

The Mind Reader starts by capturing up to 256 of those 25-bit
words at synchronous rates as fast as 10MHz. That's fast
enough for anybody. You can dial in a hardware breakpoint
and step your system through its program. Or you can mon-
itor your system as it runs free. But that's just the beginning.
Now watch:

CIRCLE 34 ON INQUIRY CARD



First, the Big Picture

The Mind Reader takes a first
macro-bite out of the territory you're
investigating. 256 big words. In
Memory Mode you can see the areas
of memory where the action
occurred. (You're writing into ROM,
for heaven's sake!?!)

Then zoom in!

The 168-D gives you a movable
cursor that locks onto a location and
stays with it through the analysis
modes. Once you spot the action
you've been looking for, stake it

out with the cursor and switch to
Page Mode. That gives you the
address, data, and read/write
information.

Now: A whole new perspective . . .
You've found the program, now
switch to Sequential Mode and find
out how it got there. Where were
you coming from, and where did you
go from there? Study all time
relationships. A powerful new way to
analyze the problem!

By switching to the List Mode you
display the twenty words surrounding
the cursor location you selected in
the Page Mode. Address and data
are presented in hex along with the
R/W bit to let you compare the
seqguence to your program listing.

In summary: The 168-D lets you
record with respect to time and
analyze with respect to location.

It's the first microprocessor analyzer
that really analyzes. You can put it to
work today on 8080A and 6800
problems. Personality modules for
other uP's are currently under
development.

So if you're working with
microprocessors and want to know
whether your software or hardware
is giving you problems, Biomation's
168-D Mind Reader will tell all: What
happened . . . where . . . and when
You've got to get the data sheet.
Circle the number below. Better yet,
call Biomation for a demo.
Biomation, 10411 Bubb Road,
Cupertino, CA 95014,

(408) 255-9500.

TWX: 910-338-0226.
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

stops before reaching the occupied block. Digital sig-
nals to the trains, sent along the rails, are coded by
frequency-shift keying (FSK) of audio {requency
signals.

Automatic Train Operation

Also a local control function, automatic train opera-
tion (ATO) operates the trains from start to stop
within safety parameters provided by ATP. It opens
and closes doors, accelerates and decelerates trains
at the appropriate programmed rates, controls train
speed according to schedule performance, controls
train dwell time at the station, and reverses train
direction at predetermined points (Figs. 5 and 6).

A 2-conductor, encapsulated, flat cable, with con-
ductors crossing one another every foot, is laid along
the third rail coverboard at each station. As a train
approaches a station, an onboard antenna senses the
crossovers. Then a stored computer program determines
the distance to go and produces braking commands
that bring the train to a smooth stop within 1 ft of
the target.

FSK signals in the rails are detected and decoded
into speed and other ATO commands. A permitted
maximum speed is compared to the true vehicle speed
as derived from the pulsed output of a tachometer
driven by one axle of the train. If true speed exceeds
permitted speed, the propulsion control is removed
and brakes are automatically applied. Otherwise, a
train is controlled within an accuracy of =2 mph.

Automatic Line Supervision

Some ATO functions such as dwell times, accelerating
and decelerating rates, running speeds, station run-
through, and routing are modified by automatic line
supervision (ALS). This supervisory control system
(Fig. 7) includes both local and central functions.

Local line supervision functions—all automatic—in-
clude train ID decoding, route request, route designa-
tion, passenger station sign control, and dwell con-
trol. All such functions are supervised at station-level
controls.

Central line supervision, however, is based at the
central control complex. Train schedules are stored
in a computer which controls and supervises train
routing, station dwell times, train performance adjust-
ments, train dispatching, and corrective strategies.
Train status monitor signals are compared to the stored
schedules to determine performance adjustments that
may be necessary.

Central Control Processing System

Three P-250 computers including Sigma 3 central
processing units (CPUs), memory, and peripherals com-
prise the central control complex. Interfaces are pro-
vided for command consoles, control panels, and DTS.

Two of the computers, essentially identical, are used
for control (A and B in Fig. 8); the third is used to
simulate control procedures, for experimentation, and
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CCOMMUNICATIONS . TRAN TRAIN SPEED
NETWORK _DETECTION __ COMMAND

l SWITCH
_ MOVEMENT

. WAYSIDE 'WAYSIDE
DETECTORS CONTROLS

Fig. 5 Local zone system for automatic train con-

trol
SPEED
COMMANDS
l STATION STOP
TRUE SPEED TRACTION L TRAIN
DETECTOR CONTROLLER _PERFORMANCE

DOORS CLOSED _ OVERSPEED
. DETECTOR _ PROTECTION
i

Fig. 6 Controls carried onboard trains for com-
puter-automated operation

PROCESS

INDICATORS _ COMPUTER

Fig. 7 Supervisory control system combining both
local and central line supervision

for training. Control computers A and B interface
directly with the online train system, and each alone
can perform all supervision and control for the train
system. Neither is a preferred computer, however. At
any time one of these computers is controlling and
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The USABLE Array Processor

Landsat Data - Geophysics ¢
Simulation . Signal and Image Processing

ASAP

A 32-bit, floating point peripheral that can be used for FFT's,
correlation, convolution, computation of Weiner filter opera-
tors and other array processing functions. ASAP is micropro-
grammable and includes a flexible memory structure that can
be applied to your current and future applications.

ASAP IS FAST
1024 Point Real FFT — 4.9 ms
30 Point Gaussian Elimination — 10.5 ms
1024 Point Array Multiply — .43 ms
1024 Point Array Multiply, Scan and Scale — .86 ms

ASAP IS EASY TO USE
All Standard Functions are in ASAP Resident ROM
Format Conversion — Integer or Floating Point — is Automatic

ASAP IS MICROPROGRAMMABLE
Powerful 96 Bit Instructions
Efficient 32 Bit Control Store
Microassembler and Simulator Simplify Programming

ASAP PROVIDES SYSTEM INTEGRITY
Memory Error Correction
Checksums Associated with RAMLOAD

ASAP IS DELIVERABLE
Interfaces Exist for —hp—, DEC, NOVA and IBM CPU’S
Demonstrated MTBF of Greater than 2000 Hours

TASAP is a trademark of ESL Incorporated.

ESL Incorporated

495 JAVA DRIVE SUNNYVALE, CALIFORNIA 94086
PHONE (408) 734-2244 TWX (910) 339-9256

CIRCLE 36 ON INQUIRY CARD



The only microcomputer
with the power of a PDP-1.
The PDP-11/03.

If you’ve been looking for a
microcomputer with minicom-
puter power at a micro price, join
the hundreds of OEMs who've
already found it with the DIGITAL
microcomputer. The PDP-11/03.

The 11/03 gives you every-
thing you could ask for in a small
computer. High performance.
High reliability. And a low price —
just $1,357 in quantities of 50.

And that micro price buys you
mini features that quickly trans-

late into benefits OEMs appreciate.

Features like full PDP-11 instruc-
tions with eight general purpose

registers for fast program devel-
opment. RAM (MOS or Core) and
PROM memories that let you
match the memory with the appli-
cation. Hardware vectored inter-
rupts with stack processing for
real computer power. And
multiple-sourced components

for sure delivery.

Buying our 11/03 also buys
you the chance to start small with-
out staying small. Because you can
add up to 32K words of memory,
fast floating point instructions,
and more. Whenever you and
your customers are ready.

Besides growing biggerin
size, the 11/03 lets you grow big-
gerin scope. It's software com-
patible with every other PDP-11
we offer. From our LSI-11 all the
way up to our medium scale
PDP-11/70. That means you can
take full advantage of Digital
PDP-11 software and services.

You can also take advantage
of Digital’s OEM Referral pro-
gram — your chance to take onan
international marketing and
support team without hiring
them. The OEM Referral program
can help you locate new custom-




ers and new markets around

town and around the world. And

it can all start with the PDP-11/03.
Soif you're looking fora

proven microcomputer with
proven power and performance,
get the micro with all the power
and performance of a PDP-11.

lEigital Equipment Corporation, Maynard, Massachusetts —|
I [0 I'minterested. Please send information. I

[J I'm more than interested. Please have your nearest Digital sales
I representative contact me.

Name Title |

|

I Company l
Address Phone |

| City State Zip |

o e e T o B

Digital’s PDP-11/03. Call your
nearest Digital sales office.

Or send the coupon to Digital
Equipment Corporation, May-
nard, Massachusetts 01754.

(617) 897-5111. European head-
quarters: 81 Route del’Aire,

1211 Geneva 26. In Canada:
Digital Equipment of Canada, Ltd.

50,000 computerssaving
managers millions.
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CONTROL MANAGEMENT CONTROL
. COMPUTER DATA SET ) ————— o WERos - DATA SET COMPUTER
PROGRAMMERS A SYSTEM 8 s
& ¥ I Y
I
PROGRAMMER'S
- TRAIN . it
m‘c':«cégago COMPUTE CARD READER INTERFACE
PANELS PANELS
CRT
SYSTEM.

 PERIPHERAL
SWITCHES

LINE
_ PRINTER
 CARD
_ READER

MAG TAPE
ADD ON

P-250 computer is used for simulating control procedures

PROCESS 1/0
TRANSFER

CONTROL

PANELS

Fig. 8 Central control processing system. Either of the control computers can handle all control and supervision of the
Metro system; while one is online, the other is in backup ready to assume control if the other malfunctions. The third

R
AND
CONTROL
PANELS
TRAN%I:‘;?S‘ON
TRAIN
SYSTEM 1/0 CONTROL

supervising while the other is in backup mode ready
to assume those functions if a malfunction or failure
should occur in the controlling computer.

In addition to the two control computers, each with
48K-word core memory, the system contains two 750K-
word disc memories, two programmers’ teletypewriter
console units, 400-card/min. reader, 300-card/min.
punch, 600-line/min. printer, and master/slave mag-
netic tape system (9-channel, 800-bits/in., NRZI, 60K-
byte/s transfer rate). High speed data links between
control computers and between control and simulator
computers and low speed data links to the W-2500
management information system (MIS) computer, plus
interface units, are included. Other components are a
peripheral switch system capable of connecting periph-
eral devices to either of the control computers, five
teleprinters, eight monochrome CRT monitors, and
system interfaces. Communication transmission rate for
the MIS computer is 600 baud. The simulation com-
puter system contains CPU with 32K-word core mem-
ory, 375K-word disc memory, programmer’s teletype-
writer console unit, and 400-card/min. reader.

Guided by operating schedules, the control com-
puter checks for correct train makeup, determines de-
parture times from yards and stations, and routes trains.
If the system is stable and all trains are running
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normally (within *=10% of schedule), the computer
merely supervises except for issuing nominal dwell
times and making performance level checks.

As changes occur, however, the computer functions
from a preprogrammed set of operations. For instance,
if a train is late, and beyond the =10% parameters,
the computer will determine running time to the next
station and then start adjustments in speed and dwell
time to make up the lost seconds.

Higher level strategies supercede low level ones.
If a severe disruption occurs, such as from a defective
vehicle which cannot maintain proper speed, the com-
puter executes higher level strategies beyond mere
dwell adjustments. These strategies tend to spread
trains out so that they do not bunch and cause safety
problems. As an example, if the low level strategy
of speeding up or slowing down trains cannot solve
the problem, the computer may decide to change the
overall schedule to match what the transit system is
capable of performing at that time.

Reference

1. J. W. Brownson and T. C. Selis, “Digital Technology in an
Urban Rapid Transit System,” Westinghouse Electric Corp,
unpublished paper
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Our siatement on

density

high

head-per-track

disc technology:

For quite some time now,
there’s been a real need for
a low profile, high capacity
head-per-track disc.

To reduce system
space requirements. To re-
duce system complexity. To
reduce system costs.

And while the need
was there, the technology
wasn't.

Until now.

Introducing the
AMCOMP 8500 Series Disc
Memory Unit. It has a capac-
ity of 38.4 million bits. It’s
only 8.75" tall, including
power supply, and fits a
standard 19" rack. It has a
phenomenally low cost of
0.019 of a cent/bit in typical
OEM quantities.

1587

And it’s available —
right now.

There’s even more:

A choice of speeds —
1800 or 3600 rpm — at no extra
cost.

International voltage
handling capability—standard.

And two special op-
tions: A sealed disc cavity
with sustaining gas supply,
and a ruggedized chassis
—both to insure the 8500
working under the most dif-
ficult working conditions.

The 8500 low profile,
high density, head-per-track
disc. Proof of AMCOMP’s
commitment to design for
tomorrow, and manufacture
for delivery today.

To find out more
about the 8500 or our other
products and services, please
call your nearest AMCOMP
office, or AMCOMEP INC,,

686 West Maude Avenue,
Sunnyvale, CA 94086, phone
(408) 732-7330.

AMCOMP-—technology

that delivers.
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DC&AS BRIEFS

Interface System Permits
ASCIl Communication Between
Controller and Central Computer

A microcomputer on a 6 x 6” PC board, added to one
of the company’s standard series 8080 process controllers
allows that controller to communicate with a centrally
located host computer via a 5-wire, bidirectional digital
data highway and thereby be supervised by that com-
puter. Alternately it can communicate with an intelligent
terminal.

Basis of the 8000 computer interface system from
Beckman Instruments, Inc, Process Instruments Div, 2500
Harbor Blvd, Fullerton, CA 92634 is an Intel 8080 micro-
processor incorporated on a PC board which is placed
in a slot in the controller. This provides a link between
the central computer and analog functions of the control
loop. Each loop has a dedicated controller which pro-
vides closed loop feedback control using analog propor-
tional-integral-derivative (PED). Total backup control
is provided in case of computer failure.

When the host computer is offline, data acquisition
and control functions are automatically transferred down
to the microcomputer/controller level without disrupting
the process. The plant operator has access to each in-
dividual controller and can manually change controller
settings on each loop through an interactive CRT ter-
minal. An optional backup panel is available which en-
ables the operator to access the individual control loops.

Data enters and leaves the host computer through
standard RS-232 communications ports. One port can
accommodate a minimum of 36 controllers. All com-
munication on the data highway is in AsciL

Reliability of data transfer between controllers and
host computer is assured by 100% data verification.
Using an echo check procedure, all data characters sent
between the host computer and the controllers (and vice
versa) are repeated.

Where series 8800 process controllers are now being
used without computer control, interface cards can be
added to the controllers with no additional hardwiring
modifications when computerization becomes desirable.
If not all of the loops in the process need to be under
supervisory computer control, the customer can add
computer interfice cards only to those control loops that
require the higher level of control. Other loops in the
system remain under standard analog control.

An optional backup panel is available for systems
where controllers are located away from the central con-
trol room. When the host computer is down, control is
transferred to the backup panel which automatically scans
each controller in sequence. If one of the controllers is
outside deviation limits, an alarm alerts the operator
who can address the control in question. Digital displays
indicate the process variable setpoint, controller output,
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and the amount of deviation. The operator can then
correct the situation through the panel. All of the elec-
tronic controllers’ features are retained. These include
analog and digital circuits to give “totally” bumpless op-
eration with any type of transfer, visual indication of
all operating conditions, and setpoint indicators with
easy-to-read color bands for deviation limits.

System Speeds Up LSI
W afer-Probe Testing

Claims for the LSI-800 test system indicate that it speeds
up wafer-probe testing by as much as 300 to 400% over
conventional LSI device testers. Parallel pin electronic
cards in the computer controlled, 10-MHz clock rate test
system enable simultaneous parametric tests on all pins
of the device under test. As an example, 2-station final
test throughput of 8080-type microprocessors is said to
be 4000 items/h compared to 900 items/h for other
testers; one $350,000 LSI-800 plus one $20,000 wafer-
probe tester matches four $300,000 competitive test sys-
tems plus four wafer-probe testers.

Almost any test required for current LSI devices and
microprocessors can be performed. In addition, the sys-
tem can generate exotic test patterns including algo-
rithmic patterns for RAM testing and true random pat-
terns for LSI and microprocessor testing. A multidimen-
sional software capability includes device characteri-
zation, production environment testing, and instant time-
shared access to programs now in the company’s central
program library. The system is produced by Datatron,
Inc, Test Systems Div, 1562 Reynolds Ave, Irvine, CA
92714.

Bin Sensing and Level Control
System Uses Air Sonar

Sonar-in-air is used in the detection loop of a non-con-
tacting system that monitors the level of any material—
liquid, granule, powder, metal, ore—in storage bins and
automatically controls filling sequences. Developed by
Wesmar Level Monitor Div, 905 Dexter Ave N, Seattle,
WA 98109, the automated material handling and control
system can be customized to a user’s specific application
since it is claimed to work with any filling technique
and to be compatible with any level monitoring system.
(For another system using sonar-in-air, see Computer
Design, Sept 1976, pp 50-66.)

Sensors (one in each bin) are interrogated sequentially
by an automatic scanner and the analog output informa-
tion is fed to control system logic which initiates orders
to fill bins if required. Filling sequences can be changed
at any time and manual operation of the system can be
maintained from a control console. Material inventory
is shown on console meters. O
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TURNKEY 620 SYSTEMS FROM NEFF

USING THE HP 9825 CALCULATOR..
the logical next step in data acquisition.

You're involved in a scientific, engineering, or industrial
project that could use a high performance, low cost data
acquisition system. But you know that system integration
and software costs of most systems actually exceed the
hardware. And your need is now, so you want a

system that will take data immediately with minimum
user training.

Our turnkey 620S was designed for you

6208 is a sophisticated data acquisition system with
amplifier-per-channel or differential multiplexer analog
signal processing and using the H.P. 9825 computing

calculator for system control, data analysis and recording.

Neff systems are known for high performance and the
620S is no exception. Consider 0.1% accuracy with
50kHz channel scanning rate, fullscale input sensitivities
from 5 millivolts to 10 volts, up to 256 channels or 2048
channels fully expanded, and 120dB rejection of common
mode voltages up to 300 volts. Selectable data filters,
simultaneous sample and hold and input signal
conditioning are but a few of the many available features.

The Hewlett-Packard 9825 calculator provides the 620S
computer performance with the operating convenience
of a calculator. Programming is simple with HPL, an easy
to learn, high level language designed for scientists and
engineers. Standard features include a live-keyboard,
alpha numeric printer and cassette recorder. Up to 24K
memory is available. Plug-in peripherals include floppy
disk, line printer, x-y plotter, and tape punch. It also
attaches to H.P. Interface Buss.

A complete, integrated data acquisition system thats
easy to use — thats our turnkey 620S.

Like to know more? Call us today at 213-357-2281 or
write for our free brochure.

INSTRUMENT CORPORATION

1088 E. Hamilton Rd., Duarte, Calif. 91010
Tel, (213) 357-2281 TWX 910-585-1833
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ISA International

Astrohall, Houston, Texas
October 10-14

Conference and Exhibit

To aid members of the scientific and industrial com-
munity meet the challenge of staying abreast of and
implementing newly developed technology, the Instru-
ment Society of America International Conference and
Exhibit, under the direction of General Chairman Ed-
ward J. Byrne, Brown & Root, Inc, will examine “Pro-
ductivity Through Instrumentation and Control.” The
technical program, coordinated by Program Chairman
Robert F. Mahood, E. I. du Pont de Nemours & Co, Inc,
includes technical paper sessions, workshops, clinics, and
panels. In addition, several 2-day short courses are sched-
uled during Conference week to offer attendees an oppor-
tunity to update and increase their technical skills and
knowledge.

Only sessions and courses of particular interest to
Computer Design readers are outlined in the following
pages. Information is necessarily limited to that avail-
able at press time.

Special Activities

Contributing a practical and valuable perspective to the
Conference goals and today’s technological philosophies,
Donald C. Burnham, director-officer of Westinghouse
Electric Corp, will deliver the Keynote Address on Mon-
day at 10:30 am. On the social side, the ISA President’s
Reception, to be held Sunday from 4:30 to 6:00 p.m. in
the Astroworld Hotels Ballroom, will provide an oppor-
tunity for attendees to meet ISA society officers.

The Honors and Awards Bicentennial Luncheon on
Tuesday at 12:30 pm in the Astrohall will recognize
those who have contributed significantly to the technology
of instrumentation and to the Society. (Tickets are $10
each.) Other social events include the Pulp & Paper
Industry Division Luncheon at 12:30 pm Wednesday in
the Astroworld Hotels (tickets $8 each), and an authentic
western style rodeo which will take place at Regal Ranch,
Stafford, Texas. Beginning at 6:30 pm on Wednesday,
the festivities include rodeo show, music, and barbeque.
Busing from the Shamrock and Astroworld Hotels will
be provided. (Tickets at $15 each include busing.)

Registration and Exhibits

Fees for Conference and Exhibit registration are $2 for
ISA members, $5 for nonmembers. Short courses carry
a $140 charge for members, $170 for nonmembers. This
includes course notes and text, coffee breaks, and ad-
mission to the Conference and Exhibits. Published tech-
nical papers and bound proceedings of the Conference
will be on sale in the registration area of the Astrohall.

Registration hours are Sunday from 1 to 6 pm in the
Astroworld Hotels Ballroom, and in the Astrohall on
Monday from 9 am to 6:30 pm, Tuesday from 9 am to
7:30 pm, Wednesday from 8 am to 5:30 pm, and Thurs-
day from 8 am to 4:30 pm. Exhibit hours are Monday
12 noon to 7 pm, Tuesday 10 am to 8 pm, Wednesday
9 am to 6 pm, and Thursday 9 am to 5 pm.

Short Courses

Monday and Tuesday

Industrial Computer Performance Measurement
and Vendor-User Negotiations

Practical answers to problems of improving industrial computer
performance are provided through specifying and testing key com-
puter hardware, software, and application parameters.
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Software Systems—Design and Management
for Industrial Computer Programming

Introducing methods for designing and managing design of in-
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