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.the dynamics
of vector graphics
now In full raster color.

Introducing the Whizzard 7200
family of serial and parallel interactive
graphics systems.

Included are two new high-
performance color raster Whizzards so
fast they can modify complex engi-
neering displays at a remarkably high
frame rate — speed that rivals the
powerful refresh vector output Mega-
tek is known for.

Choose from over 4,000 colors;

16 can be displayed at any given time.

We've doubled the size of our
graphics microcode. New segment
header formats. New command struc-
tures. New smart interrupts.

The result: More graphics power
using less host computing power.
Peripheral device electronics do most

of the work. You get faster updates.
Better human response. More efficient
memory usage and data transfers.

Teamed with RS-232C serial inter-
faces, Whizzard graphics power now
moves squarely into the world of time-
sharing and distributed processing.

You can configure the Whizzard
7200 family to fit virtually any appli-
cation simply by changing output
circuits. Serial or parallel vector calli-
graphic. Serial or parallel raster. Or
both simultaneously from one elec-
tronic chassis! All are driven by one
common graphics software package —
Megatek’s new WAND 7200.

You can add many “intelligent”
microprocessor-controlled peripheral
devices to boost system capability.

independently

to free both the host computer and
graphic processor for jobs they

do best.

It's like taking distributed pro-
cessing one more step.

Continuous real-time pan, zoom,
3-D hardware transformations, and
other display capabilities are done in
the terminal, not in the computer.

No wonder Megatek is fast
becoming the technological leader in
high-quality, high-performance refresh
graphic systems.

For details, call or write Megatek
Corporation, 3931 Sorrento Valley Bivd.,
San Diego, CA 92121.(714) 455-5590.

MEGATEK/WHIZZ4

Data supplied by Control Data Corp.

COMPUTER GRAPHICS SYSTEMS
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| Model 5380—
More bytes for your buck.

Kennedy's Model 5380 Winchester tape drive now packs
80M bytes of unformatted data in just 7" of rack space.
Available in a three platter version, Model 5380's

sealed disk compartment allows it to be used in environ-
ments unsuitable for conventional drives.

Track density of 300 Tpi is made possible by prewritten
servo tracks utilizing one disk surface, thus assuring
accurate head alignment under all circumstances. High data
density results from use of advanced media and write
compensated MFM recording.

R =

Maximum seek time is 70 msec, rotational speed, 3000 rpm,
and data rate—1.0 MB/sec.

Other series 5300 features include: NRZ-MFM data encode/
decode circuits; daisy chaining of up to 4 drives; address
mark detection; built-in power supply; small, easily replaced
circuit cards and a standard interface.

Kennedy Winchester disk drives pioneered the field of high
performance, fixed media data storage. They began as the
best in their class—and they're getting better and better.

KENNEDY

Subsidiary. Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249

NEDY s GQUALITY + COUNT ON IT
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A NEW SERIAL PRINTER FROM THE
LEADER IN MATRIX TECHNOLOGY

Mannesmann Tally
sets the pace in price
with the T1705.

From the Tally tradition of quality
andreliability comes another dramatic
advancement in lowered cost of owner-
ship. A combination of low purchase
price, low maintenance costs and low
parts usage. A “no options” fully loaded
printer that combines the latest in LSI
electronics with precision mechanics.
You get standard features that are extra
cost options on other printers.

OEM’s will select it because users
will prefer it!

The T1705 is the quietest impact
printer on the market. It has 160cps op-
timized bi-directional printing with high
speed 48ips head slew for throughput
speeds up to 200 lines per minute.
Rugged reliability. No preventive
maintenance requirements.

Standard features include a new
operator changeable precision print
head for long life and superb print qual-
ity. Dual tractors for positive paper posi-
tioning and control. Operator selectable
6 or 8 |pi spacing. Self test. Forms con-
trol. A convenient snap-in ribbon car-
tridge for clean, fast and easy ribbon
changing. Double wide character print-
ing. And a buffered serial interface.

A new serial printer. Competitively
priced. 30 day delivery. Call your
nearest Mannesmann Tally Sales outlet.

Mannesmann Tally, 8301 South 180th
Street, Kent, WA 98031. Phone
(206) 251-5524.
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 AMAZING!
ONE QUAD-+ONE DUAL

' PROVIDES NRZI AND PE
FOR ISIH1AND POP-1

A8 4y

Get more from your LSI-11 and
PDP-11 by putting less into it! It’s
possible, with Dataram’s dual-density
DEC®-compatible tape controllers that
offer an amazingly efficient packaging
approach.

For NRZI operation (LSI-11 or
PDP-11), a single quad board from
Dataram is all that’s needed. For phase
encoded mode, the simple addition of

T03 2 DUALS

LSI-11 To4

T04 1 QUAD

1 QUAD
and 1 DUAL
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the dual-size PE board, anywhere in
the LSI-11 or PDP-11 backplane,
makes it possible. Packaging flexibility

that allows you to optimize your DEC
configuration.

Dataram’s T03/T04/T34 family,
summarized in the chart below, offers
the widest array of DEC-compatible
tape controllers available today.

T34

T34 1 QUAD

1 QUAD
and 1 DUAL
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The T04/T34 controllers, utilizing an
integral 16-bit bipolar microprocessor,
provide speed capability to handle up
to 1600 BPI at 125ips. And they
require only +5.0VDC.

Less power. Less space. Less cost.
That's a lot of less...and it adds up to
more performance for your DEC-based
system. From Dataram.

DEC, LSI-11, and PDP are registered trademarks
of Digital Equipment Corporation.

DATARAM
CORPORATION
Princeton Road

Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542

Canada: Ahearn & Soper Ltd.. 416-245-4848 * Finland: Systek OY, (80) 73 72 33 ¢ France: YREL. (01) 956 81 42 ¢
Hungary/Poland/Rumania: Unitronex Corporation. WARSAW 39 6218 o Italy: ESE s.r.|.. 02/607 3626 * Netherlands: Technitron b.v.. (020) 45 B7 55 »

Sweden: M. Stenhardt AB. (08) 739 00 50 ® Switzerland: ADCOMP AG. 01/730 48 48 o United Kingdom: Sintrom Ellinor Ltd.. (0734) 85464
Institut “Jozef Stefan", 263-261 » Australia/New Zealand: Anderson Digital Equipment. (03) 543-2077 ¢
Systems Ltd., 03-298783 * Japan: Matsushita Electric Trading Co.. Ltd.. 06 (282) 5111

West Germany: O E.M.-Elektronik GmbH, 07 11-79 80 47 ¢ Yugoslavia:
India: Infosystems Private Limited. 79281 e Israel: Minix Computers &
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quality behind
Specify OEM products

Prove to yourself that Control Data
quality—built into every product we
manufacture—delivers price/perform-
ance advantages. Advantages that can
give your products the competitive edge.

Test. Evaluate. Compare. You'll see
that Control Data products are made of
high-quality components, designed with
advanced technology and engineered
for performance.
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your nameplate.

from Control Data

Then check our OEM Financing,
Maintenance and Spare Parts—all
intended to make it even easier to put

our experience behind your nameplate.

And to help you establish a quality
marketing position for your entire line.

CIRCLE 6 ON INQUIRY CARD

Write us for more information.

OEM Product Selector, HONIII,
Control Data Corporation, P.O. Box 0,
Minneapolis, MN 55440.

Or call us at 612/853-7600.

@ D CONTROL DATA
CORPORATION

Addressing society’s major unmet needs




The Time Machine is a trademark of Advanced Micro Devices




Advanced Micro Devices Am9513 is
the most flexible, most versatile, most
powerful System Timing Controller
ever created.

The Time Machine is both 8-bit and
16-bit programmable. It replaces all the
timing and counting elements n typical
MPU-based systems.

You get an internal oscillator and five
programmable, general-purpose, 16-bit
counters on one +5V chip. The counters
can count up, down, in binary or BCD.
And The Time Machine doesn’t waste any
time. It can achieve speeds up to 7 MHz!

Most old-time timers are lucky to have
six distinct operating modes. The Time
Machine gives you twenty-two.

And like all our parts, The Time
Machine meets or exceeds INT*STD*123.
Guaranteed.

The International Standard of Quality
guarantees these electrical AQLS on all
parameters over the operating tempera-
ture e: 0.1% on MOS RAMs & ROMs;
0.2% on BipolarLinear, Logic & Interface;

0.3% on LGk 5 gab.ogic & other memories.

¥ Why buy another timer
when you can own The Time Machine?

Advanced Micro Devices m |

o1 Thompson Place, Sunnyvale, CA 94086 - (408 732-2400
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Introducing the worlds fastest logic analyzer.

500 MHz for debugging mainframes
and super-minis.
k Now you can dramatically shorten
the debug cycle in high-speed
[ random and stored program logic
| design with our powerful new 500
MHz, 8-channel K500-D. With state-
of-the-art 16-bit microprocessor
control, 2K static RAM memory and
GPIB interface for fully-automated
operation, the K500-D is the indus-
try's most advanced integrated test
tool for the digital designer.

Resolution to 2ns.

Clocking via internal time base, or
with your superfast system clock, the
K500-D gives you the best timing
I resolution available in a logic
analyzer today. Glitches, transitions
and other critical events can be

Incomparable,

captured and sampled every two
nanoseconds. You can even track a
channel of analog activity at the same
time for troubleshooting analog/digital
interface, or for high speed cause-
and-effect relationships. Two trigger
levels gives you precise data trapping.

Advanced probe design.

Our probes were designed for high
performance to cope with the speed
and complexity of large systems, as
well as complement the super high
speed of the K500-D. Now, with 6-foot
probes and hybrid buffering circuits
in each probe tip, you can conven-
iently debug even the largest systems
with minimum disturbance. With our
unique scroll mode, you can probe
hard-to-reach test points individually
and build your timing diagram one
channel at a time.

ENABLE  TRIGGER  M=A
AUTO AUTO
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Legendary ease-of-use.

Our new K500-D is even easier to
use than our best-selling K100-D . . .
and that'’s saying something. Its status

7 T | and data displays
permit easy, flexible
| programming and
- | data analysis. You
can expand horizon-
tally X10, X20, or
X50, and specify the
' | display format in

w! " | binary, octal and/or
0 1 ASCII.
You owe it to yourself.

Any designer debugging main-
frames or super-minis deserves full
details on this revolutionary new logic
analyzer. Write Gould, Inc., Biomation
Division, 4600 OlId Ironsides Drive,
Santa Clara, CA 95050. Or call
(408) 988-6800.




Our commitment
to you

For many years there has
been much discussion about
the role of the systems
designer and the directions
being taken by the computer
industry. At this time
Computer Design is renewing
its commitment both to its
readers and to the industry in
a manner that counts: pub-
lication management and
editorial direction from ‘“real-
time’’ industry managers.
As newly appointed Publisher and Editor of Computer Design, we welcome your
joining us in our commitment to the “real” computer industry.

With more than 40 years of hands-on experience in systems design, product
marketing, and corporate management between us, we hope to bring a new
professional dimension to technical trade journalism. We have watched your role
evolve over the past 20 years beyond that of CPU architect. We recognize that you
are now involved in broad based computer systems design, an area that
encompasses a multitude of disciplines. Yesterday’s logician is today embroiled
in “soft” implementations through programmable devices. Yesterday’s interface
engineer is confronted with an ever-expanding array of peripherals, many of which
possess intelligence equal to or surpassing that of yesterday’s mainframes.
Yesterday’s systems engineer is entangled in today’s networks and distributed

systems.

We pledge to meet your requirements for a broader and deeper knowledge of
computer systems technology. Guided by your developing needs, we plan to
expand our editorial staff, increase our subject coverage, and sponsor seminars
and forums. Your interests and feedback will be reflected in our editorial policies
and coverage of developments, techniques, and products. We look forward to a
closer relationship with you and encourage you to stay in touch with Computer
Design as we explore the “real”’ computer industry.

il B s A

Ronald W. Evans Saul Dinman
Publisher Editor
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CALENDAR

CONFERENCES |

JUNE 1-4—Sym on Incremental Motion
Control Systems and Devices, Hyatt
Regency Hotel O‘Hare, Rosemont, IIl. IN-
FORMATION: Dr B. C. Kuo, PO Box 2772,
Station A, Champaign, IL 61820. Tel:
217/356-1523 or 217/333-4341

JUNE 1-5—SNA But Not All IBM, New
York, NY. INFORMATION: TCT Internat’l,
599 N Mathilda Ave, Sunnyvale, CA
94086. Tel: 408/735-9990

JUNE 8-10—CIPS (Canadian Information
Processing Society) Conf, Waterloo, On-
tario, Canada. INFORMATION: CIPS, 243
College St, Toronto, Ontario M5T 2¥1,
Canada

JUNE 9-11—Data ‘81 Datacomm Conf
and Exhibition, Winnipeg, Manitoba,
Canada. INFORMATION: Laurie Whitsed,
55 Bloor St West, Toronto, Ontario M4W
3K2, Canada

JUNE 10-12—CONPAR ‘81 (Conf on
Analyzing Problem-Classes and Program-
ming for Parallel Computing), Nurnberg,
West Germany. INFORMATION: Wolfgang
Handler, Immd, Universitat Erlangen-
Nurnberg, Martensstrasse 3, D-8520
Erlangen, West Germany

JUNE 14-18—Second Annual NCGA
Conf, Baltimore Convention Ctr, Baltimore,
Md. INFORMATION: Society of Manufac-
turing Engineers, PO Box 930, Dearborn,
M1 48121. Tel: 313/271-1500

JUNE 23-25—COMDEX/Spring ‘81,
Madison Square Garden and New York
Statler Hilton, New York, NY. INFORMA.-
TION: Peter B. Young, The Interface
Group, 160 Speen St, Framingham, MA
01701. Tel: 617/879-4502

JUNE 29-July 1—Design Automation
Conf, Opryland Hotel, Nashville, Tenn. IN-
FORMATION: Harry Hayman, IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

JULY 21-22—Sym on Reliability in Dis-
tributed Software and Database Systems,
Pittsburgh, Pa. INFORMATION: Marie S.
Hreha, LRDC Bldg, U of Pittsburgh, Pitts-
burgh, PA 15260. Tel: 412/624-4908

AUG 3-7—ACM (Assoc for Computing
Machinery) Siggraph ‘81, Dallas, Tex. IN-
FORMATION: Dr Anthony Lucido, Inter-
comp, 1201 Dairy Ashford, Houston, TX
77079. Tel: 713/497-8400

AUG 11-14—Electronics ‘81, Mexico
City, Mexico. INFORMATION: Franc D.
Manzolillo, Proj Mgr, Rm 6015, U.S.
Department of Commerce, Washington,
DC 20230. Tel: 202/377-2991
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AUG 18-21—-VLSI (Very Large Scale In-
tegration) ‘81 Internat’l Conf, University
of Edinburgh, Edinburgh, Scotland. INFOR-
MATION: Secretariat, VLS| '81 Internat’l
Conf, 26 Albany St, Edinburgh EH1 3QH,
Scotland

AUG 24-28—IFAC (Internat’l Federation
for Automatic Control) World Congress,
Kyoto, Japan. INFORMATION: IFAC ‘81
Secretariat, Kinki Hatsumei Ctr; 1.4
Kawahara-cho, Yoshida, Sakyo-ku, Kyoto
606, Japan

AUG 24-28—Internat’l Joint Conf on Ar-
tificial Intelligence, Vancouver, British Co-
lumbia, Canada. INFORMATION: Richard
Rosenberg, Computer Science Dept, U of
British Columbia, Vancouver, BC V6T
1W5, Canada. Tel: 604/228-3061

SEPT 14-18—-COMPCON FALL ‘81,
Capital Hilton Hotel, Washington, DC. IN-
FORMATION: Harry Hayman, IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

SEPT 15-17 —WESCON ‘81, Brooks Hall
and Civic Auditorium, San Francisco, Calif.
INFORMATION: Dale Litherland, Electronic
Conventions Inc, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 21 3/772-2965

OCT 19-23—-JEMIMA (Japan Electric
Measuring Instruments Manufacturers’
Assoc) Internat’l Exhibition, Tokyo Inter-
nat’l Trade Ctr, Tokyo, Japan. INFORMA-
TION: 19th JEMIMA Internat’| Exhibition,
Secretariat of the Administration Commit-
tee, 1-9-10, Toranomon, Minato-ku,
Tokyo 105, Japan. Tel:03/502-0601, X4

SEMINARS

JUNE-JULY —Software Engineering,
various cities and dates. INFORMATION:
Renate Lammermann, Battelle Seminars
and Studies Program, 4000 NE 41st St,
Seattle, WA 98105. Tel: 206/525-3130

JUNE 1-2—Microprocessors: Hardware,
Software, and Applications, Worcester
Polytechnic Inst, Worcester, Mass. INFOR-
MATION: Ginny Bazarian, Office of Con-
tinuing Education, Worcester Polytechnic
Inst, Worcester, MA 01609. Tel:
617/753-1411, X517

JUNE 1-4—Pascal Programming Work-
shop; AND Ada: The Defense Depart-
ment’s New Standard Programming
Language, various cities and dates. INFOR-
MATION: Prof Donald D. French, Inst for
Advanced Professional Studies, 1 Gate-
way Ctr, Newton, MA 02158. Tel: 617/
964-1412

JUNE 8-11—ATE Seminar/Exhibit, Hynes
Auditorium, Boston, Mass. INFORMA-
TION: Test Conferences Registrar, Benwill
Publishing Corp, 1050 Commonwealth
Ave, Boston, MA 02215. Tel: 617/
232-5470

JUNE 9-11 —Understanding and Using
Computer Graphics, Chicago, lll. INFOR-
MATION: Bob Sanzo, Frost & Sullivan, Inc,
106 Fulton St, New York, NY 10038. Tel:
212/233-1080

JUNE 22-23—Digital Electronics for
Automation and Instrumentation; AND
JUNE 24-27 —Microcomputer Design In-
terfacing, Programming, and Application
Using the Z80/8085/8080, Blacksburg,
Va. INFORMATION: Dr Linda Leffel, CEC
Virginia Polytechnic Inst and U, Blacks-
burg, VA 24061. Tel: 703/961-5241

AUG 15-17 —Distributed Computer Con-
trol Systems, Beijing (Peking), China. IN-
FORMATION: Prof Liu-Shi-hua, Chinese
Assoc of Automation, Research Inst of
Electronic Technic Application, PO Box
927, Beijing, China

AUG 31-SEPT 1—Real Time Program-
ming, Kyoto, Japan. INFORMATION:
1981 IFAC/IFIP Workshop on Real Time
Programming Org Committee, c/o Prof T.
Hasegawa, Dept of Applied Mathematics
and Physics, Faculty of Engineering, Kyoto
University, Kyoto 606, Japan

SHORT COURSES

JULY 13-15—Data Communications,
Fiber Optics, and Spread Spectrum Te:zh-
niques; JULY 20-24 —Mini- & Microcom-
puters: Their Structures, Characteristics,
and Applications; AND JULY 27-31—
Microcomputer System Design and Ap-
plications, Ann Arbor, Mich. INFORMA-
TION: Viola E. Miller, Engineering Summer
Confs, 200 Chrysler Ctr, N Campus, U of
Mich, Ann Arbor, Ml 48109. Tel: 313/
764-8490

AUG 10—GPIB (General Purpose Interface
Bus) Workshop, Sunnyvale, Calif. INFOR-
MATION: Ben Catanzaro, Instructor, Intel
Corp, MCSD Customer Training SV3-1,
1350 Bordeaux Dr, Sunnyvale, CA
94086. Tel: 408/734-8102, X375

Announcements intended for pub-
lication in this department of Com-
puter Design must be received at
least three months prior to the date
of the event. To ensure proper
timely coverage of major events,
material should be received six
months in advance.
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“with a VT103 Intelligent
- Terminal containing an LSI-11/23
to form a complete, powerful
table-top microcomputer.

880 can integrate

You deserve better
data storage than you get from DEC.

For your LSI-11 or PDP®-11,
bigger isn’t better when it
comes to data storage.

DEC® builds great computers. But
if you want 7.8 megabytes of data
storage, they give it to you in two
ungainly boxes 21 inches high. Data
Systems Design gives you one com-
pact package 5% inches high, with an
ultra-reliable 7.8 megabyte Winchester
drive and a 0.5 megabyte single-sided
floppy (or 1 megabyte double-sided)
for 1 /0 and integral backup, plus on-
board diagnostics and lots of extras.

A superb buy—the DSD 880
DEC-compatible Winchester/
Floppy Disk System.

Offering far better value than
RX02 and RLO1 combos or dual-RLO1
or -RLO2 disk drives, the DSD 880
provides more bytes per buck than
any DEC alternative. And you save in
other ways.

Less rack space means lower
cabinetry costs.

International Sales: Australia: Melbourne (03)543-2077. Sydney (02) 848-8533:
|srael 03/298783: Italy 02/4047648: Japan: 0saka (06) 323
Switzerland 01/

™HyperDiagnostics. HyperService and Rapid Module Exchange are trademarks of Data Systems De

The 880 backplane interfaces
require 70% less backplane space
than a similar DEC configuration.

The comprehensive Hyper-
Diagnostics™ panel and library of
microprogrammed routines, in con-
junction with Data Systems Design’s
Rapid Module Exchange™ program

and HyperService ™ service contracts,

deliver more uptime for less than half
the cost of a DEC service contract.

Fully compatible three ways.
DSD 880 is hardware compatible.
It's the only high-capacity storage

-1707.Tokyo (03) 345-1411; Netherlands 020/45 87 55: New Zealan

system that integrates with a VT103.
And it integrates with any DEC LSI-11
or PDP-11 computer, or any DEC-
computer-based system.

It's software compatible. You can
use RT-11 or RSX-11 operating systems
with RLO1 (Winchester) and RX02
(floppy) handlers without modification.
The DSD 880 runs all applicable DEC
diagnostics and utilities. .

And it's media compatible. Its
floppies utilize DEC double-density or
IBM single-density formats.

Want to know more? For full tech-
nical details, contact your regional
sales office: Western (408) 727-3163;
Eastern (617) 769-7620.

Ds%gtems

The Intelligent Alternative to DEC Disk Systems

Canada (416)625-1907: Denmark 01/8334.00: Finland 30/88 5011; France03/9568142:

d4/693-008; Norway 02/78 9460: Sweden 08/38 03 70:

730 48 48: United Kingdom 01/207-1717: West Germany and Austria (088] 1204-0.
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Some environments
for bubbles.

Intel introduces the iSBC 254™ Bubble Memory
Board. The non-volatile Multibus™ memory system
that goes where disks and tapes can’t go.

All in time for today’s designs.

Bubbles store data in environments
that bewitch storage devices such as
disk and tape drives. That's because
as solid-state devices, bubbles are
unaffected by the heat of a factory
floor, the roll of a ship or the dust of
the desert wind. Since all that moves
is information, bubbles aren't plagued
with the wear and tear and related
maintenance problems of electro-
mechanical devices.

They're non-volatile, so you don'’t
have to worry about battery back-up.

And because bubbles pack 1 million
bits of data in an area less than

100 square centimeters, they can
boost the performance of a portable
data logger, as well as an in-house
numerical control system.

Kindle your product development
Now there's a fast, easy way for you

to capture these advantages in your
products: the iSBC 254 Bubble
Memory Board. It puts from 128K

to 512K bytes of Intel's 7110 bubble
memory—complete with controller

and support circuitry—on a 12 x
6.75-inch Multibus board. That's the
same bubble memory and controller
that's already storing data onboard
ships and on factory floors. All
pretested. And ready to run in your
system today.

When you slip the iSBC 254 board
into your Multibus-compatible
chassis, it operates like any other
microcomputer mass storage system.
You choose from several /0 modes,
including Direct Memory Access.

You access data in a flash—several
times faster than you can with a
floppy. And move it at rates up to

50K bytes per second.

Add fuel to the fire

What's more, you can complement
the performance of the iISBC 254
board in your system with any of a
wide variety of Intel® Multibus boards
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Pricing for the iSBC 254" board tracks the
downward price curve of bubble memory
components.

and software products available
today. From 8- and 16-bit single-board
computers, to analog and digital 1/0,
to real-time operating systems, com-
plete with software drivers for bubble
memory. Or if you want to configure
your own board, you can start with
Intel's Bubble Memory Prototype Kit
(BPK72). It has everything you need
to tailor Intel's 1-megabit bubble
memory to your product.

Get the benefit of the
continuous price reduction
process

Like all of Intel's bubble memory
products, the iISBC 254 board bene-
fits from Intel's bubble memory price
guarantee. By the end of 1981, the
price of the 512K-byte board will

be 34 percent lower than today's
price on 100-quantity orders. After
that, price reductions will continue

tracking the downward spiral of
bubble memory component pricing.

Put your competition on

the back burner

The iSBC 254 bubble memory
system is available off the shelf today.
So you can start now to build the
bubble’s advantages into your
systems. Reduced service and repair
costs. Less preventive maintenance.
Data integrity in hostile environments.
And, as you do, you can open new
frontiers. Ahead of your competition.

Find out more about how Intel bubble
memory systems can help put you
ahead. Contact your local Intel sales
office/distributor. Or fill out the
coupon below and send it to: Intel
Corporation, Literature Department,
3065 Bowers Avenue, Santa Clara,
CA 95051. Or call our toll-free hot line
(800) 538-1876.

O | want to kindle my product
development for bubbles. Have a sales
representative call me with quantity
price information on the iISBC 254
Bubble Memory Board.

O | want to find out more about bubble
components and boards. Rush me a
copy of the Bubble Storage Data
Catalog by first class mail.

O | want to tailor bubble memory to my
unique system configuration. Rush me
information on the BPK72 Prototype Kit
and the BPK70 Production Kit by first
class mail.

Name

Title/Organization
Address—-— ———
Cily/State/Zip=smnse = 8
Telephone (

Application

Europe: Intel International, Brussels, Belgium

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

£l ® 4
In delivers
solutions




Never Bétore Has A Ba
Been As Intelligent As
The Syste[n It's Backing Up.

-up System

This is 3M’s HCD-75 High Capacity Data Cartridge Drive.
And the reason it's as intelligent as a computer is because it
thinks like one.

You see, unlike other back-up systems, the HCD-75 is
interfaced directly with the primary system by means of
sophisticated, microprocessor electronics. When the host
computer has data to feed, the HCD-75 starts automatically.
When the host computer stops, it does too. And since the
HCD-75 also positions to any location, it not only saves tape
cost, but retrieval time as well.

Of course, the use of
microprocessors allows the HCD-75
to perform a number of other
time-saving functions, too. Like
block replacement, so you can easily g
correct errors or change files which ~ §
need updating. And fast random
access, which makes it useful both
as an |-O device or as a storage unit
for low-usage files. All of which
relieves the host computer from 5
difficult timing and formatting problems.

What's more, the HCD-75
features state-of-the-art error detection
and correction capabilities. Even when

the system is off-line, self-test diagnostic routines monitor its
performance. And, combined with each of its $32.50
high-capacity cartridges, the HCD-75 provides a full 67
megabytes of formatted user information (144 mbytes
unformatted). So costly operator interventions are sharply
reduced.
If you're looking for a reliable, cost-effective solution to
the problem of disk back-up, the HCD-75 High Capacity Data
Cartridge Drive is the system you should be
thinking about.
Not only has a lot of thinking gone
into it. But a lot of thinking comes out
of it, too.

For more information, check
the listing on the next page for the
representative nearest you. Or write:
Data Products Division/3M, Bldg.
223-5E/3M Center, St. Paul, MN
55144.

The Back-up System
That’s Suddenly Way Out Front.

CIRCLE 12 ON INQUIRY CARD




3M Data Products
Representatives

Data Products/3M
3M Center, 223-5E
St. Paul, MN 55144
612/733-8892
CANADA

3M Canada, Inc.

P. O. Box 5757
London, Ontario, N6A-4T1
WEST

Hefte Industries, Inc.
Los Gatos, CA
408/264-8319

CTI Data Systems, Inc.
Long Beach, CA
213/426-7375

PA.R. Associates
Denver, CO
303/355-2363

PSI Systems, Inc.
Albuquerque, NM
505/881-5000

MIDWEST

OASIS Sales Corporation
Elk Grove Village, IL
312/640-1850

Carter, McCormic & Pierce, Inc.
Farmington, Ml

313/477-7700

The Cunningham Co.

Houston, TX

713/461-4197

Cahill, Schmitz & Cahill, Inc.
St. Paul, MN 55104
612/646-7212

EAST

J.J. Wild of New England, Inc.
Needham, MA
617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600
COL-INS-CO., Inc.
Orlando, FL

305/423-7615

Technical Sales Associates
Gaithersburg, MD 20760
301/258-9790

3M Hears You...

LETTERS TO THE EDITOR

To the Editor:

Kalman Rozsa’s Tech Note,
¢n-Dimensional Interrupt Handler
Replaces Priority Encoder” (Feb
1981, pp 126-134), suggests building
a special box to go between a
microprocessor and the devices that
may wish to generate interrupts, in
order to resolve problems of concur-
rency and interrupt priority.... I
suggest a simpler solution, which re-
quires a small amount of syn-
chronization logic on each device
interface:

(1) Each device in the system has
an “INT PENDING” latch, which is
typically triggered by an event and
cleared by the program.

(2) Each device has a “REQUEST
INHIBIT” latch, which is set and
cleared only under program control.
(3) Each device recognizes a “PRI
IN” signal and generates a “PRI
OUT” signal, which it passes to the
next device on the bus.

(4) When INT PENDING is false, or
REQUEST INHIBIT is true, PRI IN is
passed unchanged to the next device
as PRI OUT.

(5) When INT PENDING is true and
REQUEST INHIBIT is false, PRIOUT is
passed as false to the next device.
(6) The system generates REQUEST
ENABLE when it can accept an inter-
rupt. Any device (there will be at
most one), which sees PRI IN as true,
REQUEST INHIBIT as false, and
whose INT PENDING latch is set,
identifies itself to the processor and
begins the interrupt sequence.

In this scheme, priority among
un-INHIBITED devices is determined
by physical location on the bus, but
use of the INHIBIT masks allows
software to reprioritize the system
easily. Mr Rozsa’s scheme allows a
device to generate a second interrupt
before the first is processed; in the
proposed method, each device inter-
face would be responsible for en-
queuing multiple requests, should
they occur.

Dennis Weeks
Data General
Bellevue, Wash

To the Editor:

After reading the correction in
Ronny Horn’s letter (Oct 1980,
p 13) of the AOS program in ‘“‘In-
teger Base Conversion on Handheld
Programmable Calculators’’ (May
1980, pp 202-207), I edited it and
found the same type of errors again.

When 12,, was converted to base
12, the answer was 9.999999996.
For the correct answer, 10, one must
reduce the proposed truncation of
the three guard digits to one. The
initial program is edited as follows:
GTO 36, LRN, 13 times 2nd INS,
X, 1,0,0, =, EE, INV, EE, +, I,
0, 0, =, LRN. In spite of these
changes, Ronny Horn’s example re-
mains correct too.

Andras Varga

Institute for Telecommunication
Electronics

Technical University of Budapest

Budapest, Hungary

To the Editor:

With reference to the Tech Brief “‘A
Simple Tri-Stable Latch’’ (Aug 1980,
p 134), I have a genuine doubt. The
timing waveforms are drawn in-
dicating that the circuit can be
clocked at a 1-us rate. The slew rate
of the p A741 is about 0.5 V/us at
+15-V supplies. Hence, the fastest
input transition rate can in no case be
less than about 2(2.4/0.5) us, or
9.6 ps.

C. H. Sakharwade
TIFR
Bombay, India

The Author Replies:

The circuit can be clocked at a 10-us
rate, and not at a 1-us rate as shown
in the timing waveforms. For the
clock rate of 1 pus, an FET input op
amp 536 can be used in place of a 741.
Also, by using a high slew rate op
amp 531, the circuit can be clocked
at a much higher rate than 1 MHz.

D. S. Jain
NRSA
Hyderabad, India
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Lets talk about speech capability.
Voice synthesis products.
FromTexas Instruments.

The bright promise of products that
think came closer to fulfillment in the
70s. The trend for the 80s is clear:
Products that “talk.”

Whether it’s appliances, automotive
consoles, transaction terminals, office
systems, telecommunications, robotics
or electronic toys and games, no other
area of technology will have more im-
pact during this decade.

Speech synthesis technology — pi-
oneered by TI — portends a whole new
generation of voice-prompting prod-
ucts. Products that will change the way
you live and learn and work.

So, if you're designing new products
with speech applications, talk to TI —
the only total capability supplier with
the experience and production-proven
know-how to assure you of reliable
speech products and services.

Let’s talk technology

TI offers several methods of vocabulary
analysis, dependent on your volume,
versatility of application and voice
quality desired. TT’s Linear Predictive
Coding (LPC) technique provides the
highest quality speech reproduction
because it’s the only technique devised
that models itself after the human
vocal tract.

Define your vocabulary, consider
your volume requirements, cost and
development time, then talk to 1
about your application.

Let’s talk products

Choose from the industry’s broadest,
most cost-effective line of speech prod-
ucts. A growing line of integrated cir-
cuits, evaluation kits, OEM boards and
a capability for the design and develop-
ment of complete custom modules in-
corporating microprocessors, display
and interface functions. A good exam-
ple of our commitment to this technol-
ogy: ROMs made especially for speech
applications.

TI's LSI Voice Synthesis processors
(VSP) and Voice Synthesis memories
(VSM) are in volume production, now.

The TMS5200 single chip VSP pro-
duces high quality speech at a very low
data rate (1200 bps), easily interfacing
with 8 and 16-bit microprocessors. The
on-chip FIFO buffer allows speech data
to be stored in either the host micro-
processor system, or off-line on bubble
memory or floppy disk. Also, speech
data may be stored in a custom ROM,
such as the 128K-bit TMS6100. You can
use TI VSPs with TMS6100 Series
VSMs for storage of up to 3,000 words
of speech.

TMS5200 VOICE SYNTHESIS/PROCESSOR

SYSTEM ARCHITECTURE

The TMS5100 single chip VSP pro-
duces high-quality speech at data rates
of 1200 bps and interfaces with 4-bit mi-
croprocessors. TMS5100 VSP directly
addresses up to 16 TMS6100 VS memo-
ries for up to 30 minutes of speech.

For evaluation of TI's voice synthesis
capabilities for 4, 8 and 16-bit micro-
processors, complete speech evaluation
kits are available for TMS5100 and
TMS5200.

So, what are we talking about? We're
talking about quality, flexibility, cost/
performance effectiveness and right

now delivery — only from the voice
synthesis leader — only from Texas
Instruments.

There’s more. We're also talking
about custom modules and boards.
Like the TM990/306 speech module
without standard vocabulary for ap-
plications using customer-specified
words and shipped without EPROMs,
allowing users to install Solid State
Speech* vocabularies developed specifi-
cally for their own applications.

For high-volume applications, user-
developed vocabularies can be imple-
mented on mask-programmed ROMs.

The benefits of the custom module
approach are both time and cost re-
lated. TIs experience in the design and
production of electronic modules means
quick cycle times, substantial savings,
and, of course, getting your product to
market faster.

Let’s talk support

Like the development of production vo-
cabularies at any of TI's Regional Tech-
nology Centers. Custom vocabularies
can be synthesized at the RTCs at low
cost with quick turnaround (so quick in
some cases that you can walk out the
door with your program) and delivered
on EPROMs for use with either TI's
TM990/306 speech board or TMS5000
Series VS processors.

And like tapping the resources of
TI's word library where natural sound-
ing speech is pre-recorded and readily
available for specialized vocabularies.

And like an intensive one-day RTC
seminar covering TI's Solid State
Speech technology and its applications,
including acoustics, phonetics, wave-
form analysis and LPC. Systems archi-
tectures as well as hardware and soft-
ware design techniques and a
demonstration of several speech prod-
ucts round out the day.

And like the Design Service as-
sistance rendered by the RTCs for the
application of cost-effective, state-of-
the-art technologies to your specific
product and program needs.

Let’s talk now

About a total systems solution ca-
pability for voice synthesis technology.
About low-cost, high-quality, quick
turnaround Solid State Speech applica-
tions for your products.

Talk to your nearest TI field sales

office, or write to Texas o
Instruments Incorpo-
rated, P.O. Box 225012, 0

M/S 308, Dallas, Texas
75265.

TEXAS INSTRUMENTS

*Solid State Speech is a trademark
of Texas Instruments Incorporated

INCORPORATED
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Insert this

preassembled card

edge connector
In one step,
and forget it.

Preassembled to cut backplane
production time. Designed for mother
board insertion without damage to
plated-through holes.

The one-step AMP PACE
Connector does a lot to make
your production simpler—and
free from worry.

Using our unique ACTION PIN
contact compliant design, just press
the connector into place. Assembly is

complete. There's no solder or costly,
time-wasting rejects.

Even our Accu-plate precision
plating avoids waste. By pinpointing
gold only on the final contact area and
using nickel and tin elsewhere, you
don't pay for what you don'’t need.

The AMP PACE Connector. It's
good enough to forget.




AMP Facts

Description: preassembled card edge
connectors for.100" x .100;' .100" x
200" and .125" x .250" centerlines; size
15 to 61, dual position.

Contact Rating: 3 Amp

Contact Resistance: Spring contact to test
board—8 milliohms

Total circuit resistance—9 milliohms
Operating Temperature: —55°C to +85°C
Voltage Rating (Sea Level): .100"
centerline spacing— 1000 VAC
Insulation Resistance: 5,000 Megohms
Durability: 100 cycles

Salt Spray: MIL-STD-1344, Method 1001
Thermal Shock: MIL-STD-1344,

Method 1003

Physical Shock: MIL-STD-1344,

Method 2004

Humidity: MIL-STD-1344, Method 1002,
Type |l

Vibration: MIL-STD-1344, Method 2005

For more information, call the

Accu-plate precision plating puts
the gold where it does the most
good, for superior electrical
contact at a reasonable cost.

The contact’s unique beam
design accommodates and
compensates for daughter board
warp and stress, assuring
long-term, reliable performance.

Spring sections of ACTION PIN
contacts compress in opposite
directions, maintaining a
gas-tight fit with pc board.

Mylar strip assures straight and

stable pin alignment.

AMP PACE Connector Desk at (717) 780-8400.

AMP Incorporated, Harrisburg, PA 17105

AMP. AMP PACE and ACTION PIN are trademarks of AMP Incorporated

A NP means productivity.

CIRCLE
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Once again, the INMOS commitment to leadership
in advanced VLSI technology has resulted in new perfor-
mance levels for the IMS1400 16K x 1 static RAM.

The new IMS1400-45 offers the exceptionally fast chip
enable access time of 45ns, with address access and
cycle times of 40ns. Surprisingly enough, it consumes
no more power than its 55ns companion. That's less
than 660mW of active power and 120mW of standby
power, using just a single 5V (*£10%) power supply.
And. like the IMS1400-55, it’s TTL compatible and is
packaged in a 20 pin, 300 mil ceramic DIP with industry
standard pinout.

660mwW

The INMOS IMS1400 16K static RAM sets another new standard.

Both the IMS1400-45 and the IMS1400-55 deliver the
performance you'd expect from a VLSI leader. And what's
more, they're available now. For full information on the
new standard of static RAMs, call or write INMOS today.

mmos

P.0. Box 16000 * Colorado Springs, Colorado 80935 » (303) 630-4000 * TWX
910/920-4904 * Burlington, Mass. (617) 273-5150 ® Dayton. Ohio (513) 439-0988
san Jose, Calif. (408) 298-1786 Whitefriars ¢ Lewins Mead e Bristol BSI 2NP »
ENGLAND e Phone 44 272 290 861 * TLX: 851-444723




COMMUNICATION CHANNEL

James F. Kearney

Timeplex, Incorporated
One Communications Plaza, Rochelle Park, NJ 07662

A multiplexer, primarily, puts several discrete chan-
nels of data onto a single high speed data link in
order to substantially reduce the number, and
thereby the cost, of data lines in a communications
network. However, in the hands of the imaginative
communication system designer, today’s more
sophisticated multiplexers can accomplish much
more than that basic function. They can provide
error free transmission. They afford considerably
larger and more secure buffering power. They incor-
porate diagnostics that allow users to service their
own systems and can also provide central control
over the entire network. They can add flexibility to
existing systems that will accommodate both planned
and unforeseen future system changes.

An analysis of contemporary multiplexer design
features will help the network designer to know what
is available. However, his most important input will
come from a thorough analysis of his own organiza-
tional requirements.

Basic Types of Multiplexers

All multiplexers allow simultaneous service of a
number of terminals via a single high speed data
communication line. Three basic types exist: fre-
quency division, time division, and statistical. The
frequency division multiplexer (FDM) divides the data
link frequency band into several smaller bands, each
of which carries a channel of data (Fig 1). FDM was
the first technique to be used in multiplexing and
took advantage of techniques and equipment used in
radio, where frequency manipulation is common.

However, FDM is quite inefficient when compared
with the later technique of time division multiplex-
ing, where the transmission path can be divided much
more precisely.

The time division multiplexer (TDM) allocates time
slots to channels on a dedicated basis (Fig 2). The
overall time criterion is established by the speed of
the high speed transmission line. Once that is deter-
mined, there is essentially a one to one translation, a
matter of dividing up that aggregate transmission
band into its component parts. Starting with a
2400-bit/s aggregate path, it can be divided into 48
50-bit/s channels, 32 75-bit/s channels, 24 100-bit/s
channels, and so on.

As a practical matter, this straightforward ap-
proach must be modified somewhat by the need for
synchronization, using unique bit patterns to lock the
local multiplexers to the remote demultiplexers. Syn-
chronizing information is very important, and will
occupy certain portions of the bandwidth on the ag-
gregate channel. Design of the multiplexer should ac-
commodate synchronizing signals that cannot be
easily simulated by the data patterns that are
transmitted along with them. They should also be of
such a nature that the amount of time stolen from
pure data transmission is minimized.

TDM techniques are traditionally one of two types,
bit- or character-interleaved, depending on whether
each time slot within the transmission frame is
devoted to a bit or to a character. Fast turnaround is
the advantage of bit interleaving. It is not necessary
to transmit and receive entire character sequences
before the remote end can take action. Fast turn-
around is most useful in public networks such as
telex, where there is a certain amount of call setup
signaling before actual data transmission, where
quick give and take is desirable. On the other hand,
character interleave techniques tend to be more
flexible.

The statistical multiplexer (stat mux) is more effi-
cient than a TDM because it allots time slots only for
channels that are actively transmitting (Fig 3). It can
support a number of terminals whose combined bit
rates add up to more than the bit rate of the ag-
gregate high speed line. Each frame of data carries a
special header to identify the active channels. The
stat mux is the most advanced type of multiplexer
currently available and is the device of choice for
most contemporary network designs. It will be the
subject of most of this discussion.

(continued on page 26)
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With more capacity.

Faster access. And the reliability

Once again, NEC leap-

frogs conventional technology

with its new D2200 family of
eight-inch Winchester disk
drives.

The first models in the
series deliver 30-millisecond
access time with capacities
of 25.5 and 42.5 megabytes,
respectively, and use con-
ventional storage module
device (SMD-type) control-
lers for convenient interfac-
ing and formatting.

Sealed-disk Winchester
technology is enhanced
with voice-coil actuators,
direct-coupled DC spindle
motors and closed-loop air
circulation which reduces
parts count, eliminates
periodic maintenance and
gives the D2200 Series an
MTBF in excess of 10,000
hours. When service is
required, it's fast: the
D2200s have a 30-minute
MTTR.

youd expect from NEC.

\\\\\
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The D2200 family is

ideally suited to medium and

heavy volume interactive
business applications that
require frequent disk access,
as in virtual memory, data-
base access and data com-
munications operations.
Eight-inch Winchester

drives are increasingly popular
because they offer significant

savings in installation, pack-
aging,maintenance and
cost-of-ownership.
And once again, NEC
technology adds an extra
dimension. Call your NEC
Information Systems
representative for more
information.

NEC Information
Systems, Inc.

Home Office: 5 Militia Drive,

Lexington, MA 02173, (617) 862-3120
Eastern Office: 36 Washington Street,
Wellesley, MA 02181, (617) 431-1140

Central Office: 551C Tollgate Road,

Elgin, IL 60120, (312) 931-1850

West Coast Office: 8939 S. Sepulveda Blvd.,
Los Angeles, CA 90045, (213) 670-7346
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Fig 1
multiplexing. On one channel, **1"*
bit may be transmitted at 475 Hz
and 0" bit at 725 Hz. On next

Frequency division

channel, ““1”" would be trans-
mitted at 1075 Hz and "'0’’ at
1325 Hz, and so on. Division
depends on desired frequency of
transmission, eg, 75-bit/s channel
requires less spectrum space than
150-bit/s channel

%«
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Multiplexer Design Considerations

There are two main sections in the design of a
multiplexer. The low speed section deals with the in-
dividual channel ends of the system where data rates
are usually lower than that of the aggregate high
speed link. This section must periodically scan the
channels, sense and accumulate the data presented on
each, and store the data in some digital storage
medium. The high speed section assembles characters
and presents them to the aggregate interface for
transmission.

Traditional TDM design approaches use a variety of
shift register techniques for memory and counting
functions, maximizing the common control while
minimizing the input/output (1/0) interface. By
maximizing the common control, and sharing to a
greater extent a common set of logic to respond to
the stimuli of input and output, less hardware is
needed for each channel to respond to these stimuli,
and the less expensive the unit. ““Expensive’’ in this
context means both the dollar cost and the cost in
loss of unit capability.

In today’s marketplace, however, with the advent
of microprocessors and statistical multiplexing, these
old design techniques have been found to be more ex-

pensive than to apply more distributed processing
techniques in the 1/0 channels. Using micro-
processors, which have dropped considerably in cost,
and distributing their processing power among a
number of 1/0 units, the stat mux reduces hardware
costs and increases capability and speed. As a result,
the traditional combination of main common control
and unintelligent interface modules is slowly being
replaced by inexpensive microprocessors and dis-
tributed microprocessing techniques, gaining speed,
flexibility of design, and flexibility of interfacing to
the network.

Contemporary stat muxes, such as the Timeplex
Series 1I MICROPLEXER, use universal synchro-
nous/asynchronous receiver/transmitters (USARTsS)
on the low speed or channel side for serial to parallel
and parallel to serial conversion. The microprocessor
boards are controlled by cpu chips, enhancing their
processing capabilities. Programmable read only
memory (P/ROM) chips are used for storage of
multiplexer control parameters, and random access
memory (RAM) chips are used as data buffers. A chip
that will promote an advanced data link controller
(ADLC) X.25 s likely to be used as the interface circuit

for the data link on the high speed side.
(continued on page 28)
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Show us s
the spec and we’ll finish
the keyboard.

When you come to Cherry for a keyboard your extends across the whole spectrum of keyboards.
problems are over. You pass them on to us, Whether you want a full word-processor or
because we'll take over your project from typesetting model, a board for a standard
conception right through to quantity production. intelligent terminal or lineprinter, a point-of-sale

We have theengineering skillsandexperience ~ or home-computer unit, or a special key-pad,
to more than satisfy all your individual standard design or custom, we'll provide the
requirements, and our keyboard capability necessary technology and quality —at the right price.

HHUE] DR | Y Cherry. The key name in keyboards.
‘——5 N < B ®

CHERRY ELECTRICAL PRODUCTS CORP. 3600 Sunset Ave., Waukegan, IL 60085 * 312/689-7612 °
Worldwide affiliates and phone numbers: Cherry Semiconductor Corp., East Greenwich, RI, U.S.A., 401-885-3600 Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643
Products Ltd., Harpenden (Herts) England, (05827) 63100 « Cherco Brasil Industria E. Comercio Ltda., Sao Paulo, Brazil, 55 (011) 248-4343 « Hirose Cherry Pre

TWX: 910-235-1572

181 « Cherry Electrical

cision Co., Ltd., Kawasaki, Japan, 044 833 3511
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Fig 2 Time division multiplexing.
Time slots are allotted to channels
on dedicated basis whether or not
““live’" data are being carried. At

TRANSMISSION
PATH

TERMINALS

any given time, majority of slots
may not carry useful data but con-
tain fill characters

TERMINALS

Data enter this high speed link from the aggregate
line and then go into the RAM buffers. The cpu
handles transitions from the buffers out to the data
channels, and the USART clocks the data out to the in-
dividual channels. In the reverse direction, with the
data coming from the channels into the multiplexer
on the way to the high speed data link, the USARTs ac-
cept the character as it comes in and pass it on
through high speed buses into the buffer areas.

All stat muxes have a USART-type function handled
on individual channels. All have one or more CPUs as
master controllers to handle the data functions. The
data are handled through the processors and sent to
buffers where they are held until the high speed line
indicates it needs the data. The master controller
pulls the data out of the buffer and puts them on the
high speed line. During this process a copy is made,
has an identification number assigned to it, and is
held in the buffer. When the system gets an
acknowledgment (ACK) that the character was cor-
rectly received, the copy in the buffer is erased. A
negative acknowledgment (NAK) causes the
multiplexer to use the buffered copy to resend the
data.

Where a TDM uses hardware for direct address on a
one to one basis, the stat mux has no such firm rela-
tionship; all link assignments are dynamically
allocated and are up for allotment on the basis of

need. The information is transmitted as a data
package that has been assembled by the multiplexer.
The package, a data block, also carries extra infor-
mation bits that involve control fields. The block
must have a destination address or the address of the
channel from which the data were accumulated, and
it carries block check characters, most commonly
cyclic redundancy checks (CRCs).

Using Multiplexers in Designing a Network

When the network designer understands the kinds of
data communications inefficiencies that the
multiplexer designer was trying to resolve, optimum
use of stat muxes will be achieved. In bandwidth
allocation in a TDM, a combination of terminals with
baud rates of 150, 300, 1200, or greater can be put
over a single high speed 9600-bit/s line, provided the
aggregate sum of the speeds of the terminals is less
than or equal to the speed of the aggregate line. In
addition, some of the bandwidth must be reserved
for control signals.

In the early stages of the asynchronous environ-
ment, data passed over the line in a character by
character mode. The operator typed an ‘““A’’ and it
was passed on to the mainframe without buffering.
Experience revealed that 1200-baud terminals,

(continued on page 30)
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Fig 3 Statistical multiplexing vs conventional
TDM. In TDM, efficiency suffers because dedi-
cated time slots are not available to other ter-
minals. In stat mux, which services only active
terminals, more terminals may be attached. Buf-
fer memory assembles data and is usually suffi-
cient to store channel characters if traffic tem-
porarily exceeds multiplexer’s data link rate. Data
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Oak puts E’
up against the 5
world’s fastest typists.

In a keyboard market clogged with claims and processor based N-key-rollover and phantom
confusion about “N-key-rollover,” look to Oak’s key lockout system developed by Oak

FTM® keyboard for the practical answer. It pro- engineers. Without the cost and complexity
vides E3-Entry Error Elimination. And that means  of Hall Effect and capacitive technologies.
precisely what it says. We challenge the fastest And that's not all. Beneath the FTM keyboard
typists in the world to make it error. They can't. is Oak's proven, industry-leading membrane

Yet E2 makes its real contribution to Oak’s Full  switch technology. So you get all the good things
Travel Membrane (FTM) keyboard—and to you of membrane switching—reliability, durability,
—in the cost column. You get RF1 and EMI resistance, design
the Entry Error Elimination flexibility, and— of course—low
and 100-million-cycle-plus cost. All without sacrificing the |
performance you've got to qualities you demand in a key- |
have in a keyboard at prices board, right down to human ‘
far below those of keyboards engineered industry standard |
with comparable perfor- feel and touch.
mance. That's practical. Call or write us today for the
Entry Error Elimination is a data and details to prove it. You
remarkably sensible micro- can't afford not to call Oak.

"“I{ Switch Systems Inc.

An Oak Technology Inc. Company

PO Box 517« Crystal Lake, llhnois 60014
Phone 815 459-5000« TWX 910-634-3353« TELEX 72-2447
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If you have
'magnetic tape
‘needs for:

B PDP-14/LS1-11

B Data General

B GA 16/440

M HP 1000, 3000 or desktop
H Fluke 1720A or 2240C

H NOVA
M 11-990 IDT 1050 series

B Tektronix GPIB

W |EEE 488

B RS-232-C

B Intel Multibus

W 8-bit Parallel

B Datum/Wangco
... or others

IDT 3000 series

IDT Provides The
Right Tape System

IDT subsystems give you many important
advantages, including:

Wide Selection — Choose from nine IDT 1050
models with 7 or 9-track %-inch tape reels, plus
twelve IDT 3000 models with %-inch tape cartridges
Superior Design — Get sophistication plus
reliability, ensured by self-test firmware . . .

MTBF specifications of 8000 hours

Numerous Options — Select built-in formatter/
controller for data formatting (ANSI, ECMA, IBM-
compatible), plug-in interfacing, and control of
four tape subsystems

Dedicated Configurations — Satisfy OEM, mini-
micro or one-of-a-kind requirements

Get all the facts on your Jll[»] KelelfeYeIle1 ™)
IDT tape subsystem. Call TR Y R e D
today . .. or write Gary BT Diego, CA 92117

Pyles, Marketing (714) 270-3990
Manager at IDT IDT East

Corporate. (201) 825-7640

SEE IDT NI
We've got it all {T)\'A\‘TCA)WTIVE
on tape TECHNOLOGY

capable of transmitting 120 char/s, were sending
only 5 char/s because that was as much as the
operator was typing. This left a lot of room for im-
provement.

The theory of the stat mux, then, is to scan
associated data ports and assign bandwidth to chan-
nels only when they interrupt the system with data.
Data primarily come in on a character mode basis
and the standard USART interface receives the
character. Upon receiving that character, an inter-
rupt is raised; when the scanner comes by it sees the
interrupt, picks up the character, and passes it on to a
buffer and a processor. Data are then assembled and
transmitted over the high speed link. With the main
processor in the stat mux sampling and controlling
the data it receives from the individual channels, it is
possible to place more channels onto the system.
Many terminals can be placed on a stat mux—for ter-
minals operated in manual mode, probably twice as
many over a 4800-bit/s line as was possible using a
9600-bit/s line—thus significantly reducing modem

costs.
Adding block terminal modes into the system

creates another dimension. These terminals have
their own buffers; an operator keys in a given
amount of data and hits a specified function key that
sends the data as a block. Here, instead of sending 5
char/s, it is possible to send perhaps 500 char/s or
even more, in full screen transmission mode. Ineffi-
ciencies are still built into the system because no two
operators are going to key alike. Not all operators on
all of the terminals feeding the line are going to enter
all of their blocks at one time, so there is still room
for the processor to get the data out over the high
speed line in a reasonable amount of time—probably
still with a response time that is acceptable to the end
user.

When synchronous data are thrown into the stat
mux a problem arises. This is because the system is
constantly being ‘polled, meaning that data are
always going out on the lines. Whether the data con-
sist of poll messages or live information, it is a condi-
tion that interrupts the processor and has to be
handled.

A mistake is sometimes made in trying to compare
the efficiencies that exist on a point to point arrange-
ment, where there is no interference from other ter-
minals, to a statistical multiplexing environment
where four or five 4800-bit/s data channels come
onto a composite 9600-bit/s data link. The responses
are very fast on the point to point arrangement.
However, in statistical multiplexing the response time
will be reduced by the large amount of data that can
be presented to the system at any one time, plus the
overhead of stat muxing.

In a synchronous environment there is a more effi-
cient way to present data to the system than the
method generally used, where the user constantly

(continued on page 32)
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IF YOU DON'T NEED A RELIABLE PRINTER,
DON'T BOTHER READING THIS AD.

The Intelligent Choice

A reliable printer means a lot to systems
manufacturers, integrators and users—and not
just in terms of fewer headaches. After all, if a

printer doesn’t break down as often, and requires '

less maintenance and service, you pay less for
owning and operating a system.

That's why we build and test the Dataroyal
IPS-5000 matrix printers for reliable operation.
We make sure they can work all day, every day if
needed—everywhere from offices to harsh indus-
trial environments.

We kept the number of moving parts in our
mechanism to a minimum, for fewer potential
problems. And this simple design also makes it
easier to maintain the printer.

DATAROYAL

The result? Dataroyal IPS-5000 printers are
capable of 1500 operating hours MTBF at 100%
duty cycles. Under normal conditions, this rating
translates into two to three years between service
calls. And that's one of the best marks in the
printer industry.

By the way, all this reliability costs less than
$1000 in OEM quantities. Get yourself an IPS-5000
—the printer selected by major systems manufac-
turers for reliability and quality. Visit us at N.C.C.
Booth #918, or call or write us for details.

235 MAIN DUNSTABLE ROAD, NASHUA, NH (USA) 03061
603 / 8834157

INCORPORATED
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HIGH RELIABILITY
DIGITAL CASSETTE
DRIVES

Don't compromise with reliability. Use Brae-
mar CS-400 Series digital cassette drives for
maximum dependability and ruggedness.
Only two moving parts. Auto-Sync™ phase
decode circuitry insures data integrity from
unit to unit.

® Full read/write and control electronics,
i el

® May be ordered with read-after-write
circuitry for data certification.

¢ Up to 8.5 megabits capacity at 8K
baud transfer rate.

® Patented Accu-rate™ circuitry provides
ultimate in speed control.

Braemar Computer Devices cassette drives
are widely used for program loading, diagnos-
tics, memory backup, medical instrumenta-
tion, process control and data logging and
archival storage applications. Call or write
for details.

BRAEMAR

CDMPUTER
DEVICES, INC.

11950 TWELFTH AVENUE SOUTH
BURNSVILLE, MINNESOTA 55337
(612) 890-5135
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transmits a full screen of 1920 characters, that in
itself exceeds the 1-s capacity of a 9600-bit/s line.
Consequently, on a one to one basis, there will be a
delay. The more efficient way is to use preformatted
screens. Here the original menu is presented to the
CRT, and only the live or variable data are transmit-
ted back to the host. This reduces the input
dramatically to 150 or 300 characters. Both the
multiplexer and the mainframe processor are now af-
forded more time to handle additional tasks.

As can be seen, stat muxing leads to more than set-
ting up a point to point network. It puts intelligence
into the system. It analytically interprets the traffic
and the interrupts coming into the system, and pro-
portionately and dynamically assigns them band-
width on the high speed line. To be sure that it is effi-
cient, the vendor and others designing the system
must know how the data are to be introduced to the
multiplexer, what takes place when the terminal
enters the data to be processed, and how long those
data are to be processed at the mainframe before be-
ing transmitted back to the terminal.

Overheads can be compounded within the main-
frame unless proper procedures and implementation
are worked out, the reason why stat muxing has
recently tended toward enhancement packages.
These features inform the user not only of internal
buffer utilization but also of how much of the chan-
nel is being used. They help him plan not only the
number of terminals to add to a particular controller
on a given line, but also the number of additional
lines to place on the front end. By knowing what are
the current response times the user can determine
what overhead is on the mainframe and communica-
tions. This provides a basis for establishing a
threshold, a peak of utilization that can be used as a
guideline before he must consider such operational
changes as altering file structures, upgrading soft-
ware, or acquiring additional communications
facilities. It now becomes imperative to know the
capabilities of the multiplexer for solving present and
future problems.

The concluding column will discuss problems
associated with emulation systems, buffering, clock-
ing, traffic control, network configuration, and
response time.

Please rate the value of this article by circling the
appropriate number in the ‘‘Comments’’ box on
the Inquiry Card.

High 719 Average 720 Low 721
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fiber optic modem
for local data distribution

- .
\/YERSITRON,INC. mobEL Fom-5 p.n. 1466

PWR RTS CTS RD

Fiber optic modems are multiplexes synchronous rates of 50 or
ideally suited for many local 56 kbps and asynchronous
data diﬁtrib#}ion appIiTati;l)ns rates up to 1f41kkb{>s; with an
since they offer several inherent ntrOI operating range o ilometer.
advantages over conventional hard- co Intrusion Alarm — The receive circuit-
wired systems. These include immunity ® ry continuously monitors the receive
from rf and magnetic signals, increased S‘lgnals data for the presence of the multiplexer
bandwidth, and a significant improve- sync signal generated by the remote

ment in the security of the data link. unit. Loss of this signal will cause an
Versitron's FOM-5 fiber optic modem alon audible alarm condition and block further
(one of a family of fiber optic modems) data transmission at both local and the
not only provides the basic advantage of ® remote modems. After verifying that the
fiber optics, but also offers several unique w1th link is still secure, the systém may be reset
system operating features that makes it from either the local or remote unit.

Multiplexes Control Signals — Three DSU/V35 or RS-232/MIL-188 interfaces. Pre-
separate control signals in each direction are cut and terminated fiber optic cables are also
multiplexed with the data over the fiber optic available from Versitron.
link. This provides a fully interactive hand- dat Versitron, Inc. installed its first fiber
shaking sequence with the FOM-5 function- optic link utilizing a multiplexed data tech-

ideal for local data distribution applications. tl e Plug-In Compatibility — The FOM-5 has

ing as a truly transparent device at both ends nique in the early 1960’s. Since that time
of the link. we have sold over 19,000 fiber optic links

Increased Throughput and Range — The FOM-5 covering a wide variety of requirements for mili-
operates full duplex over a fiber optic cable pair at tary and commercial applications.

v
\/
VERSITRON

Versitron, Inc. 6310 Chillum Place N.W. Washington, D.C. 20011 (202) 882-8464

CIRCLE 22 ON INQUIRY CARD 33




Versatile Local Area Network and Distributed Communication System
Designed for Harsh Industrial Environments
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MODBUS NETWORK

private network facilities
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Typical Modway system configuration. Product family includes interfaces for cur-
rent programmable controllers, computer interfaces, serial line interfaces, network
monitors, network switches and gateways, and gateway services to public or

=1 MODBUS
NETWORK

BADGE
READER

HARD COPY
TERMINAL

Modway, a high speed communications
system aimed at industrial local net-
working applications, can link a variety
of computers, controllers, and terminal
devices, and is designed for reliable
operation in noisy factory environ-
ments. The system allows various
elements to communicate with each
other over a common shared bus and is
configured to be compatible with the
proposed IEEE standard (Computer
Design, Mar 1981, pp 12-20). Modway
was developed by Gould Modicon,
Haverhill St, Andover, MA 01810, who
say that it represents true distributed
communciations from any site to any
other with guaranteed realtime response
and media independence in any data
communication topology.

Unlike Ethernet-type systems Mod-
way is speed and distance independent
and operates at a 1.544M-bit/s rate at
distances up to 5000 m. The data rate is
compatible with T1 carrier for micro-
wave and satellite communication over
common carrier facilities.
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The system supports both passive
baseband and active CATV-type coaxial
media. The company says that other
cable technologies such as fiber optics
will be available later. Network con-
figurations range from star and daisy-
chained connections to full multidrop
using splitters and taps. The cable can
use almost all commercially available
media accessories. In addition, the com-
pany has designed special accessories for
use in passive coaxial systems that in-
crease the number of drops that can be
accommodated. Cable installation is a
customer responsibility, but documenta-
tion is provided to help determine the
most flexible topology and media com-
ponents.

The peer-to-peer system allows any
device to communicate with any other,
with no master or bus arbitration device
required. Devices are connected on the
common bus medium through ‘‘inter-
face boxes.”” Time division multiple ac-
cess (TDMA) with token (baton) passing
is used to access and temporarily control

the system and provide a totally deter-
ministic communication service. Once a
device has control of the system it is a
master and can communicate with other
devices by establishing logical links (vir-
tual circuits) with them. These links are
maintained during the baton-passing se-
quence, and the duration of time in
which the device is a master is user pro-
grammable. The number of devices at-
tached on the system depends on such
criteria as media, distance, and cable
topology. A single CATV-based network
can handle 10,000 devices max.

The system supports three different
types of devices. Those on the token-
pass sequence and able to initiate com-
munications are primary devices.
Secondary devices are those that only
respond when queried. The third type is
a demander, a secondary device that can
become a primary for short periods of
time in response to the occurrence of
some event in that device.

Included in the system is an option
allowing full redundancy in media and
Modway interfaces. A failsafe feature
protects against failure of a single ele-
ment bringing down the entire system.
Failed or unplugged devices are
automatically removed or new devices
added by a self-repairing mechanism.
The system will self-initialize on power-
up and can configure itself without in-
tervention from any other device.
Highly secure protocols limit undetected
errors to one error in the lifetime of a
system, said to be one undetected error
in 50 years.

The system falls under the umbrella of
Modicon’s network architecture for
distributed systems (Monads) that pro-
vides for layered levels of communica-
tions protocol similar to the 1SO/OSI
model. The architecture also includes
the Modbus communications system to
provide a networking system capable of
interconnecting Modway and Modbus
networks over local and public facilities.
Circle 321 on Inquiry Card

System Encodes Data
Stream into Standard
Television Signal

Providing the user with an additional
data communications capability within
any standard 60/525 or 50/625 TV signal,
the VIDAC communication system en-
codes digital data signals into the vertical

(continued on page 38)
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Charles River Data Systems MF-211 System

an open and closed case for the LSI-11/23 and RX02 Floppy Disc System

8-quad card cage to

Hefty power supply
allows you to fully
load card cage with
power to spare.

house LSI-11/23,
memory, and any
Q-Bus options.

breaker.

Dual Shugart
Floppies with single
or double-sided
operation, selectable
write-protect, easily
removable.

Front panel console
with switches for
Enable/Halt, Line
Time Clock, Boot/Init,
On/Off circuit

Removable front
panel allows you easy
access to card cage.

Delivery from stock
to 30 days.

CRDS delivers your LSI-11/23 with complete RX02
software/media compatibility while costing less!

Economical in cost and space

Your MF-211 system combines
DEC’s LSI-11/23 with dual Shugart
SA800 Floppies and an 8-quad slot
backplane, all within an attractive
10%" rack mountable enclosure. Our
dual height floppy Controller/Inter-
face allows you complete software/
media interchangeability with DEC's
RX02 Floppy system. All DEC inter-
face cards and software products are
available for your use from CRDS.
Join over 1,000 users with a new
MF-211, the perfect answer to your
Micro/Floppy requirement—in half
the space . . . and up to 30% savings.

Immediate Problem Detection
A 90-day warranty comes with your
MF-211. In addition, a detailed sys-
tem diagnostic diskette is provided
with each system to assure you of

proper system operation and to allow
for immediate detection and isola-
tion of system failure. In the event of
malfunction, the defective sub-
module is normally found within
minutes. After verification with the
CRDS Maintenance Department, a
replacement for your defective
module will be promptly forwarded.

Unique Controller Card

RX02 software/media inter-
changeability

IBM 3740 Formatter
Built-in self diagnostic
Bootstrap loader

Single and double density
operation

DMA Data transfer

4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523
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Double-Sided Option

If double-sided floppy capability is
desired, simply ask for the MF-411.
This system uses the Shugart SA850
double-sided drives and provides two
megabytes of total storage. A diskette
with a modified RT-11 double-sided
floppy handler is provided with each
system, assuring you of software
compatibility for both single and
double-sided media operation.

WRITE FOR

Comprehensive
brochure and
Price List




- ONLY ONE OF THESE
- GOMPAGT DISK DRIVES

DELIVERS BOTH
OYEARSOF
MEDIA EXPERIENGE
ANDTHE ANSI
INTERFAGE.

> .

THE ONE FROM 3M.




MPACT DISK DRIVES.

ew family of 8’ Winchester
drives offers you a unique combi-
‘nation of features—features that
pay off in high-quality perform-
ance, reliability, and product migra-
tion. 3M designed and built these
_ drives so that the features would
be right for OEM applications—
starting with the media itself.

WHAT MAKES THESE

3M DRIVES DIFFERENT
FROM EVERY OTHER
WINCHESTER IN THE WORLD?

| Scotch® Brand media. An industry
* leader for over 25 years. Its proven
| performance is the cornerstone of
our new fixed disk drives. The me-
dium is critical—it's precisely where
| super-reliable data storage should
start.

One guarantee of this perform-
ance is the thoroughly proven sur-
ce lubricant called Lubyte™
Lubyte helps protect against head
shes, loss of data and computer
tem downtime.

7y COMBINED WITH ANSI
= INTERFAGE: HIGH
RFORMANGE OFF-THE-SHELE.

Compact Disk Drives let you take
full advantage of state-of-the-art
technology for both low-cost de-
sign and high performance. The
standard makes a disk drive’s in-
terconnection to its controller eas-
ier. 3M has made sure that the new
drives deliver the flexibility you
need to support specific systems
and applications.

The ANSI interface is micro-
processor-based, and works effi-
ciently at high data rates. The
result: 3M drives are easy on cus-
tomers’' equipment overhead.

3 MIGRATION FROM 10 T0 60
MEGABYTES AND BEYOND.

The third benefit the 3M Compact
Disk Drive family gives you is the
migration needed to keep up with
user demands. Migration that won't
dead-end your customers, or cost
them an arm and a leg to obtain.
The 3M 8431 drive offers a total
unformatted capacity of 10 mega-
bytes on a single disk, with 8649
BPI and an average track density of
219 TPI. The 3M 8432, with two
disks, delivers 20 megabytes, with
the same bit and track density. The
3M 8533 offers 60 megabytes on

three disks, with track density in-
creased to 693 TPI. Modularly ex-
pandable, the drives offer you and
your customers cost-effective in-
creases in capacity from 10 to 240
megabytes.

THE "SUPER-CLEAN™
IR SYSTEM.

Because reliability is so critical to
the operation of a sealed-
environment disk drive, the drives
have a specially-engineered super-
clean air system (patent pending).
A cast aluminum deck, for exam-
ple, separates the heads and media
from the motors: a feature that
helps make 3M's super-clean air
system distinct from ordinary sys-
tems. Air is cleaned to 10 particles
per cubic foot/minute or less.

AND OTHER OUTSTANDING
FEATURES.

Like microprocessor-controlled ro-
tary actuators (patent pending),
drive modularity, data separation
and direct track addressing, and
low power consumption. Right
now, these new drives are the only
ones that give you all of these fea-
tures in one 8” Winchester pack-
age. It's time to evaluate them
against the competition. For com-
plete information write to:
Compact Disk Drives
Marketing, Data
B Recording Products
. Division/3M,
3 R 223-5N, 3M
/ Center, St. Paul,
MN 55144.

3M Hears You...
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REERRNIEL

blanking period at the transmission site
and decodes them after reception from a
satellite or any conventional TV
transmission system. Developed by
Caldatacom Inc, 1711B Little Orchard
St, San Jose, CA 95125, the system pro-
vides the user with a secure data channel
for interterminal communications
without the need for separate data
tielines.

The encoder input consists of a stan-
dard color video signal and an asyn-
chronous Rrs-232-C data signal. Input data
rate is selectable from 1200 to 9600 baud
(optionally down to 75 baud). The en-
coder output provides a video signal
containing data encoded on one line in
the vertical interval. The data input con-
tains one start and two stop bits, and at
9600 baud provides a data input rate of
872 char/s. A 1k-byte RAM managed by
an 8085 microprocessor handles data for-
matting and input storage. If the video
signal is disturbed for any reason the en-
coder continues to accept data into
store, with available storage time of ap-
proximately 1 s. If data transmission is
interrupted for more than this period, a
marker is inserted into the data stream
to indicate that data have been lost.

Vertical interval data communication en-
code (top) and decode terminals. Transmit
and receive terminals are each 3.5”
(8.9 cm) high in standard rackmount
chassis. All video connections are by 75-Q
BNC and data via DP-25 series connectors

Inserting 16 characters on the chosen
data line in each field, the encoder pro-
vides a data transfer rate of 960 char/s,
transmitting about 10% faster than the
872-char/s input rate. This allows the
system to ‘‘catch up’’ from input store if
the transmission path is interrupted or is
not able to be used by the encoder.
System accuracy for data transmission is
related to video signal to noise ratio
(SNR) of the transmission path. With a
worst pattern bit sequence the maximum
bit error is 10-5 and 10-6 at 43 and 52
dB SNR respectively.

38

The receive terminal contains at least
one decoder and one dual-channel data
eliminator. Up to six video channels can
be handled, four of which can be
scanned for data. Control logic causes
the decoder to sequentially sample the
four video inputs for 1 s each. When an
incoming data stream is detected, the
decoder locks to that video source until
the stream ceases or is interrupted. The
data-bearing signal is passed through a
data eliminator that removes the data
stream from the ‘‘data line’’ and inserts
locally generated blanking before trans-
ferring the video signal to the local video
system.

The data appear at the decoder output
in Rs-232-Cc format for distribution to
local user terminals for selection and/or
printing. A hardwired feedthrough
mode, activated if power is lost at the
receive terminal, protects video signal
integrity.

Circle 322 on Inquiry Card

Bus Extender Provides
Unlimited Range for
IEEE-488 Systems

Virtually unlimited range for IEEE-488
bus systems is said to be available
through use of the model 4886 bus ex-
tender from Ics Electronics Corp, 1620
Zanker Rd, San Jose, CA 95112. Im-
plementing the extender overcomes the
66’ (20-m) limitation normally asso-
ciated with 488 bus systems, and allows
the user to interconnect any number of
widely dispersed 488 systems into a single
system directed by a master controller.

The device converts parallel bus data
to serial form for high speed trans-
mission up to 4000’ (1219 m) with
twisted pair cable and over unlimited
distances using modems and telephone
lines. A second bus extender at the
remote end reconverts the serial data to
parallel bus data.

With twisted pair cabling, the trans-
mission link is full duplex, allowing the
controller to accept service requests or
other inputs from the remote site while
sending data or commands. In a multi-
drop configuration, up to 31 remote
sites, identified by separate addresses,
can communicate at one time with the
controller.

With the device, master control is ex-
tended to an unlimited number of
remote sites for unlimited distances over
leased, private, or dial-up lines using

synchronous or asynchronous modems.
An optional autodialing feature (Bell
810A/C or equivalent) allows the extender
to automatically call a remote site, verify
the link, and notify the master controller
of the completed call.

IEEE BUS

CONTROLLER %,
\/

< LOCAL IEEE BUS >

BUS
EXTENDER

’—OPTIONAL-{
L Mooew._|

PHONE UNESW \_

TWISTED PAIR CABLE [ e
[ OPTIONAL
| oo |

BUS
EXTENDER

< REMOTE IEEE 488 BUS ﬁ'>

Limited only by the speed of the
modems and the quality of the telephone
lines, the extender can operate at up to
19.2k bits/s. It can be added to any IEEE
bus system without the need to rewrite
software programs or rewire control
functions and can interface with all ex-
isting RS-232 compatible modems and
future rRS-449 systems.

The extender can be configured to
generate clock signals for synchronous
operation or to accept clock signals from
another extender or from a modem. As a
transparent communications link, the
unit supports all IEEE-488 bus commands,
including a modified form of parallel
poll. Timing restrictions on the response
from the remote bus make the parallel
poll answer valid after 20 ms plus the
serial path turnaround time.

In addition, the extender can be pro-
grammed to perform an automatic self-
check and determination of controller
location at power turn-on. A remote ex-
tender’s presence and open data link is
continuously monitored during trans-
mission idle time. Serial data integrity is
ensured by error checking each transmis-
sion and retransmission of faulty
messages via both parity and checksum
error detection. The device measures 8.5
x 3.5x 11.3" (32.6 x 8.9 x 28.6 cm) and
weighs 6 1b (2.7 kg).

Circle 323 on Inquiry Card
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CHITAPE

Now, 14 megabyte cartridge
tape backup for your
Perkin-Elmeror

Tektronix4081.

Cartridge tape archiving. The Architape
14 Megabyte (formatted) 4-track car-
tridge tape subsystem Is compatible
with all Perkin-Elmer (Interdata) 16 and
32-bit minicomputers, and the Tektronix
4081. The subsystem comes ready to
install with all rack mount hardware
controller. cables, software, and full
documentation

Winchester backup. The Architape
subsystem is designed to provide con
venient, portable, %' ANSI tape car
tridge backup for fixed disc systems
The drive itself provides maximum
read/write protection against environ-
mental contaminants. Your cartridge
tapes can be read on any other Archi-
tape subsystem

Complete Technical backup. Scientific
Enterprises warrants each system for a
full 90 days and provides complete
documentation, a maintenance manual,
plus prompt service and repair capabili-
ties.

Software. Architape software is com-
pletely compatible with both the Perkin-
Elmer OS16 and OS32 operating sys-
tems. and with the Tektronix 4081 GOS
operating system. You get 9-track mag
tape performance for half the price
and compatible device drivers in half the
memory. 4081 users get a complete
stand-alone archive program that
doesn't require changes to GOS at all!

CIRCLE 25 ON INQUIRY CARD

Features

Drive: ANSI Std x 3.55— 1977 cartridge
« DE| Funnel Drive * Capacity is 14
Mbytes (formatted) ¢ Transfers 192
Kbits/s, 30 ips ¢ Density is 6400 bpi *
Hard Error Rate is 1 in 10'° » 90 ips
rewind (450 ft./60s) * Integral tape
cleaner * Dual-gap head, read while
write separate erase * Self clocking
MFM encoding

Controller: Z-80 pP-based ¢« Compati
ble with MUX and SELCH buses °
Self-test on power up and initialize * Bus
transfer rate is 35 Kbytes/s * Retries
read/write functions a maximum of 10
times. * CRC error checking * Record
size variable to 12 Kbytes * Record
buffer on controller » Forward file search
at 90 ips * Power requirement is +5V
only at 2.5 Amps * Half-card (7 x 1154
ECB

SOENTIFIC ENTERPRISES

Scientific Enterprises, Inc.
9375 S.W. Commerce Circle = Wilsonville, OR 97070
(503) 682-3900

Now, networking. Architape s compan
ion product, Archinet” provides add-on
networking (up to 32 stations) for the
Architape subsystem. Archinet provides
an on-board microprocessor to handle
protocol and retransmissions and is
completely supported with software
Configuring your network is easy
because all stations communicate over
a single shared cable

Add-on and OEM information. Fast. If
you're thinking of adding cartridge tape
backup to your present system, adding
networking, or OEMing new systems
with archiving and networking capabili
ties. call Charles Vollum at SEI, fill out
the coupon below, or, circle the reader
service number. We'll be back to you
with OEM or user add-on information
Fast

I'm interested. Please send me complete information on the Scientific Enterprises
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Windjammer°blowers
provide multi-function

VACUUM — INCHES H,0

working air

T T T T e

40 80 120 160 200 240 280 320 360
AIR FLOW — CFM

One air system for pressure,
vacuum or both

Windjammer high-performance
blowers supply vacuum
and/or pressure for a wide
variety of jobs. Typical appli-
cations include tape transports,
card sorting, vacuum hold
down, air sampling and
cooling.

These blowers are designed
specifically for environments
where high noise levels
would be objectionable and

feature carefully balanced
components. They can be
supplied for belt drive or
complete with motor.

Lamb Electric engineers
can work with you to de-
velop a Windjammer system

tailored to your requirements.

And, we can schedule quan-
tity deliveries to meet your
production requirements.
Contact AMETEK,

Lamb Electric Division,

627 Lake Street, Kent, Ohio
44240. (216) 673-3451.

AMETEK

LAMB ELECTRIC DIVISION
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Standalone Communications
Processor Supports
Various Protocols

Standalone, self-powered, and micro-
processor based, the MC-80 communica-
tions processor provides up to 16k ROM,
16k RAM, three serial communications
ports, and one parallel printer port.
Developed by Innovative Electronics
Inc, 15200 NW 60 Ave, Miami Lakes,
FL 33014, it supports numerous com-
munications protocols and provides on-
and offline diagnostics.

Available protocols permit the attach-
ment of foreign devices to 1BM, Bur-
roughs, NCR, Honeywell, and Univac
networks either by direct connection or
through dedicated/multidrop modems.
Modular software allows the configura-
tion of systems that provides mainframe
computer users with device in-
dependence and economies on RJE and
interactive stations. End to end
peripheral control and multidrop polling
front ends for minicomputers are en-
abled, as well as communications be-
tween computers from different manu-
facturers. Device handlers allow attach-
ment of letter quality printers, low cost
dot matrix printers, keyboard CRT ter-
minals, and medium speed line printers.

Extensive diagnostics increase the
maintainability of the unit. Online
diagnostics, shown on a 7-segment
display, include poll or selection of a
device, transmission errors, and modem
status. Either power-on or operator-
initiated actions execute offline
diagnostics. CPU, ROM, RAM, and data
paths are routinely tested. Operator-
initiated tests include the exercise of at-
tached peripheral devices, or canned
messages to and from attached pro-
cessors. Another level of testing com-
pletely checks every interface signal
through test connectors that connect in-
puts to outputs.

Circle 324 on Inquiry Card
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Three Interconnecting modules, no
hard wiring and you get the

Switching Power Supply of the 80’s

Customer: What's the significance of
the 3 modules?

ACDC Salesman: In the past, every-
body including ACDC produced specific
switchers for given applications. You
know, assemble the components In a
box, wire them and then tweak and test
and trim, etc. In our RS/RT switchers, we
produce large quantities of three basic
modules, and then test the daylights out
of them, followed by full load, high temp
burn-in.

Customer: What modules are you talk-
ing about and how do they work?
ACDC Salesman: O.K., we produce in-
put modules, converter modules and out-
put modules. We have 16 different board
modules that make up 50 different power
supplies. We take various combinations
out of stock and assemble them in a
chassis, interconnecting them through a
mother board. It's fast, reliable, and it
eliminates hard wiring.

Customer: | see, you can make up most

Complete steel
EMI enclosure

High power,
High reliability
LSI Control switching
(low parts.count) Transistors

High frequency
shielded power
magnetics

(low radiation)

Low ESR
output
Capacitors

2 section
output Filter
(low ripple)

Control
barrier
strip

(Remote sense,
inhibit, margin)

cde

any switcher | could want right out of
stock. You say no hard wiring..what's
wrong with wiring?

ACDC Salesman: Harnesses are a
point of potential failure. There are pPOSSi-
ble cold solder joints vulnerable to every-
thing including shipping vibration, not to
mention noise considerations in how the
harnesses are placed throughout. No
one has ever successfully introduced a
switching supply without hard wiring until
our RS/RT Series.

Customer: When you say you test the
daylights out of them, give me some de-
tails.

ACDC Salesman: O.K. First, all of our
active devices are 100% screened. We
stable bake, temperature cycle, and then
100% electrical test. All to MIL-STD-
883B. The modules themselves are com-
puter tested. When we assemble them
into the final unit, we first Auto-Test, then
burn-n for 48 hours at 50°C under full
load, cycled, Auto-Test again with com-

Soft start
Thermistor
(low line inrush)

Extra large
Computer grade
storage Capacitors
(high reliability
holdover time)

115 VAC/230 VAC
changeover

- EMI Filter
(VDE 0875N)

Interconnecting strip

(no wire harness)
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puter print out- serialized. You get one
copy of the hard test data and we keep a
copy. In other words we all know exactly
what you're getting.

Customer: Everything sounds good, but
what about the cost?

ACDC Salesman: Simple. We save you
money because instead of building a
hundred of these and fifty of those, etc.,
we continuously build thousands of the
same modules each month. That saves
us, and you, money. We test everything
thoroughly and that eliminates warranty
returns, reworks and all those costly
problems. Believe me, if you've ever
seen the production of power supplies,
you'd know we have a uniquely superior
product here...and, at a fantastically low
price.

Customer: It sounds to me like you've
brought power supply technology up to
date.

ACDC Salesman: Thanks...we think our
RS/RT Series are the switchers of the 80's.

RS Series/Single Output

SINGLE OUTPUT

OUTPUT CURRENT
OUTPUT
VOLTS |RsS50|RS100|RS150{RS300| RSF375
2 10.0 | 20.0 | 30.0 | 60.0 —
5 10.0 | 20.0 | 30.0 | 60.0 i)
6 8.0 9.0 | 25.0 | 50.0 —
12 45 QIORIELS SEIR2TI0 31
5] 3.6 Ta2slist 08210 25
18 3.0 6.0 9.0 | 180 .
24 2:8 4.5 7.0 13.0 15
28 2.0 4.0 6.0 | 11.5 —
RT Series/Triple Output
MULTIPLE QUTPUT
TRIPLE QUAD
RT100 |RT150 |RT300 |RQ300

MAIN OUTPUT |5V 20A|5V 30A|5V 60A|5V 30A

12V 2A|12V 5A| 12V 5A|12V 5A

AUXILIARY |15V 2A[15V 4A[15V 4A |15V 4A

OUTPUTS 5V 5A |5V 5A |5V 5A
24V 2A|24V 4A

MAX. POWER |100W [150W |300W |300W

These Power Supplies are shipped with
the industries most complete instruction

™ SEND FOR
JE. COMPLETE
M GATALOG

elecironics

401 Jones Road, Oceanside, California 92054
Telephone 714/757-1880




Processor Performs
Communications Functions
In Distributed Data Networks

A 2-way communications system de-
signed for distributed networks, ICOT 253
is the latest model in the 25x family of
modular processors from 1COT Corp,
830 Maude Ave, Mountain View, CA
94043. A variety of 253 configurations

handles protocol/code conversion, line
concentration, line multiplexing, and
selective message routing. The processor
can accommodate up to five full duplex
9600-baud synchronous or asyn-
chronous lines, up to four of which
handle customer-specified byte pro-
tocols and one a bit protocol such as 3271
SDLC Or X.25/HDLC.

The processor uses a multiple micro-
computer architecture: each line has its

Model HB5:3/OVP . D%
Sontss

$24.95 Single Qty.
U

FREE!

New 1981

Product Catalog...
plus our new

Tour Guide.

Phone or write for
your copies today!

P

| 5Vat3Awith
 Built-in OVP

- Power One's Case models start
at $24.95. Over 200,000 mode
they're still only $24.951

N W 115/230 VAC Input
M OVP Built-in
M .05% Regulation
M 2-Year Warranty

B 2-Hour Burn-in
B UL Recognized
B CSA Certified

Get all the details on our
125 standard linear and
switching power supplies.

- z,%z\'\
PEOPLE

g PLANT
- \\‘ PRODUCT

EUN

- £ ”’/’E D.C. POWEr SUPPLIES

Power-One, Inc. « Power One Drive » Camarillo, CA 93010
(805) 484-2806 « (805) 987-3891 « TWX 910-336-1297

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK
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own computer, line interface, RAM, and
program space. Each microcomputer
Can access a system RAM through an
ICOBUS™ that handles interconnection,
scheduling, and data transfer between
the microcomputers.

Protocol/code conversion capability
enables communications between in-
compatible terminals and host or net-
work processors without requiring ma-
jor software changes. The unit supports
such standard protocols as Teletype
33/35, Bisync, PARS, P1024, 3271 SDLC,
Uniscope, and X.25/HDLC.

Used in line concentration, each line
can handle batch and interactive ter-
minals, and both synchronous and asyn-
chronous lines can be multidropped. In
multidrop applications the unit handles
polling of downline terminals. The user
can also optionally apply the unit as a
multiplexer instead of a concentrator.

The processor can route messages to
different hosts, to other terminals at-
tached to it, or to other network pro-
cessors. This capability, combined with
the ability to handle downline terminal
poiling, can measurably reduce host
overhead.

Circle 325 on Inquiry Card

System 34/38 Interface
Accommodates Non-IBM
Output Devices

Output interface IF/1A provides plug
compatibility between 1BM systems 34, 38,
and 5250 IDS, and non-IBM serial asyn-
chronous Rs-232-C output devices such as
special or general purpose printers,
paper tape punches, display-only moni-
tors, and other similar output peri-
pherals.

The device, a product of Technical
Analysis Corp, 120 W Wieuca Rd NE,
Atlanta, GA 30042, emulates an IBM 5256
printer and attaches to the 34/38 system
via standard twinaxial cable. It is com-
patible with data lines that support 5256,
5225, 5252, models 1 or 11 5251 devices with
cable through feature, and 5251 model 2
or 12 with cluster or dual cluster feature.

Interface provides XON/XOFF and cTs
protocol support for output peripherals
and converts all standard EBcDIC char-
acters to ASCI. An internal self-test
function verifies operation of the at-
tached output device. Baud rate selec-
tion in standard units is from 110 to
19,200. The 1F/1A is the first in a family
of products intended for use by OEMs
and systems houses in the integration of
end user systems. O
Circle 326 on Inquiry Card
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At last, there's a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™. Our
new. low-cost ““shared-disk™ multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to almost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . ..

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor™ in the CompuStar
Disk Storage System ties all exter-
nal users together to “share” the
system's disk resources. S0, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1, million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

S =
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Add as many terminals as you like
- at prices starting at less than $2500.
Now that's truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our Spe-
cial controller and multiplexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready to o . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar's special parallel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating system s the
industry standard CP/M*. With an
impressive array of application soft-
ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™. A true price
and performance leader!

Sl
= =SYSEMS.

2300 Broad River Rd. Columbia. SC 29210
803} 798-9100 TWX: B10-666-2115
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UMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume- $8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

4 Users

System
Software

J Floppy Disks:
.5Mb-1Mb
Mag Tape: 17Mb

Winchester Disk:
10Mb

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) $10,990

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a Ya-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80A*based
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS'.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—Altos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three
years, more than 8,000 systems
have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.
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Packed with
Fresh Ideas

COMPUTER SYSTEMS

*Z80A is a registered trademark of Zilog. Inc

«*CP/M and MP/M are registered trademarks of Digital Research. Inc
FOASIS is a registered trademark of Phase One Systems. Inc
fdatapro is a registered trademark of Datapro Research Corp.

© 1981 Altos Computer Systems




Were giving 8-bit micros




a run for their money.

Digital introduces the $653™ 16-bit micro. So why
limit yourself to 8-bit thinking when you can get all the
advantages of 16-bit performance at this low price?

Treat your system design to a more powerful and
proven instruction set. More efficient processing. Preci-
sion arithmetic. The expandability which allows your
system to grow as your needs grow, without changin
system architecture. And to accommodate that growt
without appreciably changing your software
requirements.

Send us your apﬁlication and we'll send you com-
plete information on how to match your recgirements
with the performance of 16-bit micros from Digital. The
company that has sold more high-performance micros
than anyone.

The price is right. The time is now.

For full information, fill out the coupon or call toll
free at (800) 225-9220. In MA, HI, AK and Canada call
(617) 467-7000. Or simply contact the Hamilton/Avnet or
Harvey Electronics office near you.

*In quantities of 50. Single unit price is $990. U.S. domestic prices only.

Please rush your 16-bit Micros Application Infor-
mation Package to me at once. My application is:

[0 Laboratory/Scientific

] Data Communications

[ Industrial/Process Controls
O Other (Please Specify)
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‘ Name
{ Title
| Company
|
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Street
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State Zip
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Digital Equipment Corporation
Microcomputer Products Group, MR2-2/M70
One Iron Way, Marlboro, MA 01752 051

L DEC-C-164 _l

dlilgliltlall

We change theway
the world thinks.
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“Our new VISUAL 400
tops the industrys finest line
of video terminals.”

“Compare Visual's line of terminals with any other in the industry. Character or block mode. 80 or 132
columns. Black and white or green and black screens. Double high and double wide characters. Super
editing. Limited graphics. Paging. International character sets. Programmable function keys. We emulate
and outperform terminals from DEC®, Hazeltine, Lear Siegler and ADDS. Chances are we've got the right
terminal at the right price for you. Call our marketing department and see for yourself”

Tom Foley, President

VISUAL 100 - VISUAL 200 - Switchable Emulations VISUAL 210 — Block Mode
DEC VT100” Compatible ® Switch selectable emulation of DEC ® Allthe features of VISUAL
Plus VT52% Hazeltine 1500, ADDS 580, 200 plus....

® Advanced video pack- LSI ADM-3A

B 14 user programmable
function keys, up to 48
codes each may be down
line loaded

age is standard ® Non-glare tiltable screen
® Non-glare, tiltable screen ® Detached solid state keyboard
® Detached solid state key- m Large 7 x 9 dot matrix char-

board, n-key rollover acters with descenders for ® Transmit line, field, page
® CRT saver feature lower case ® User programmable mes-
® Serial buffered printer ® Background/foreground, sage framing including

interface option blink, security fields, editing IS_tarthf fénegézgr]aetberegi é)f
® Hewlett-Packard protocol ® EIA-RS232-C and 20 ma inter- Ine, 1eia s

compatibility option faces, serial printer port, end of message codes

® Remote transmit
B Suspend/resume transmit
B Transmit unprotect/all

smooth scroll, 14 function keys

®m Numeric keypad and cursor
positioning keys

VISUAL 400 — Top Of The Line

® All the advanced video capabilities of the VISUAL
100, i.e., 80 or 132 columns, etc., plus...

® Flexible block mode transmission parameters

® Multiple field definitions including numeric only,
alpha only, must fill, total fill, right justify, protect

m 8 resident national character sets & line drawing

® Programmable non-volatile function keys

® Control code display

® Printer port independent of communication interface

® 2 or 4 optional pages of memory; flip page or scroll

® Set-up modes for selection of terminal parame- g;%";gﬁ‘g‘t:‘:;ﬁzx‘ggl?;a&? 76
ters, eliminating cumbersome switches Telephone (617) 851-5000, Telex 951.539

See for yourself
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This badge
can identify

simple

OPTICAL READER/PROGRAMMER

ACCESS CONTROL/TIME CLOCKS/DATA COLLECTION

Our solid-state, versatile, low-cost and highly reliable
data input device has a virtually unlimited capacity
to identify. Full readout of numerical and alpha
numerical data is provided for up to 22 columns ina
error-free operation. Column count strobe
provided at all times regardless of data punches.
Maximum interfacing capabilities for access control,
time clock, data collections and thousands of other
applications. Get all the details by calling or writing to...

O

Q

SEALECTRO

® PROGRAMMI NG DEVICES DIVISION

SEALECTRO

CORPORATION

MAMARONECK, N.Y. 10543
PHONE: 914 698-5600 TWX: 710-566-1110
Sealectro West:
14011 Ventura Blvd., Suite 215, Sherman Oaks, Ca. 91423, (213) 990-8131
1901 0Id Middlefield Way, Suite 19, Mountain View, Ca. 94043 (415) 965-1212
Sealectro Ltd., Portsmouth, Hants, England
sealectro S.A., Zone Industrielle Toulon Est, 83087 Toulon Cedex, France

CIRCUIT COMPONENTS B R.F.COMPONENTS ® PROGRAMMING DEVICES
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TECHNOLOGY REVIEW

Experimental Circuit Could Increase Computer Performance,

Reduce Power Requirements

Wafer consisting of 159 chips made up of
experimental Konian-Walsh circuits manu-
factured using normal 2.5-p ground rules is
framed by cables leading to LSI tester.
Test results provided hardware verification
of computer simulations

An experimental computer circuit tech-
nology that could yield high perfor-
mance, low power chips was described
by Richard R. Konian of 1BM’s General
Technology Div, East Fishkill, NY
facility, at Comcon ’81 in San Francisco.
The Konian-Walsh circuit, invented by
Mr. Konian and James L. Walsh, has
switching speeds faster than ECL, but
with the low power level and cell size of
TTL. Shorter electrical path and compact
design reduce signal delay and power re-
quirements.

The circuit consists of two indepen-
dent branches: the input branch with
logic elements that establish 0 and 1
levels; the output branch that provides
high drive capability through active
elements on both sides of the terminal
that afford active pullup and pulldown.
Transistors in the device are placed in
parallel and the bases have a common
connection. The signal is able to move
from input to output in one collector
time. This is done by combining, in one
stage, both logic level capability and
push/pull drive capability to drive line
capacitance. Load characteristics in-
clude a fanout of 2 and 250-ps delay at
about 2.5 mW of power.

Low output impedance is offered in
both directions: emitter follower on the
way up and capacitive overdrive on the
way down. All switching transistors are
switched by a low impedance source or
driver. The two bottom transistors are
switching devices and the third is an
emitter follower.
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IBM’s experimental high speed,
low power circuit consists of two
branches. Left branch, with asso-
ciated transistor (T,), provides
level setting capability. Right
branch, with associated tran-
sistors (T,,s), provides drive
capability. Branches are joined
through common base connection

Noise margin of the circuit depends
on the resistor ratio of the dc gain to
satisfy a particular application. It has a
noise margin-performance trade-off. In-
dependent current paths supply driver
current and dc voltage. Line current
passes through one branch and dc level
current through the other. The dc level is
set independently of the current
discharge and charge capability of the
driver. Therefore, functions of driving
current and setting voltage are not in
conflict.

Overdrive capacitors reduce dc power
by helping to overcome the effect of the
horizontal geometries of the transistors
and providing a discharge pad for the
line capacitors. Once capacitors are
charged, a lower steady state capability
is attained. Current flows only 50% of
the time.

If research validates experimental
results, the circuit may allow significant
progress toward improving power,
speed, and density factors now limiting
computer size and performance. The cir-
cuit compares favorably as a potential
alternative to widely used computer cir-
cuits. A typical ECL circuit has a 4.0- to
8.0-pJ rating and generates heat that
necessitates advanced cooling tech-
niques. A typical TTL circuit has a 1.2-pJ
rating. The circuit may enable the use of
VLSI in high performance computer
systems, and its versatility may give it
the potential for use in small low end
systems as well. For example, in small
systems fewer than 3000 of the devices

might be configured on a chip using cir-
cuit power in the 2.5-mW range. In
larger systems, the circuits might be
packed at much higher densities using
0.5t0 0.7 mW.

d on rn
Constant Frequency (

PowerRotor overcomes power outage
and erratic power supply problems af-
fecting small/medium sized computers
and sensitive electronic devices by
isolating them from utility power. The
low cost uninterruptible power supply,
offered by Continental Power Systems,
Inc, One Landmark Sq, Stamford, CT
06901, is based on a variable speed, con-
stant frequency generator technology.

The unit supplies power to the com-
puter during utility interruptions of 10
to 30 s duration. Except during interrup-
tions, it is powered by a motor run on
utility power. Since line power goes only
to the drive motor, the computer is com-
pletely isolated from utility power and is
supplied with well regulated power hav-
ing frequency accuracy to 0.025% by the
generator.

Through instantaneous and con-
tinuous remagnetization of the
generator’s rotor field poles, the ups
automatically adjusts itself to hold out-
put power frequency constant. When an
outage occurs, the system provides

(continued on page 52)
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You're looking at an airplane on a
landing strip...a rasterimage “pseudo
coloring’’ of a black-and-white aerial
reconnaissance shot. We generated
the image* with our System 3400

high performance display processor.
Its unique, programmable, high-speed
lookup tables are, dollar-for-dollar, the
most powerful tools available for color
selection, image enhancement and
manipulation. You can display up to

*Actual photo f;

RASTER DISPLAYS...

FOR THOSE WHO DEMAND PERFORMANCE.

4,096 colors simultaneously from a
palette of 16.7 million!

You can also display 256 (from
4,096) grays. And you can zoom, pan,
interpolate, window scan, and emu-
late movies. Or if you're interested
in graphics, ask about our higher

resolution, flicker-free configurations.

Lexidata System 3400: the best
family of high-speed, high-resolution
display processors, monitors, and
peripherals.

For details, call (617) 663-8550
or write to us at 755 Middlesex
Turnpike, Billerica, MA 01865.
TWX 710-347-1574.

L LEXIDATA
CORPORATION




clean, accurate power; and in case of an
extended outage, it provides enough
time for orderly shutdown or start-up of
standby power source.

The inner periphery of the rotor con-
tains a layer of magnetizable material.
During operation, a pattern of magnetic
field poles is written into this magnetic
layer. The number and length of the
written poles are determined by the
speed of rotation of the rotor as well as
the controlled frequency that drives
the exciter coil which writes the field
pattern.

As the exciter coil writes a controlled
number of poles per second, the number
of poles around the circumference of the
rotor changes with the rate of the rotor.
As rotor speed varies, the number of
field poles compensates in inverse pro-
portion, resulting in a continuously
changing field pattern and in output fre-
quency from the stator output windings
that is under control of the coil.

The exciter coil is driven by a reliable
low power solid state circuit. Frequency
is determined by a crystal reference
which achieves accuracy of 0.025%.
Thus, frequency accuracies are available
at power levels from a generator whose
shaft speed may vary.

In addition to stable power, the
system offers low maintenance and low
emi to avoid interference with operation

W
S R R e PERMEABILITY
RESONANT STEEL
I’ CIRCUIT
STANDARD |
OSCILLATOR
' o
. [ o 5
[Fe S STATOR  ©
STATOR
coILs
HARD
MAGNETIZABLE
MATERIAL
ROTOR
VOLTAGE
REGULATOR

CONSTANT FREQUENCY OUTPUT

UPS technology developed by Continental Power Systems is based on
generator that instantaneously varies its field poles. Because rotor speed
changes little during revolution, and same field pattern passes over out-
put windings, output windings generate power output with frequency as
accurate as that of exciter coil

equipment. Units can be paralleled for
multi-unit installations. Model A7-603 is
rated at 7.5 kVA. Output is 120/208

at 4.5 kVA, 120 Vac, 60 Hz single-phase
will be available soon. Prices are $19,950

and $9975, respectively.
Circle 350 on Inquiry Card

Oh, Look! SCOUT can do new tricks.

gIR)

of the computer or other electronic Vac, 3 phase, 60 Hz. Model A3-601, rated

Perform, SCOUT™ perform.

But wait! What are these? These are new tricks* Now SCOUT is
smarter. Now SCOUT is stronger. Now SCOUT can do more.

New tricks from Scout — all with ISOLITE™ So if SCOUT per-
forms badly, you simply replace his badly performing board. And in
about 3 minutes, he is off and running again. Quick like a bunny.

Run, run, run. Save, save, save.

If you were an OEM, would you like SCOUT? Of course
you would.

SCOUT starts at less than $1,000 for a CPU, 1/0, 32K Byte
RAM and card cage.

And now he knows new tricks.

He is one smart SCOUT, isn’t he? Wouldn't you like to design
him a nice little home?
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*Digital-to-Analog Converter; 32-bit Parallel Digital 1/0 Module; Universal
Floppy Controller; Dual Single-Sided, Single-Density Floppy Subsystems;
Dual Quad Floppy Subsystem; 2/4 Channel Asyne 1/0 Module and Battery r
Back-up/Watchdog Timer Module. Existing, previously announced modules |
include CRT Async I/0 — RS232C; Modem Asyne I/0 — RS232C; Paper-
Tape Reader; Paper-Tape Punch, General Purpose Parallel 1/0; Analog-to-
Digital input and Solid-State Relay output.
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And every other bit of the 16-bit performance you need. Plus
| amazing feats of operating economy. It’s all in our how-to-save-
on maintenance primer, A Plug for SCOUT. Get, your free
copy with this coupon and a business card. Or, for immediate
information, call (714) 833-8830, Ext. 455.

A PP

P

e
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SN

I Name Title
Company -
ComputerAutomation
Address NAKED MINI® Division
City State 7ip Where OEM’s come first.

SCOUT and ISOLITE are trademarks of Computer Automation, Inc.J 18651 Von Karman, Irvine, CA 92713
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Image processing systems
Modular graphic display systems
Frame buffers-Television monitors

Grinnell has them all, for almost any application: from simple black and white line drawing
to full color image processing. Select a packaged system, or configure one “your way.”’

GMR 270 Series: 512 x 512 frame buffers and full color pipeline image
processing systems.
GMR 260 Series: 1024 x 1024 frame buffers for greyscale, black and white,
pseudo color and full color.
GMR 27 Series: 256 x 512 to 1024 x 1024 high speed, modular graphic
and image display systems.

All systems are available in both U.S. and European versions, with plug-compatible interfaces
to most minicomputers (including DEC, Data General and PRIME). Proven system designs ensure
reliability, and an expanded FORTRAN library and driver package makes operation easy.

So, whether you need a complete system, or justa card set to embed in a larger system, Grinnell
has an optimum cost/performance solution. For complete specifications and/or a quotation,

call or write today.

|
"'\\.

|
‘ T |

" i
e RLAEH]

155:
BEC 5,75 5.CORSTAL ORXACR

2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145
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Peripheral Controller,
cPU
Peripheral controllers and bulk RAM L MINICOMPUTER BUS j

Bulk Memory Expand

DEC Compatible Line

memory augment the line of DEC add-in

memory products available from Na-

tional Semiconductor Corp, 2900

Semiconductor Dr, Santa Clara, CA
95051. Hexacon is a single-board Unibus
controller that is capable of simulta- INTELLIGENCE

neo'usly interfacing three peripheral DEVICE DEVICE DEVICE
device types: disc, tape, and bulk RAM. INTERFACE INTERFACE

MEMORY

®

BUS

BUS BUS “BUS
INTERFACE INTERFACE INTERFACE INTERFACE

INTELLIGENCE INTELLIGENCE XPU

The controller achieves complete DEC
software compatibility by emulating DEC
1/0 subsystems. NURAM, a bulk RAM
system, offers from 2M to 8M bytes of
high speed auxiliary memory and inter-
faces through Hexacon.

Designed to provide simultaneous 1/0
control of three peripheral device types,
Hexacon is not three controllers on one
board. It is a single microengine capable
of controlling different devices simulta-
neously while providing software com-
patibility. Peripherals that can be at-
tached to Unibus computers via the con-
troller board include discs with SMD in-
terface, 0.5” (1.27-cm) tapes with Pertec
interface, and the company’s pro-
prietary auxiliary RAM unit.

The controller is based on a micro-
engine architecture called the transfer
processing unit or Xpu. The XPU is not
an instruction processing unit; it is
designed for high speed data moving ap-
plications. Featuring 2M-byte/s ag-
gregate data transfer rate capability, the
processing unit also incorporates a
4k-byte high speed RAM data buffer,
achieving simultaneous multiple device
type control with the same system per-
formance as separate controllers.

The XPU’s 40-bit microinstruction set,
implemented with bit-slice components,
is designed specifically to accommodate
simultaneous control of multiple
peripheral subsystems. It is much more
powerful than needed, providing the
ability to accommodate future high
speed data rates anticipated with Win-
chester discs using thin film heads.

Designed for high speed data
transfers, it has a 150-ns internal clock
cycle and microword wide enough to
simultaneously control instruction se-
quencing, ALU operations, and buffer
transfers. Forty-eight internal registers
are provided for computational tasks
and buffer pointers. Large buffer areas
for tape and disc are provided by 4k
bytes of high speed RAM, virtually
eliminating data late situations. An 8-bit

54

PERIPHERAL PERIPHERAL
1 2

| |
| |
INTERFACE | @ ,’
|
| |
l |

PERIPHERAL
3

Hexacon Controller from National Semiconductor derives ability to
simultaneously handle three peripheral device types from controller
microengine. Bit-slice implementation with 40-bit wide microword, unit
supplies 2M-byte/s aggregate device data transfer rate capability

g ¢ o

DEVICE DEVICE DEVICE
INTERFACE INTERFACE

g ¢ ¢

PERIPHERAL PERIPHERAL PERIPHERAL
4 5 6

internal bus allows a 6.66M-byte/s
transfer rate.

Presenting only one Unibus load to
the backplane, the controller can handle
up to four 67M-byte disc drives, up to
four tape drives operating at 25 in
(64 cm)/s or 100 in (254 cm)/s, and up to
8M bytes of auxiliary memory. Using the
controller board, a complete Unibus
system can be configured in five
backplane slots: two for cPu, one for
256k-byte memory, one for controller,
and one for low speed 1/0 interface.
Thus, the controller reduces total system
cost in addition to simplifying spares
logistics and reducing spare part inven-
tory costs.

NURAM, a large RAM system for DEC
Unibus, has built-in self diagnosis and
self maintenance features. Offering
from 2M- to 8M-bytes of rack mount-
able auxiliary memory emulating DEC’s
RS04 fixed head disc subsystem, the unit
interfaces with systems through the
Hexacon multidevice controller. Relia-
bility and data integrity are achieved us-
ing the controller’s intelligence, coupled
with a data access scheme that optimizes

the use of RAM as auxiliary memory. All
write operations to the storage array are
read back and compared automatically
to verify correctness. A combination of
retries and RAM substitution ensures that
all data writes are completed success-
fully. Recovery of data employs auto-
matic retries combined with Ecc correc-
tion of soft errors to provide correct
data reads. RAM substitution occurs on
faulty data recovery as well as faulty
writes.

When the number of spare RAMs on a
memory board is reduced from ten to
three, a service required light is lit, in-
dicating that a replacement board
should be ordered. If all spare RAMs on a
board are used, a red light comes on, but
the system continues operating without
further device substitution.

Access time is specified as 2 ps;
transfer rate at 500k bytes/s. All ICs in
the system are per National’s A + condi-
tioning program. Post manufacturing
test includes 72-h dynamic burnin at
70 °C. A 24-h board level spare re-
placement program is available at
$10/board/year.
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Behind every Panasonic T Data
Display, there’s a U.S. Service
Connection that’s unbeatable.

U.S. APPLICATIONS/DESIGN
LABORATORY...fully staffed
and equipped to work with you on
applications, design, testing,
trouble-shooting and problem
solving.

Looking for top q
fine line graphics
technology can improve your products. CALL

7 U.S. FACTORY SERVICE
CENTERS . . . a coast-to-coast
network that provides factory
trained repair technicians to serve
you — at our facilities or on your
site.

U.S. PARTS DEPOTS. We stock
component parts for the complete
line of Panasonic CRT Data Dis-
plays. Functional parts are avail-
able for 7 years.

uality CRT displays? Design flexibility? High resolution
2 Talk to one of our engineers about how our advanced
(201) 348-5385/5386 . . .

Panasonic.

The complete line. The complete service.

One Panasonic Way, Secaucus, New Jersey 07094
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The O.E.M.
Micro-Disc

selectable .
200 KBytes per diskette

Read-after-write
error checking option

If you need super secure data integri-
ty, our optional Read-after-write error
checking feature will double-check
every entry to ensure that data
recorded is identical to data entered.

The O.E.M. Micro-Disc—
It's worth a closer look

Dependable, versatile Micro-Discs.
You'll be surprised how easily they fit
into your designs. For complete
details, write or call today:

rE[HTI?AM

INOUS TRIES, INC
200 Commerce Drive
Rochester, NY 14623
(716) 334-9640
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Midrange, High End Units
Offer Wider Choice
Within Minicomputer Family

Midrange systems models 7 and 9, and
high end model 29 expand the DS990
minicomputer family, providing a wider
choice of entry points and extending the
hardware and software compatibility
characteristics of the series. Introduced
by Texas Instruments Inc, Digital
Systems Group, PO Box 1444, Houston,
TX 77001, model 7 uses a 9%/10 central
processor and a CD1400/32 cartridge disc
system. Both cPU and disc mount in a
pedestal that also provides additional
space for optional expansion chassis or
diskette drives. The cartridge disc
features a total of 32M bytes of mass
storage—16M in fixed disc and 16M in
removable cartridge disc.

Model 9 uses the 990/10 central pro-
cessor and the CD1400/96 version of the
disc system—a 96M-byte cartridge disc
with 80M of fixed and 16M of remov-
able cartridge disc. This unit is also
enclosed in a pedestal that provides ad-
ditional space for expansion options.

The largest system, model 29 is
equipped with a 990/12 minicomputer
and cache memory. Mass storage is pro-
vided by the cD1400/96 disc system. This
unit is housed in a 60" (152-cm) equip-
ment cabinet that provides space for ex-
pansion options.

In basic configurations, models 7 and
9 include error correcting disc controller,
128k bytes of memory, 13-slot chassis
with programmer panel, and model 911
video display terminal. Single quantity
price for the model 7is $39,150; model 9
has a base price of $46,150. Included in a
basic model 29 are error correcting disc
controller, 256k bytes of memory with
cache, two model 911 display terminals,
and a 17-slot chassis with programmer
panel. Basic price of this unit is quoted
at $67,500.

Circle 351 on Inquiry Card

Software Feature Offers
Low Cost Solution
To Data Entry Errors

Entry Error Elimination (E?®) does away
with high speed data entry errors while
substantially reducing overall keyboard
costs. Incorporated in the full travel
membrane keyboard, developed by Oak
Switch Systems, Inc, PO Box 517,
Crystal Lake, IL 60014 (see Computer
Design, Oct 1980, pp 82, 84), the

method provides entry error control
with a savings of 30% over most
keyboards and with better reliability.

Consisting of a microprocessor based
n-key rollover with phantom key lock-
out, the feature eliminates the possibility
of entry error when an operator strikes
more than one key simultaneously. The
error rate resulting from rolling from
one key to another is reduced by as
much as 30% with n-key rollover.
However, the heart of the entry error
problem is the phantom key—the output
of a key that hasn’t even been struck.
Caused when the mechanical switching
that is commonly found in keyboard
designs creates matrices having bidirec-
tional current flow, phantom key results
from the closing of three or more keys in
a rectangular matrix, as shown in the
diagram. The fourth key of the matrix is
also falsely recognized and its symbol
output. The mechanism that gives rise to
the phantom key actually shorts out the
square, and is caused by a conductive
path that sneaks through the three keys
that were actually struck.

This problem has been resolved by the
use of an algorithm that detects and
eliminates the phantom. The micropro-
cessor reads the matrices every 3 to 5 ms
(versus the 20- or 30-ms minimum inter-
val between inputs), virtually eliminating
the possibility of incorrect entry by its
ability to scan and input four to six times
faster than the key’s closure rate.

Another technique that is used to
reduce potential errors is putting all the
commonly held down multiple keys,
such as the shift key, on a separate
matrix to reduce the likelihood of
generating a phantom key. Changing the
electrical layout to minimize the poten-
tial for a phantom key in neighboring
keys also contributes to improved ac-
curacy.

Circle 352 on Inquiry Card

Cache/Disc System
Improves Response Time
On Large Scale Systems

A cache/disc system for 1100/80 and /60
systems provides significant response
time improvements. The system, an-
nounced by Sperry Univac, PO Box 500,
Blue Bell, PA 19424, will enhance the
productivity of current uniprocessor and
multiprocessor systems.

Conceptually, the cache/disc system
consists of a processor managing solid
state memory interposed between the
CPU and disc drives. Frequently accessed

(continued on page 58)
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Remex Intelligent
Flexible Disk Drives.

On-Board Controller. Non-Stop Economy.

Dual Head
lave Drive

1733 East Alton Street

Ex-Cell-O Corporation Post Office Box C19533

Irvine, California 92713

REMEX DIVISION (714) 957-0039
TWX: 910/595-1715

e e

Ememmwe

For fast response information on Remex Flexible Disk
Products attach business card or write:

|
|
|
Remex RFS4810 | Name Title

Dual Head Master Drive |
{ Company.
‘ Address

Write or Call for Specifications and Delivery. { City State. - Zip-

| Phone
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data are held (cached) in semiconductor
memory and can be transferred to the
host system without waiting for the long
seek and latency time of disc drives.
Although performance advantages are
application dependent, simulation
studies show a significant improvement
over disc and drum subsystems. Mean
service time (elapsed time from re-
questing a record on mass storage to the
time that the CPU receives it) at a 75% hit
rate can be two to three times faster than
contemporary disc subsystems.

The intelligent 5057 cache/disc pro-
cessor provides full control over opera-
tion of the cache/disc system that func-
tions as an 1/0 peripheral system at-
tached to the mainframe’s word chan-
nels. Indexing, searching, buffering,
storage management, staging, and
destaging of data to and from disc to
cache, along with extensive error
recovery, are part of its functions. The
7053 storage unit uses 16k RAMs to pro-
vide capacity for 917,504 words. The
storage unit can be configured as a cache
memory used in conjunction with 8450 or
8470 disc units or as a solid state disc with
response time of approximately 0.2 ms.
Units performing these functions can
also be intermixed.

Since actual data accesses are to and
from the cache, it is possible to use a disc
record size that is much larger than prac-
tical in a noncache disc system to obtain
maximum utility from the storage
device. Operation of the system is totally
transparent to user level software.

Circle 353 on Inquiry Card

Batch and Continuous
Process Control System
Capabilities Extended

Batch and extended control systems for
the microprocessor based TDC 2000 pro-
cess management system boost effi-
ciency, improve productivity and prod-
uct quality, and enable better control of
energy and raw material usage. The
systems, introduced by Honeywell Inc,
Process Management Systems Div,
16404 N Black Canyon Hwy, Phoenix,
AZ 85023, provide computerized
monitoring and regulation of produc-
tion elements and track and control
variables in the manufacturing process.

The batch control system combines
functions of analog devices, program-
mable controllers, pneumatics, and
digital computers into one system. It
features sequence, logic, and modu-
lating control, provides 1/0 monitoring,
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and has facilities that speed normal
status checking and reactions to alarm
situations and process interruptions.

Executing stored algorithms, the
modulating control system continually
measures the status of various events in a
process against set points. The
algorithms indicate, for example, pro-
cess component changes, temperature
variations, or process rate of change
deviation.

The 170 monitoring function ensures
that the data base used by the controller
is kept current, automatically checking
feedback signals and alarms. This pro-
vides improved controller and process
reliability.

An enhanced alphanumeric tagging
facility identifies process equipment,
and an abnormal condition handling
feature defines the precise action for the
controller to take in correcting a process
problem.

An enhanced local batch operator sta-
tion improves communication between
the batch controller operator and the
process. The station includes a full
keyboard, video screen for message
display, and a tape cassette for efficient
program loading and display entry.

The extended control system sup-
plements the company’s existing basic
controller, managing industrial pro-
cesses that require more complex control
strategies. In a typical application, such
as distillation column control, the
system automatically coordinates the
analog information (flow, temperature,
level) as well as digital data (physical
status of process devices, such as pumps
and temperature switches).

Circle 354 on Inquiry Card

Floating Point Processor
Gives Double-Precision
Whetstone Value of 875k

A single-board floating point processor
option for the 32-bit Eclipse MV/8000
computer increases its speed in double-
precision calculations for engineering
and scientific users. The FPp, developed
by Data General Corp, Rte 9, Westboro,
MA 01581, uses a data path that is
64-bits wide to give a double-precision
Whetstone value of 875k and a single-
precision value of 1150k.

Floating point instruction formats for
the FPp are identical to the previous
MV/8000 microcode formats, resulting in
total user transparency to floating point
implementations. Programs written

earlier will run without modification
when the option is added. Installed
systems can be upgraded to include an
FPP without reprogramming.

In case of a problem in the floating
point unit, microcode instructions for
the non-FPP instruction set can be
booted into the system so that opera-
tions can continue in a slower mode, but
with no downtime. This benefit derives
from the system’s RAM based microcode.
Thus, with each system containing the
optional FPP board, two copies of the
system microcode instructions are in-
cluded: one for the microcode im-
plemented floating point operations and
one for the hardware accelerator.

The FPpP performs both single- and
double-precision arithmetic. Single-
precision (32-bit) calculations result in
six to seven significant decimal digits;
double-precision (64 bits) yields 14 to 15
significant digits. Both single- and
double-precision calculations can use
one or two guard digits to maintain
maximum accuracy during truncation or
unbiased rounding operations. Calcula-
tions over a decimal range of 5.4 to
10~ 7 are supported.

The floating point word format
follows industry standard hexadecimal
representation. It allocates the sign to bit
0 and the exponent to bits 1 through 7.
The mantissa is contained in bits 8 to 31
(single-precision) or bits 8 to 63 (double-
precision).

Circle 355 on Inquiry Card

Graphics Display System
Emulates IBM 3250 to Meet
Needs of cAD/cAM Users

Display system model 8250 meets CAD
and CAM needs by emulating 1BM 2250
class graphics display equipment. In the
system, Vector General, 21300 Oxnard
St, Woodland Hills, CA 91367, has also
incorporated features and functions of
the 1BM 3250 graphics display system and
added features and functions that will be
required by current and developing
CAD/CAM programs.

Primarily, the system supports com-
puter graphics augmented design and
manufacturing (CADAMR), a caD and
CAM programming system developed by
Lockheed Corp. This program resides in
an IBM /370 type or compatible com-
puting system and uses the 1BM Graphics
Access Method (GAM) driver designed to
support 2250 class display systems.

(continued on page 60)
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Dual voltage.
For wherever in

the world
you connect!

- -

j’ =» GOULD
TYPE 2JB-3AF

Z16.0W

Here's 60Hz
and 50Hz, 120-
and 240-volt versatility
in one fine axial cooling fan for
domestic and foreign applications. CFM
ranges from 20 to 120. With or without venturi.
And a choice of three designs for mounting on
4" or 2'%,¢” centers.

All from a top name in electric motors for
just about everything—Gould. These Brutes
feature Gould’s open frame design and pat-
ented Recirk™ bearing lubrication system for
extended life.

Metal parts are coated with a corrosion
inhibitor and only flame-retardent plastics are
used. U.L. recognized and CSA certified. Spe-
cial modifications can be designed in.

For more details or to order these inventory-
reducing fans, call (315) 788-5530. Gould
Inc., Electric Motor Division, 6393 Coffeen
Street, Watertown, NY 13601.

120 VOLT CONNECTION
YELLOW

f BLACK 1 _

120V L
50/60Hz

l WHITE
o

RED

YELLOW

240 VOLT CONNECTION

WHITE
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REMOTE DISPLAY

UP TO 15000 ft

370 TYPE OR | 200 ft MMUNICATIONS
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COMPUTER

CDCU 8211

OTHER
REMOTE
SITES

CONTROLLERS UNIT DST 8251
UP TO
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DCU 8241
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RDCU 8232 UPT08
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DISPLAY
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CONL@?THER i HIGH SPEED
! DISPLAY
DCU 8241 UP 10 MONITOR
400 ft
UP TO 12 REMOTE SITES
AND 32 DISPLAY STATIONS
sl KB FS
P

Enabling as many as 12 remote
display stations to be located as
far as 3 mi from host, Vector
General’s 8250 graphics display
system provides channel speed of
1.2M bytes/s. System emulates
IBM 3250 class graphics display
equipment and provides features
necessary to support future
CAD/CAM software packages

However, it can be used in any environ-
ment where user application programs
have been designed to run on those com-
puters and software driver.

Channel speed of up to 1.2M bytes/s
and operation of selector, block
multiplexer, or byte multiplexer in real
mode produce a system that can effec-
tively support 32 terminals. Internal bus
architecture enables more sites to be sup-
ported without sacrificing bandwidth.
Furthermore, the 3M-bit/s communica-
tion line allows eight terminals at a site
to be supported without degradation in
display station response. Parallel micro-
processors and buffering allow high
speed data transfer across the system,
and allow flexibility in adding features
and enhancements as well as built-in
diagnostics.

The architecture of the system is
designed modularly to fulfill all criteria.
It consists of a number of major com-
ponents. The channel data communica-
tions unit (Cbcu 8211) provides com-
munication with the channel on one end
and up to 12 communication lines on the
other. Commands and data are pro-
cessed by the unit and transmitted in a
serial fashion down a low cost, user sup-
plied coaxial cable, 3M-bit/s line, to as
many as 12 remote sites.

The remote display controllers unit
(RDCU 823X) is basic remote site hardware
that supports the 3M-bit/s line at the site
and issues commands and data to two
display controllers plugged into its
chassis. Two versions of the unit support
either one or two controllers. Com-
mands and data are acquired, processed,
and output to a display station by the
display controller unit (DCU 824x), which

60

includes all necessary control hardware
to support the standard display station
configuration. One controller version
supports four high speed stations;
another supports two medium speed sta-
tions. The operator display station in-
cludes the monitor and function switch
box, keyboard, and light pen. Both high
speed and medium speed models are
suitable for CAD/CAM applications.

The system is capable of linking sites
more than 1 to 1.5 mi away without
degradation in system response. Users
can start with a small configuration con-
sisting of CDCU 8211, RDCU 8232, DCU 8241,
and 2 to 4 DST 8251s and build on by add-
ing more DCU/DSTs and RDCU 8232 sites.
A 32-station/12-site configuration can
be spread across a radius of up to 3 mi.
Circle 356 on Inquiry Card

Desktop Computer Graphics
System Offers Economical
IC Mask Design

IC Designer is a 2-dimensional stand-
alone system that is compatible with ma-
jor computer graphics and analysis
systems. The high quality desktop com-
puter graphics system for 1C mask design
and schematic entry concentrates ex-
clusively on the initial design process,
relegating subsequent functions such as
design rule checking, layout verification,
and pattern generation to a service
bureau or separate inhouse computer.

The system, developed by Avera
Corp, 340 El Pueblo Dr, Scotts Valley,
CA 95066, consists of video display,
electronics and mass storage unit, and
keyboard and mouse data entry units.
Control of the system is accomplished
by using either the input mouse or a
keyboard. Assisting in rapid input are
onscreen menus, symbol recognition
(user definable), split screen with full
text response, grids for freehand input,
user written macro support, selective
erase, master library of nested cells,
natural units data structure, and func-
tion keys.

Primary graphic input is through the
mouse—a device which the user rolls
along any surface to move the cursor on
the screen. The device can be used to in-
dicate drawing items for graphic input,
or to select various functions by posi-
tioning the cursor in any of the 24 on-
screen boxes, select specific functions
from the alphanumeric section, or draw
a command symbol. In addition to its
obvious nse for entering and editing
text, the keyboard has 14 user program-
mable function keys for command exe-
cution. It can also be used instead of the
mouse for entering graphic information.
In this case the user types numerical
coordinates.

A high resolution raster display allows
the designer to use one display for both
alphanumeric and graphic functions and
enables each area to be updated in-
dividually. The graphic area provides
selective erase of any graphic input. The
combination provides true interactive
operation in a personal/desktop
package.

(continued on page 63)
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780 Four functions in one

refl 1 1 ici
COMBO CHIP  fiects designsimplidty  NAOSTEK.

" examples: As an intelligent

\ remote data logger. Or an
interrupt driven intelligent

peripheral controller. Or an
industrial security system
with serial interface. Or as
a building block in a“two-
way” cable TV network. Or
for a patient monitoring
system. That's the versatil-

ity of the Combo Chip. In

fact, no other chip simpli-.
fies Z80 design so efficient-
ly. Find out why. Contact

Mostek, 1215 West Crosby

" Road, Carrollton, TX 75006
(214) 323-1801. In Europe, con-

1 ‘ ./ tact Mostek Brussels 762.18.80.

(©) 198 1 Mostek Corporation

A serial 170 port. 256 bytes of
RAM. Two programmable tim-
ers. Three external interrupt
channels. Now you can get
all of them in one integra-
ted circuit: The MK3886
Combo Chip from Mostek.

This 5-volt only, 40-pin
DIP is design simplicity
at its best. The kind that
means superior cost effi-
ciency, fewer parts count,
less board space, and higher
reliability. With just three chips
(Combo, Z80 CPU and Memory),
you can configure a variety of
highly versatile Z80 systems.

A sampling of application

Cotnbi Chupraned MOSTR™ are vk ol Mostek Corponation
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Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix

printer to give you fully formed characters
for a low $1695.*

The new 560 features a staggered nine-
wire ballistic type print head that overlaps
dots in both horizontal and vertical planes.
It bi-directionally prints up to 150 dense, text
quality characters per second.

The 560 also features a reliable cartridge
ribbon that lasts up to four times as long

resents a breakthrough in matrix printing
ring the user excellent print quality wit]
ce of a matrix printer. Employing a uni
red column' head manufactured by Integr
creates high quality printouts by overla

Paper Tiger 560 Print Sample

as spool and cassette ribbons, separate
heavy-duty stepper motors to drive the print
head and advance the paper, plus true
tractor feed.

And famous Paper Tiger performance
comes with every new 560. Like fixed or
proportionately spaced text, programmable
tabbing and business forms control, cuto-
matic text justification, print formats to 220

120 Cirmt By

Cambridon
Hewbusyport "
Allston HA
Gambeidan
Bprinatisld
Ludlow

columns, parallel and serial interfaces, self-
diagnostics, and more. All inside the most
compact printer of its kind.

Need more stripes? Dotplot,” our high-
resolution raster graphics package, is stan-
dard on every 560.

For data processing, word processing
and small business applications, this is your
Tiger. The business-sized Paper Tiger™ 560.

It's a Tiger you can count on.

Call TOLL FREE 800-258-1386 (In New
Hampshire, Alaska and Hawaii, call
603-673-9100.) Or write: Integral Data
Systems, Inc., Milford, NH 03055.

w) Integral Data Systems, Inc.

*Suggested single-unit U.S. price. Very generous OEM discounts available.
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TECH REVIEW

Standalone computer graphics system
from Avera offers IC mask design and
schematic input through ‘‘mouse’” or
keyboard, and provides high resolution
raster display with grid structure of 64k
resolvable points on each axis

The grid structure within which the
user works has 64k resolvable points on
each axis, and can handle designs with
up to 64 layers. Area shading and out-
line patterns can be selected to help dif-
ferentiate between layers. For repetitive
design elements, graphic cells can be
created and then nested in larger cells,
with 16 levels of nesting available. All
graphic elements can be manipulated
(added, deleted, rotated, mirrored) with
either the mouse or the keyboard. Soft-
ware handles details of these manipula-
tions.

A recursive data structure provides
the ability to form ‘‘hard’’ associations.
For example, a line can be associated
with a symbol so that, if the line is later
moved, the symbol cannot be in-
advertently left behind. A powerful
UNDO command withdraws the last com-
mand executed. Data can be formatted
so that it is directly read by other
graphics systems. Data can be trans-
ferred through communications links or
by magnetic tape, allowing the designer
to interface to existing systems.

A dual-density diskette storage system
with 1M-byte capacity provides enough
storage for approximately 1000 tran-
sistors in a drawing. Normally, a draw-
ing and its backup are held on one
diskette. In the case of a highly repetitive
design, the drawing could contain infor-
mation in cell form for the entire circuit.

Available as system options are an 11
x 11" (27 x 27-cm) tablet input device, a
magnetic tape drive, compact hardcopy
unit, and 10M-byte Winchester type
drive unit for extended storage. Docu-
mentation and comprehensive training
programs, along with technical and
maintenance support, are supplied in the
customer support package.

Circle 357 on Inquiry Card

you can

ZIATECH’S GPIB controllers

With Ziatech's ZT85/38 general purpose interface bus, the
possibilities are endless. Since our GPIB meets |IEEE standard
488, you can interface more than 800 instruments and peripherals.

Ziatech gives you the freedom to build your own uP-based
automatic test system. Get all of those GPIB instruments off the
shelf—and onto the table.

THE COMPUTER-TO-COMPUTER COMMUNICATOR. Our
ZT85/38 controller handles computer-to-computer communica-
tions at 250k bytes/sec. That kind of pertormance makes the
RS 232C look like a slouch.

EASY TO DESIGN WITH. Everything you need is on a single
board. That can end your spare parts’ “float” forever. We'll help
you cut design and documentation time, too. And you'll only need
to learn a single protocol for system interface.

SELF CONTAINED AND LOW COST. The ZT85/38 is com-
pletely self-contained. Plus, you get 8k bytes of dual-ported RAM
for buffering. Or for general use. You also get Ziatech reliability.
We've put each board through 168 hours of grueling burn-in
at 55°C.

CHECK OUT OUR ZT80 GPIB CONTROLLER, TOO. Our ZT80
gives you almost all the same features of the ZT85/38. Including
MULTIBUS compatibility. It's the perfect board to specify for
applications that call for 1k bytes RAM. And it costs even less than
the ZT85/38. Whichever choice you make, either board costs less
than one engineering week of design time.

LET US HELP TAKE THE GAMBLE OUT OF MULTIBUS
CONTROLLERS TODAY. Contact Bert Forbes at Ziatech—(805)
541-0488 for full information.

TM Intel Corporation __]JA[__ IG I
—_|ﬁ’[;- lech

corporation

2410 Broad Street, San Luis Obispo, CA 93401 (805) 541-0488
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M-Series Expansions Include
High Speed Processor,
Operating System Software

Expansions of the M-series revealed by
Hitachi, Ltd, No 5-1, 1-Chome,
Marunouchi, Chiyoda-ku, Tokyo,

Japan, include the M-280H processor, the
largest in the series, and the compact
high speed M-240H processor. Also
announced were a variety of software
programs mainly in connection with the
vos3 (virtual storage operating
system 3).

A high speed processor that can be
equipped with a maximum of 32M bytes

A PERFECT
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Get the
CRT design
advantage—match up with Triad. We manufacture
a full line of standard CRT yokes, flybacks and fila-
ment power transformers, both OEM and replace-
ment components. In all probability we can serve
your needs from our vast parts inventory. But if
your requirements are specialized, our profes-
s sional team will custom de-

sign to your specifications.

Either way, you’ll have the
Triad advantage.

I:B TRIAD-UTRAD

| Litton Distributor Services

305 North Briant Street
Huntington, Indiana 46750
219-356-6500

TWX 801-331-1532
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of main storage capacity and 32 chan-
nels, the M-280H provides 3.5 to 4.0 times
the internal processing speed of the
M-180. Total system performance and
time sharing system response perfor-
mance have been improved through the
larger main memory capacity and the
throughput achieved using 32 channels.

High density packaging in the unit is
achieved using ECL LSI circuits having
1500/550 gates/chip. Features include
high speed arithmetic, pipeline control,
and distributed microprogram control.
With the optional integrated array pro-
cessor, the speed for performing scien-
tific calculations can be increased by a
factor of 4, compared with a system
without 1AP.

Main memory is formed of 16k-bit
MOS RAMs and has a capacity in the
range of 16M to 32M bytes. Buffer
storage capacity of 64k bytes is pro-
vided. From 8 to 32 channels incor-
porated in the unit offer a total
throughput of 90M bytes/s. Multi-
processor configurations having from 2
to 4 processors are possible.

The compact M-240H processor has in-
ternal processing speed three to four
times greater than an M-16011 processor.
A console service processor (separate
from the central processor and incor-
porated within a console) is standard on
this unit. Main memory with capacity
for 2M to 8M bytes is formed using
64k-bit NMOS RAMs. Buffer storage
capacity for 32k bytes is also provided.
Total throughput of 16M bytes/s is ob-
tained on the unit’s 5 to 8 channels.

Operating systems for the units in-
clude vos3/sp, vOS2/ESO (240H only), and
VMS/ESO (240H only), in addition to the
existing vOs3, vos2, and vMS. The vOS3 is
also available with data communication
and control manager, high speed data-
base manager, adapter for transaction
management, practical data manager,
and available command language for
end users. Other programs include
library management and editing system,
Extended coBOL, COBOL debugging aids,
FORT 77/source analyzing facility, com-
pile and go FORTRAN 77, and
APL/business graph feature. Distributed
or network processing functions are sup-
plied using extended communication
support/virtual telecommunications ac-
cess method/BASE, ECS/VTAM/multi-
system networking facility, ECS/network
control program, network terminal
interface program, network job entry,
distributed system manager/host, and
host command control facility/host
packages.

Circle 358 on Inquiry Card
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Now a monolithic 9-bit 40 nsec

A/D converter. Just $585.

TRW presents the state of the art.

Now, there's a monolithic 9-bit
40 nsec A/D converter for only $585 in
hundreds. TRW technology gives you
the edge: Up to 10-1 power reduction over
other video-speed A/D converters, and
more than 2/3 size reduction; conversion
up to 25 megasamples per second;
highest reliability and stability; wide
temperature range performance.

Using the TDC1019J is simplicity
itself. A convert signal strobes 511
comparators, encodes all their binary
outputs into a 9-bit word, and stores
the word in an output latch. Unlike other
types, our converter needs no sample-
and-hold circuit. It works as a flash
converter, and doesn’t depend on tedious
successive-approximation techniques.
(And it's ECL compatible.)

Our new A/D converter is also
available on its own standard 100 mm X
160 mm evaluation board (TDC1019EC).
It's fully assembled and tested, equipped
with a universal 64-pin edge connector.
Using —5.2Vand + 15V power supplies,

TRW keeps you ahead in video speed data conversion.

TDC1019J

L 684880000888080008000000

the board accepts and digitizes a 1-volt
peak-to-peak signal from a 75-ohm
source. ..at up to 25 megasamples

per second.

Price for converter and evaluation
board is $885. In hundreds, just $685.
(Converter only, $785. In hundreds,
$585. If you order only the converter,
we'll enclose the pertinent data sheet/
application notes to help you evaluate it

on your own.) Prices are U.S. prices only.

Any way you order, you can order

with confidence and the knowledge that
TRW has more experience than any other
company in the design and production

of high speed monolithic A/D and D/A
products. (Remember our 8-bit converter?
It was revolutionary then. It's now the
industry standard.)

Give yourself and your company the
TRW edge. Order the no-competition
TDC1019J. On the board or by itself.

Now in stock at Arrow Electronics and
Hamilton/Avnet.

For immediate information, call
714-578-5990, or send in coupon,
or just attach your business card to
this ad and mail it to us.

PR TN VS s T T, SR TSy &l
| TRW LSI Products P.O.Box 2472, La Jolla, CA 92038 |
: Please send data sheets on the TDC1019EC and TDC1019J 9-bit A/D converter. l
| |
1 Name Company I

|
! Div./Dept Mail Code |
| |
|  Address |
| |
| City State Zip |
[l chm s S e et AL IR TR e e )

TRW/ s propucCTS
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SIEMENS

Maxi-Mini 5%" floppies
score with immediate delivery.

Sports or business—winning demands quick Siemens Corporation
reaction. That's what you get when you turn to OEM Data Products Division
Siemens for 5%" Maxi-Mini drives, available 240 East Palais Road, Anaheim, CA. 92805
for immediate delivery. You can count on Siemens Telephone (714) 991-9700
drives for long-term reliability—and on the District Offices:
Siemens team for prompt service and total Atlanta GA * (404) 451-8157
{8 hicel pUpppi, Boston, MA (617) 444-6580
Siemens 5Y4" floppies feature anti-crunch Columbus, OH (614) 888-3372
diskette protection, precision metal lead screw for Dallas, TX (817) 461-1673
track-to-track head positioning, plus 20 ms step Iselin, N.J. (201) 494-5311
time. 125k byte capacity with 40 tracks; 500k byte Sunnyvale, CA (408) 735-7770

capacity with 80 tracks. And industry compatibility.

When you turn to Siemens, you turn to the
world’s 5th largest electronic/electrical en-
gineering company—which backs our
team with more than $6 million in R&D
each working day. In the U.S. alone,
Siemens employs more than
12,000 people in 15 manufactur-
ing plants, two R&D facilities,
and sales/service offices cover-
ing all 50 states.

Siemens—high technology
with highly competitive pricing.
Just ask for a quote and see for ‘ : ™
yourself. Find out how Siemens F AT Pk AT
responds to your floppy disk needs. - : NS
Call Barrie Clark at (714) 991-9700.

Siemens: Engineering Winning Drives.
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Raster brilliance, contrast and eras-
ability. Z-8001 intelligence plus
programmability. All in a desk top,
high resolution (1024 x 792), mono-
chrome, graphics terminal ticketed
at a low $10,000%*

Genisco's G-1000 is the low cost
graphics terminal you've been hold-
ing your purchase order for. It is the
first direct raster replacement for
the Tektronix 4014-1** terminal —

plug to plug and software compatible.

But, at the same time, the on-board
Z-8001 microprocessor plus 16K
words each of RAM and PROM let
you develop your own programs at

your pace while your system is up
and running on existing software
(like PLOT-10).

Because the G-1000 is a bit map
raster scan device it can do things
a storage tube can’t approach —like
provide easy viewing in normal
room light, and allow erasure of any
portion of the screen without alter-
ing or redrawing the rest of the dis-
play. Genisco has equipped the
G-1000 with all the quality features —
60Hz noninterlaced refresh for
flicker free viewing, a large 19 inch
display, a detachable keyboard with
cursor joystick. And, an optional
alphanumeric overlay eliminates the

need to use a second terminal. The
unit supports a selection of I/O equip-
ment including graph tablet and hard
copy devices. With all that and the
7-8001 intelligence, the list of future
capabilities is virtually open-ended.

Take a look at Genisco's new
G-1000 —the 4014-1 replacement
and a whole lot more.

Call or write for more information
to Genisco Computers Corporation,
3545 Cadillac Avenue, Costa Mesa,
California 92626. (714) 556-4916.

*Price varies according to quantity.
**Trademark of Tektronix ¥
Graphics software from ISSCO Graphics.

Genisco

CONIC PROJECTION
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The first lntelhgent Termmal designed specifically for

OEMs to configure and for people to use.

 THE ZENIEC GO2Z IS A COM=—— WITH THE BODZ, THE /5 TRT 15—
PLETE TR, -
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With the Series 8000, Zentec
successfully re-defines the
words Human Engineering.
Never before has there been

a more powerful, more flexible,
more operator-oriented video
display terminal designed
expressly for OEMs and sys-
tem integrators.

The first thing you see on the
CRT is the almost completely
glare-free surface for reduced
operator eye fatigue. The single
knob right up front is used to
turn the system on or off and to
control the level of brightness.
While a P31 green phosphor is
standard, white or amber phos-
phors may be optionally pro-
vided. Character resolution and
contrast go easy on the eyes,
too, and wait until you see the
character size on our 15"
screen!

Configurability AND Flexibility
With Zentec's unique multiple-
module concept, the 8000 may
be easily configured with either
a 12- or 15-inch CRT with full
swivel and tilt, up to three snap-
in printed circuit boards in the
logic box for fast MTTR, and a
wide variety of detachable key-
board styles. A single PCB is

standard with the 8000, and the
OEM may add one or two of his
own PCBs. The standard logic
contains Zentec's unique mini-
computer-like bus architecture
under the control of a powerful
microprocessor. Hardware for
synchronous or asynchronous
communications and printer 1/O
is standard. The Zentec 8000
may be configured with 16, 32,
or 64KB of RAM and 4, 8, 12,
or 16KB of ROM or PROM.
That's flexibility!

The microprocessor-controlled
detached keyboard of the 8000
is canted 11° for operator
comfort and the keys may be

stepped, or optionally, sculptured.

Through Zentec, all OEMs can
now offer a unique private label
product so finely tuned to

their customers’ needs that it
achieves the highest level of
man-machine interface. For the
direct story on the Zentec 8000,
call us at (408) 727-7662, or
write for our brochure.

ZENTEC

Zentec Corporation
2400 Walsh Avenue
Santa Clara, CA 95050
(408) 727-7662
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Small Business System
Offers Increased Speed,
Wider Storage Capacity Range

The 1550, a small business computer that
features increased processor speed and
greater diskette storage capacity, can
serve as a standalone computer or as a
component of a telecommunications
network. The low cost desktop pro-
cessor, from Datapoint Corp, 9725
Datapoint Dr, San Antonio, TX 78284,
can perform both roles at the same time
by using a concurrent operations
feature.

Derived from the existing 1500 system,
the 1550 is built around the higher speed
Z80A micrprocessor chip; this gives it
significantly greater processing speed
than its predecessor, which used a z80
chip. The processor includes 32k, 64k,
or 96k of memory. Its concurrent job
feature allows printing or communi-
cations tasks. to be performed con-
currently with processing. A built-in

communications interface allows auto-
matic call answering when attached to a
user supplied modem.

The typewriter style keyboard in-
cludes special function keys, and the
video display screen provides inverse
(dark on light) characters. The system
can be configured with double-density
diskette drives, in either single- or
double-sided versions, offering a choice
between IM- or 2M-byte drives. It sup-
ports up to three extension drives, pro-
viding up to 8M bytes of diskette storage
on one processor. A processor with 64k
of memory can support a 9310/9320
10M-byte cartridge drive, allowing still
greater storage and faster accesss times.
The 9310 consists of a disc drive and con-
troller, while the 9320 includes disc drive,
controller, and 4-terminal serial inter-
face that allows the processor to serve as
CPU in a 4-user DATASHARE timesharing
business system. Addition of three ex-

tension drives means that one processor

can support up to 40M bytes of online
disc storage.

MODULAR ELECTRONIC
GABINETS - DESKS

CUSTOM INSTRUMENT

PANELS

64f

EQUIPTO ENCLOSURE SYSTEMS — first in
choice for excellence! Hundreds of standard sizes
available in both our top-of-the-line Heavy Duty
Modular Cabinets and the value-engineered
Challenger/Solid System line. We also offer a
totally new Electronic Desk System in a variety
of styles. And since every electronic equipment
company is unique and has different enclosure
needs, we'll modify our cabinets to meet those
requirements.

You can depend on us, just as many leading cor-
porations do, for dependable products and ser-
vice. The. reputation we've earned is our proof!
Choice of colors at no extra charge. Also, ask
about our Engineering Evaluation program.

WRITE FOR FREE CATALOG

Equipto For Quality
EQUIPTO ELECTRONICS
CORPORATION

449 Woodlawn Avenue
Aurora, lllinois 60507
Phone: 312/897-4691
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The system supports the DATABUS
business programming language, as well
as FORTRAN and BASICPLUS. Word pro-
cessing and electronic message services
can also be performed. The machine can
be used for interactive IBM mainframe
communications using the EM3270 soft-
ware package. Software for IBM batch
communications, 2780/3780, is also
available.

Base price for a 1550 with 32k memory
and a 0.5M-byte disc drive is $7075. The
IM-byte version costs $8075, while the
2M-byte unit is priced at $9075. With
64k memory and 9310 hard disc, the unit
sells for $18,250; with a 9320 drive it has a
tag of $18,750.

Circle 359 on Inquiry Card

Entry Level System,
Support Assist Features
Extend Mainframe Family

AS/9000N is an entry level system with a
4M-byte, 6-channel minimum con-
figuration that provides 2 to 2.4 times
the processing power of the AS/7000
system. This addition to the AS/9000
series, from National Advanced
Systems, 800 E Middlefield Rd, Moun-
tain View, CA 94040, is field upgradable
to the /9000, which provides 2.5 to 3
times the power of the /7000.

In addition, the system provides
enhancements announced recently for
the /9000 and /9000DPC. These include ex-
pansion of main memory to a maximum
of 24M bytes in 4M-byte increments for
greater performance when running 1BM
MVS operating systems. Extended chan-
nel capability allows all but one channel
to operate as block multiplexer channels
capable of supporting data streaming
protocol. Data streaming will be avail-
able late this year without extended
channel capability for a maximum of six
channels and for all block multiplexers
with extended channel capability.
MVS/SP assist hardware and microcode
provide improved performance when
running MVS/SP release 3 and subsequent
releases. This feature is similar in func-
tion to the 3033 extensions feature.

Minimum configuration is priced at
$1,995,000. Additional main memory is
priced at $140,000 in 4M-byte in-
crements. The system will be available
late this year.

Circle 360 on Inquiry Card
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The new Spectra-Strip 817 is the
IDC D-Subminiature connector for
those of you who have become dis-
enchanted with D-Sub’s.

With our D-Sub, you can now mass
terminate your flat cables without
separating each and every strand.
Without stocking up on weird-pitched
cable. Without a mechanical kluge
tacked onto the back of the connector
to go from .054-pitch pins to
.050-pitch cable.

It terminates our Twist N’ Flat?’
3C™ Color Coded and that great old
standby Spectra-Zip™ cables with no
fuss, no hassle.

And only the Spectra-Strip 817
D-Sub connector comes with a metal

shell so that it’s fully intermateable
and intermountable with any of the
other real D-Sub’s.

If that sounds like the way to build
a D-Sub, call your nearest Spectra-Strip
distributor for off-the-shelf delivery.

He can also tell you about what we’ve
got for you in our other IDC connectors,
flat cable and assemblies.

They’re simply superb.

Spectra-Strip, 7100 Lampson Ave.,
Garden Grove, CA 92642, telephone
(714) 892-3361 and 720 Sherman Ave.,
Hamden, CT 06514, telephone (203)
281-3200.

In Europe, Spectra-Strip, Ltd.,
Romsey, Hampshire, England,
telephone (0794) 517575.

When you're down to the wire.
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SIOP

TRANSIENT

NOISE

Immunize Your System with Deltec.

Super Isolation
Transformers
Eliminate Transient
Noise

The Deltec DT Series
drastically

reduces memory

and transmission
errors caused

by transient noise

on commercial power
lines. Common Mode
Rejection is 140dB
and interwinding
capacitance

isless than 1
femtofarad (0.001 pf).
Stock models are
available from 250 VA
to SKVA1 @ and

15 KVA 30, 50/60 Hz.

AC POWER HANDBOOK

... gives you
hard answers
on how to solve
AC Power
problems. Now
available at our
cost of $4.00.
Write or call for
a copy.

2727 Kurtz St., San Diego CA92110. Telephone(714) 291-4211 TWX (910) 335-1241

Line Conditioners
for Noise & Stability
Problems

Deltec’s DLC Series

computer power conditioners
eliminate all power line noise
problems which cause data and
memory loss. Unique shielding
provides 120 dB (1,000,000:1)
reduction for: Transients -
Voltage Spikes - Ground Loops -
Line Noise caused by RFI

or EMI (radiated noise). The DLC
provides voltage regulation over
30% input voltage range with
efficiencies greater than 93%.
Ranges: 1200VA -20KVA 10;
9KVA - 60KVA 3 @, 50 and 60 Hz.

Gould Inc., Power Conversion Div.
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TECH REVIEW

Solid State Touch Activated
Keyboards Provide
Full Function Capability

Model 55 Micro-Proximity keyboards
are solid state, touch activated systems
that combine cost advantages of simpli-
city with fully integrated single-chip cir-
cuitry. Built in sealed electronics of the
Ascll keyboard provides full function
capability in an encoded 8-bit parallel
output that is completely verified, pro-
cessed, and debounced, ready to connect
directly to a system’s data bus.

The microproximity technology,
developed by TAsA, Inc, 2346 Walsh
Ave, Santa Clara, CA 95051, enables
touching the designated sensor area to
result immediately in a coded condi-
tioned output signal. This signal and its
accompanying strobe are continuous
while the finger is on the key. The con-
tinuous strobe is convenient for timing
(as in repeat operation on any key) and
for triggering external audible or visual
feedback mechanisms if desired.

When two or more keys are touched
simultaneously no output code exists, a
form of 2-key rollover, which minimizes
error during high speed data entry. Con-
trol and shift keys, however, are valid
2-key operations.

Despite the keyboard’s high speed
operation, a built-in hysteresis circuit
enhances the sensation of flip action and
diminishes teasing of keys, even though
the finger is as close as 0.001"
(0.025-mm). All other operations are
similar to those on a conventional key-
board; eg, shift lock and shift functions.

Semicustom control panel designs
provide flexibility in panel format, ap-
plied to an off the shelf key pattern. This
includes selection of key size and
number, nomenclature, product and
corporate identity, and graphics. Full
custom engineered control panel designs
extend the options across parameters
that include type, location, function,
size, spacing, and number of keys; out-
put codes; complete graphics; panel
shape, size, and orientation; connector
type and location; and integral mount-
ing of displays, key locks, and other
control devices. Normally designed with
a smooth flat surface, the keyboards can
be fabricated with formed key areas and
home row locators. Gloved hand opera-
tion of a keyboard can also be accom-
modated.

Circle 361 on Inquiry Card
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GET A CLEAR HONEST IMAGE THE HITACHI WAY!

Computer data and graphic
displays never looked better,
brighter, sharper.

New Hitachi high resolution
in-line RGB color monitors utilize
wide video bandwidth and a
0.31 mm spacing between triad
pairs. The result? A trio-dot
density twice that of conventional
monitors!

Look at these advanced features

Adjustment-free convergence,
single PCB configuration, video
amplifier bandwidth from 50 Hz
to 25 MHz. Flexible frequencies
range from 15 to 18 KHz horizontal
and 50 to 60 Hz vertical. Monitors

@ Hitachi America, Ltd.

provide high contrast and bright-
ness from black matrix and 85%
light transmission tubes. Can any
other maker match these
advantages?
Variety of Screens

You can select from a wide

CIRCLE 158 ON INQUIRY CARD
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choice of screens to meet your
specific application needs: Normal
phosphor; long persistence
phosphor to virtually eliminate
flickering, or medium resolution
versions for most ambient

light situations.

Unsurpassed performance

Long time convergence stability
is assured due to self convergent
in-line guns and single PCB
reliability. Operator controls
include power on/off, degauss,
brightness, contrast.

Call or write for more
information.

100 California Street, San Francisco, Calif. 94111 Tel: (415) 981-7871
New Jersey Office: 6 Pearl Court, Allendale, N.J. 07401 Tel: (201) 825-8000

|




TOUGHER!

SETS-1: A 23-megabit digital

tape system for severe environments

The soaring eagle is tough. Our SETS-1 digital tape
system is tougher... on the ground as well as in the
air.

Built Tough for Tough Jobs
Whatever the application — industrial, military or aero-
space — this rugged recorder is built to take on the

most hostile environments. It meets MIL-E-5400, 4158,
16400... and more.

Right now SETS-1 is being used by the Army and Air
Force for bulk storage and data gathering from tanks,
aircraft and remote sites. Also for mission loaders,
communications and fire control systems. Its wide operating
temperature range of —55°C to +71°C makes it perfect
for a growing number of industrial requirements, too.

A Top Performer
As for performance, there is none higher. A removable,

Severe Environment Systems Company
A Subsidiary of Electronic Memories & Magnetics Corporation
P.O. Box 668 ¢ Chatsworth, CA 91311

Telephone: (213) 998-9090  TELEX: 69-1404

[

hermetically sealed tape cartridge stores 23 megabits of data
at 1600 bits-per-inch on 300 feet of 1/4-inch magnetic
tape. Plus it offers bidirectional read/write on 4 tracks with
a 192K bit-per-second transfer rate.

Small, Light, Dependable

Solid throughout, SETS-1 features an all-aluminum case that
measures a compact 4” by 6” by 3.6”. Quick, easy
maintenance is assured by plug-in modularity. The drive
module holds a reliable brushless D.C. motor and all
electronics while the magnetic tape, head, sensors and
capstan drive are contained in a separate tape module.

All together, the entire package weighs in at under 5 pounds!

See What Tough Really Means

Phone or write for complete details today. You'll

soon know why our SETS-1 tape system deserves to be
called the “tough one’!

-

COMPUTER PRODUCTS FOR SEVERE ENVIRONMENTS
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OUR QUALITY
COMES IN QUANTITY.
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OUR SIXTH COPY

Many printers can give you good
print quality on a first copy. The real
challenge is to give you that same
quality, copy after copy, on multi-
part forms.

Obviously, most printers can't. The
further they get from the first copy,
the more their quality fades. BUt,
as you can see here, the quality of
Printronix’ sixth copy continues sharp
and clear.

This superior quality is achieved
through a simple printing
mechanism quite unlike any
other. It forms characters by
printing one dot row at a time,
overlapping rows vertically and
horizontally, while maintaining
uniform hammer impact energy.
The result is unequalled print quality
and characters that appear solid.
This same design approach also

THEIR SIXTH COPY

requires fewer moving parts,
eliminates most bearing surfaces,
and employs simple hammer drive
circuits. All of which means there’s

less to go wrong. And that's why
Printronix can give you a full one-year
warranty, not the 90-day warranty
typical of most other printers.

For more information on the
complete line of Printronix printers,
call: (714) 549-7700. Or write:

e Printronix Inc.,

Ny 17421 Derian Ave.,
PO. BOx 19559,
Irvine, CA 92713.

' PRINTRONIIX

It’s simple, to be reliable.

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106,
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7% Harris Road, Nashua, NH 03060.
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A powerful Mil-Spec Eclipse computer,
designed to meet MIL-E-5400, MIL-E-16400,
and MIL-E-4158 standards, the MSE/800 in-
corporates an advanced 32-bit architec-
ture with up to 2M bytes of main
memory and provides over 4G bytes of
virtual addressability. In the system,
Rolm Corp, 4900 Old Ironsides Dr, San-
ta Clara, CA 95050, has incorporated an
efficient demand paging technique and
high speed 1/0 bandwidth that allow effi-
cient use of logical space. Individual
program user space can range up to
512M bytes, yielding the high capacity
and performance needed for large scale
computational and multiprogramming
applications.

The machine uses a bit-slice architec-
ture for high performance. A pipelined
instruction processor lets the system
make optimal use of its 200-ns micro-
cycle speed. The system cache and in-
struction cache memory modules ac-
celerate operations. Extensive diagnostic
capabilities help ensure the availability,
reliability, and easy maintenance of
components.

Instruction processor operations are
pipelined for optimum performance.
This processor simultaneously executes
one instruction while it decodes a second
and fetches a third. The instruction pro-
cessor is buffered by a 1k-byte instruc-
tion cache that is directly mapped to
main memory. The processor transfers
instructions from the instruction cache
and data from the system cache to main
memory simultaneously to achieve
greater performance.

A 16k-byte system memory cache
speeds access to main memory. The
system cache is ported to both cpu and
1/0 system, and functions as a lookahead
and lookback buffer for the system.
Transfers between system cache and
main memory occur at a rate of 16 bytes
in 550 ns for write operations and 16
bytes in 440 ns for read operations.

A hardware accelerator for the de-
mand paging system, the address
translation unit effectively eliminates
processor overhead for page translations
by maintaining a table of recently
referenced page addresses. The unit lets
the system obtain page addresses at
hardware speeds using the 36.4M-byte
internal 170 bandwidth.

The system control processor is an in-
dependent diagnostic processor that pro-
vides extensive fail soft reliability. The
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unit consists of a console control board
and a Nova architecture processor board
with 4k-byte P/ROM and 32k-byte RAM.
The 1.26M-byte model 8042 Mil-Spec
flexible disc drive provides storage for
error logs, diagnostic instruction sets,
and a copy of the microcode. A terminal
dedicated to this unit provides operators
with soft system console facilities.
Software support is provided by the
advanced operating system/virtual
storage package, a multifunction, multi-
language software system that lets up to
128 users simultaneously develop and
execute interactive and batch oriented
operations in a secure environment.
High level language support in the
512M-byte addressing range includes
ANSI FORTRAN 77, ANSI general purpose
subset PL/1, and ANSI BASIC. The SWAT
native language debugger provides
source and code level debugging
facilities for AOS/VS FORTRAN 77.and PL/1
programs.
Circle 362 on Inquiry Card

Winchester/floppy disc storage system
880 can be used with a DEC vT-103 in-
telligent terminal to configure a compact
yet powerful desktop computer system.
According to Data Systems Design, Inc,
2241 Lundy Ave, San Jose, CA 95131,
the disc system is fully compatible with
DEC hardware, software, and media, and
can be used with any system based on
the LSI-11 processor.

The half-quad LSI-11 interface board
available with the disc allows users to
benefit from the LSI-11 backplane in the
VT-103. It occupies only one half-quad
slot in the 4 x 4 backplane, leaving seven
half-quad slots for the processor,
memory, and other options. Bootstrap
P/ROMs in the interface eliminate the
need for a bootstrap card, further reduc-
ing the cost and freeing two slots.

The disc unit conserves tabletop space
by combining 8” (20-cm) Winchester
and 8" floppy in a 5.25” (13.34-cm) high
package. The unit can be placed directly
on the tabletop or mounted in a lowboy
rack.

Formatted capacity of the Winchester
disc is 7.8M bytes. The floppy provides
an additional 1M byte and accepts all
combinations ,of single/double-sided
and DEC single/double-density diskettes.

In most applications, the Winchester
serves as primary online storage because
of its higher capacity and performance.
Compatibility with the DEC operating
system is maintained by emulating the
RLOI with the Winchester and the rRxo02
with the floppy. Users may switch from
DEC systems with little or no change to
their software. They can move from one
operating system to another and can ex-
pect to remain compatible with future
software releases.
Circle 363 on Inquiry Card

A small business computer system com-
bining high capacity, high reliability
floppy disc storage with a sophisticated
error correction scheme and z8o based
processor, the 2600, introduced by Vector
Graphic, Inc, 31364 Via Colinas, West-
lake Village, CA 91362, uses dual
double-sided quad-density 5.25”
(13.34-cm) floppy discs to store a total
of 1.2M bytes. Central unit is a Vector 3
console with 12" (30-cm) video display
terminal and keyboard, a z8o based
single-board computer, and 64k
memory. The unit uses the proprietary
dual-mode controller board to interface
drives to the central processor.

Based on I1BM type technology, the
controller automatically corrects up to
five erroneous bits in every 256 bytes
transferred from disc to cpu,
eliminating errors due to disc con-
tamination and other problems.
Another controller feature is 256-byte
sector buffering, enabling the computer
to simultaneously handle interrupts and
data transfers in and out of memory for
communications tasks and other
realtime functions.

In addition to high capacity and
automatic error correction, the discs
provide high speed—3-ms track to track,
and 75-ms average access time. A rigid
design adds to system reliability.

Software support system, includes the
CP/M2 operating system, SCOPE screen
oriented program editor, RAID debugger,
ZsM assembler, and Microsoft Basic 80
Release 5. Optional are business
accounting, word processing, and finan-
cial planning and modeling packages.
Circle 364 on Inquiry Card
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Perfect for any occasion.

Whatever your business or application,
there’s a TermiNet® 200 printer to fit it perfectly.

From mini/ micro computer output to transaction processing, General Electric
TermiNet 200 printers deliver the high performance you want. Like
outstanding throughput, excellent print quality for up to nine-part forms,
reliable operation, minimum downtime, and low operating costs. Choose the
one to match your exact needs. A basic line printer with serial or parallel
interfacing. A forms access printer with pr alignment and no paper waste.
A split platen printer that does two different jobs at the same time. Plus a
highly versatile KSR,

For more information on TermiNet 200 printers, contact your

2 Mail

today to:
General Electric
Company,
TermiNet 794-57,
Waynesboro, VA
22980. Telephone
(703) 949-1474.

Send me more
information about
TermiNet 200 printers.

Have a sales representative
contact me.
I’m also interested in a
TermiNet 200 printer demonstration

local GE distributor. Or send in the coupon today. Nomic i

Quality that will make a lasting impression ==

Company

Address

GENERAL
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‘Thelittle guys
have doneitagain.

The WDC 2880 is an Intelligent Controller for up to 8
ANSI X3T9.3 compatible Winchester drives. It gives
your MULTIBUS system true performance.

Hardware ECC, Automatic Error Recovery, Sector
Interleaving, Bad Track Mapping, and Overlapped
Seeks mean High Performance on the Disk side.

Maximum speed DMA, 8 and 16 bit data transfers,
both Absolute and Relative 20-bit addressing modes
mean High Performance on the MULTIBUS side.

Easy to use MACRO-level Commands — READ,
WRITE, FORMAT - mean simple software drivers.

Most Primitive Error diagnostic reposting and a low
parts count means minimum integration time and high

»

PRESENTING THE FIRST ANSI WINCHESTER DISK CONTROLLER
FOR MULTIBUS."AVAILABLE TODAY. FROM INTERPHASE.

Software Compatibility across the Interphase Fam-
ily -SMD Controller, Cartridge Disk Controller, and all
future disk products - means a maximum return on
your software investment.

Drivers for many standard Operating Systems avail-
able now.

You've come to expect high quality innovations first
from Interphase. The most talented Intelligent Disk
Controller specialists in the country. And the WDC 2880
is no exception. It is elegant, well designed, affordable
and available off the shelf.

But that's not all. We give you full support to help
you integrate it into your system. So why wait for
someone else? Call or write us today.

INTERPHASE

corporation

We stay ahead of our competition so you can stay ahead of yours.

MULTIBUS™ is a registered trademark of Intel Corporation.

13667 Floyd Circle/Dallas, Texas 75243 /(214) 238-0971
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You need the Innovation and Imagination of TRW Cinch Connectors’ “Creative Technology”

When you need back planes, you tions require the following types of
need back planes designed to do back planes, consider TRW Cinch
your specific job. That's where TRW Connectors as your primary source:
Cinch Connectors'Creative Tech- Printed Circuit Back Panels —
nology comes in. We sit down with new facilities, new equipment, mean

you and customize your back planes even higher quality panels from
to do exactly what you want. We pro- double-sided to multi-layered and ten

vide a variety of connector centers, ounce copper laminated boards for
and TRW Cinch Connectors’reli- your press fit requirements.

ability is unchallenged. Metal Edge Connector Panels —
If your telecommunications, com- high-quality, at competitive prices.
puter or military packaging applica- SEM/NAFI| Panels — a tuning fork

panel and plug module system that
meets MIL-C-28754 and WS 6157
connector packaging concepts.

So let TRW Cinch Connectors
become your primary source for
Back Planes. Call or write your TRW
Electronic Components Sales Office
... listed in EEM or TRW Cinch Con-
nectors, a Division of TRW Inc., 1501
Morse Avenue, Elk Grove Village,
[llinois 60007. 312/981-6000.
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There are three must-see pictures
this year. All from Conrac.

They are everything you would
expect from the authors of the
informative text on raster graphics.
And then some.

See the 7100 series for high
performance color, accelerated

display speed and exceptional
contrast that come with Conrac’s
precision in-line gun CRT, wide-band
video amplifier and selectable
horizontal scan frequencies.

See the 7200 series for all that —
plus the extra resolution and sharp-
ness that comes with the 7200’s
high density shadow-mask CRT.

And for the ultimate in high-
resolution black and white, see the

CIRCLE 148 ON INQUIRY CARD

picture you get with the 8400 series
from Conrac.

You may love the book —but wait
till you see the picture.
Conrac Division
Conrac Corporation
600 North Rimsdale Avenue
Covina, California 91722
Telephone (213) 966-3511
Conrac Elektron, GmbH
Postfach 60, Industriestrasse 18
D 6992 Weikersheim
Federal Republic of Germany
Telefon 0 79 34/70 71  Telex: 07 4231 elecon

Telex: 67-0437




There’s lots of good reasons to buy
your ADD-ON/ADD-IN memory
from the leader.

For starters, there’s the wide range of
core and semi mini-memories we offer.
The industry’s widest. In fact, Dataram
is the only company in the world
supplying minicomputer-compatible
core and semiconductor main memory
and disk emulation systems. The only

company.

And Dataram ADD-ON/ADD-IN
products do more. Like save
money...as well as valuable space in
your minicomputer. And they increase
throughput and improve overall
performance.

Just some of the reasons why Dataram
is the leading supplier of
ADD-ON/ADD-IN memory for the
minicomputer industry...and shipping
at an annual rate of $25 million.

R
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PDP °-11/70-compatible
2.0MB ADD-ON

Want more reasons? If you’re using a
minicomputer, and want to get more
for your memory dollar, talk to us.
We're very reason-able. Dataram.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542
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] I'd like more answers about mini-memories for my i
minicomputer.

i
B O Please send information. [ ]
: O Please have a salesman contact me. |
' Name :
l Title Phone '
I Company .
1 pany
l Address :
1 oy State Zip (]
L R R R R N N B N N N N _N_| - .- .. J

Canada: Ahearn & Soper Ltd., 416-245-4848 e Finland: Systek OY, (80) 73 72 33 ¢ France: YREL, (01) 956 81 42 ¢

Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 621

8 o Italy: ESE s.r.l., 02/607 3626 * Netherlands: Technitron b.v., (020) 45 87 55 e

Sweden: M. Stenhardt AB, (08) 739 00 50 ® Switzerland: ADCOMP AG, 01/730 48 48
West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 e Yugoslavia: Institut “Jozef Stefan", 263-26

© United Kingdom: Sintrom Ellinor Ltd., (0734) 85464
1 o Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077

India: Infosystems Private Limited, 79281 e Israel: Minix Computers & Systems Ltd., 03-298783 * Japan: Matsushita Electric Trading Co., Ltd., 06 (282) 5111
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Direct Access Storage Units
And Controller Are Compatible
With 1BM 3380 and 3880

Compatible with the IBM 3380 storage
unit, direct access storage devices can
store up to 2.52G chars of information,
which is double the capacity of the com-
pany’s current units. Also announced by
Control Data Corp, Box O, Min-
neapolis, MN, 55440, was the 38800
storage controller, which directs storage
and transfer of information between
processors and storage devices. The disc
storage units are designed for users of
large 1BM and compatible computer pro-
Cessors.

The units can read and write informa-
tion at a rate of 3M chars/s, more than
twice the speed of the 33502, through use
of thin film head data recording tech-
nology. The units are designed with
read/write heads, magnetic recording
discs, and actuators contained in fixed
sealed head/disc assemblies. Each
storage control unit contains two inde-
pendent control paths, or storage direc-
tors, that connect to data channels of a
computer processor. One or two strings
of up to four direct access storage
devices can be attached to each storage
director, thus providing users with a
maximum of more than 20G chars of
data/storage director.

Model A devices include four ac-
tuators and control logic to allow attach-
ment to one storage director of a storage
control unit. Model B units contain four
actuators, and up to three units can be
connected in a string to the A and AA
models. The model AA also contains
four actuators, but expands control
logic to permit attachment to two
storage directors located in the same or
different controllers. A standard feature
of these devices is dynamic path select.

An optional dual-access feature
allows any of 16 actuators in a string to
be addressed through two internal data
paths. Thus, two concurrent data trans-
fers can occur through the use of any
two actuators in a string, and may be
overlapped with seeking and rotational
position sensing of all other actuators.
Dual-access provides concurrent data
transfers via each storage director, and
continued data availability in the event
of a malfunction in any channel, con-
troller, or storage director.

The storage control unit provides pro-
gram control of file organization and
format to allow random or sequential
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processing of files. The two storage
directors in a control unit can be con-
nected to the same or different channels
of a single processor. Each storage direc-
tor can also connect to up to eight chan-
nels of the same or different processors,
which allows greater subsystem through-
put and availability of data.
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Laser Printing System
Offers High Quality Output
Direct From Computer

A computer controlled laser printing
system that humanizes hardcopy com-
puter output in terms of convenience
and readability has been introduced by
Hewlett-Packard Co, 1507 Page Mill
Rd, Palo Alto, CA 94304. The HP 2680
prints 45 letter size pages/min, providing
an added performance category for
hardcopy output devices. It brings
together in one system features and
benefits of distributed database applica-
tions, word processing, offset printing,
message distribution, and high speed
reduction copying.

The system delivers reports directly
from the computer in one pass. Printed
on letter size paper and looking almost
typeset, reports can be illustrated with
symbols, logos, and special characters.
Standard business forms can be stored
electronically in the system.

The laser system is designed for use
with HP 3000 Business Computer
Systems—Series 30, 33, or Series 44.
Because of its built-in intelligence and
memory, it places little burden on the
controlling computer; even the smallest
HP 3000 can handle it using less than 20%
of its resources.

Multiple printers at separate locations
can produce localized or combined
reports. Each system can incorporate
online data from each computer in the
network and produce tailored reports
locally, avoiding cost and time for mail-
ing or express delivery between loca-
tions.

Combining the HP 2680A intelligent
page printer and interactive software,
the system allows users to produce com-
plex page layouts and forms, previously
available only from offset printing pro-
cesses. Up to eight separate information
blocks can be designated on a single
page of output. Character sizes range
from 22/in (8/cm) to 1.38” (3.51 cm)

wide. With the system, forms can be
created, stored in memory, and updated
easily and conveniently. The blank form
and fill-in data are produced simul-
taneously by the system, eliminating the
need for stocking blanks.

Circle 366 on Inquiry Card

In-Circuit Test Systems
Increase Memory Capacity
To Double Data Storage

In-circuit test systems for prescreening
PC boards before functional or perfor-
mance testing, L529A and L527A assembly
inspection systems include 96k of
memory, and provide twice as much
data storage capacity as the L529 and 1.527
systems. In addition to expanded
memory, Teradyne Inc, 183 Essex St,
Boston, MA 02111, provides the system
with software features designed to in-
crease throughput and fixturing effi-
ciency. The added capabilities include
testing of multiple boards of the same
type, fixtured on the same test plate, in
one contacting cycle; and testing boards
of different types fixtured on the same
test plate in separate test cycles.

L529A also offers a version of the com-
pany’s board handler/fixturing system
that operates witheut vacuums or air. A
pressure rod matrix provides 60% more
weight above the board under test for
better probe compression on dense
probe beds. The pressure rods
themselves weigh 6.25 oz (175 g) each,
compared with 5 oz (140 g) previously,
and the number of rods has been in-
creased by over 100. To accommodate
the heavier weight, a 2-speed index lift
action has been introduced in the board
handler to enable the system to provide
positive probe contact without an in-
crease in access time.

Along with the board handler, the
company is supplying socketed probes
for use in building test fixtures, replac-
ing the I1-piece probes previously sup-
plied. The 2-piece probes are available
with an assortment of probe contacts
which plug into a universal probe recep-
tacle. Probe contact styles include tulip
head, spear point, and chisel head. All
are offered in two contact forces, allow-
ing selection of the contacts that will
probe the best results for testing dif-
ferent boards.

Circle 367 on Inquiry Card
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HEXACON from National.

A new dimension in inner space.

National unleashes the first
DEC®-compatible peripheral controller
that does the work of three:

Why waste valuable chassis space on
peripheral confrollers that can only interface
a single device type to DEC’s UNIBUS®? This
one-fo-one approach can only drive your
UNIBUS system costs upward and ifs overall
reliability downward.

Now there’s no reason fo put up with
this inefficiency. Now there’s the HEXACON™
confroller.

HEXACON is our new hex-wide periph-
eral controller that simultaneously handles
up fo four RMO2/RMO3 80 MB disk drives,
four TUT0 2" tape drives and 8 MB of our
NURAM™ semiconductor disk. All from jusf
a single slot.

cPy MEMORY
W . UNIBUS . /
'
HEXACON
RMO2 RS04 ™I
2] O
éB NRAN

Cut costs in the factory and in the
field. By using one board to do the work of
three or more—with no degradation—you
save a bundle in a number of ways.

Your most immediate savings is the
elimination of two comparably priced
controller boards. But farther down the

line, HEXACON's upgrade flexibility lefs you
expand a configuration less expensively
because you don’t necessarily need to buy
additional boards or a larger chassis.

This also means your spares inventory
costs are cut way back. Not only in the
factory, but in the field as well.

And at the same time, HEXACON
increases your sysfem’s reliability because
it uses far fewer ICs to do the whole job
(198 in all).

What these and other cost-benefits all
boil down to is a rebalancing of your system
operational costs. HEXACON brings the
price of 1/0 processing back in line with the
costs of instruction processing and memary.
Which makes the old one-to-one approach
a thing of the past.

It all stems from our XPU™ architec-
ture. HEXACON is based on our advanced
Transfer Processing Unit (XPU) design
concept.

The XPU’s generalized infelligence
emulates the fransfer processing logic of
DEC’s RMO2/RMO3 disk, TU10 tape and
RS04 fixed head disk controllers. So it's fully
hardware and software compatible with any
UNIBUS system.

By consolidating this logic info a
single powerful microengine—and with the
aid of on-board multi-sector buffers—
HEXACON can simultaneously fransfer data
at the rates of 1.2 MB/sec (80 MB disk),
320 KB/sec (1600 BPI tape) and 500
KB/sec (8 MB NURAM fixed head disk
emulator).

And only one UNIBUS load services all
three device types.

Practicality prevails. HEXACON's XPU
architecture further enhances its overall
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reliability because it ufilizes only proven
technologies. There are no risky new and
exofic parts to complicate the matter. Just
good, solid and efficient design. From the
same company that brought solid reliabilify
to DEC add-in memory.

Leave it to the Practical Wizards fo add
a whole new dimension fo inner space.

For complete defails on our HEXACON
controller, simply send in the coupon below
or call Bill LeDuc toll-free at (800) 538-
8510 or (800) 538-8514. In California
call (408) 736-6994.

HEXACON, NURAM and XPU are trademarks of National Sericonductor
Corporation
DEC and UNIBUS are frademarks of Digital Equipment Corporation

SRR EPER B
HEXACON's efficiency and practicalify is just
what | need to cut my cosfs down fo size.
Please send me:

[J HEXACON information.
[J NURAM information.

O DEC Add-in Memory information.
NAME

COMPANY
ADDRESS

CITy STATE ZIP

PHONE

National Semiconductor Corporation
2900 Semiconductor Drive

Mail Stop 7C265

Santa Clara, CA 95051

National

Semiconductor
The Practical Wizards
of Silicon Volley CDs81
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The Perfe

For example, we helped you enhance your system performance with high-speed
4K and 8K PROM'’s. Their access times are a low 45ns and 55ns, respectively—
with even faster speeds to come.

We reduced your power supply requirements and improved your e
system reliability with unique 8K power strobed PROM’s that cut
power drain by a factor of 10.

We made one-stop shopping a reality with a broad selection of
industry standards and special function memory products.

From low-density memory and logic parts to high-density
PROM'’s that meet the most demanding commercial, indus-
trial, and military applications.

We also improved your cost efficiency with state-of-the-art
design and comprehensive QA measures that dramatically
improve programming yields.

Other high-speed and high-density breakthroughs—like our ;
32K PROM —are just around the corner. Perhaps the Perfect ‘ AN
PROM isn’t far behind. When it does come, it will come from | —
Signetics, your high performance PROM leader.




f PROM.

BIPOLAR MEMORY SELECTION GUIDE

DENSITY DEVICE  oRGANIZATION OUTPUT ACCESS IccMAX.  pensiTY DEVICE  gpeANIZATION OUTPUT ACCESS IgcMAX.

TYPE CIRCUIT TIME (ns) (mA) TYPE CIRCUIT TIME (ns) (mA)

256-Bit 82823 32x8 0c 50 77 BK 828180 1024X8 0c 70 175
256-Bit 828123 32x8 TS 50 77 BK 828181 1024X8 TS 70 175
256-Bit 10139 32x8 0c 20 145 8K  B82LS181 1024X8 TS 150 80
1K 828126 256X4 0c 50 120 8K  82PS181 1024X8 T8 70 185
1K 825129 256X4 1S 50 120 8K  82HS181 1024X8 18 55 175
1K 10149 256X4 oc 20 150 8K 8252708 1024X8 T8 70 175
2K 828130 512X4 oc 50 140 8K 828183 1024X8 TS 60 175
2K 828131 512X4 TS 50 140 8K 828185 2048X4 TS 100 120
4K 825141 512X8 TS 60 175 16K 828191 2048x8 TS 80 175
4K  82HS147 512X8 TS 45 155 16K  B2HS191 2048X8 1S 60 175
4K 828137 1024X4 TS 60 140 16K 828195 4096X4 TS 70 155
4K  B2HS137 1024X4 TS 45 140 32K 828321 4096X8 TS 90 175

To learn more about Signetics’ commitment to
bipolar memory technology, and how our leader-
ship can advance yours, send the coupon below.
Or contact your nearby Signetics sales office or
authorized distributor. Signetics Corporation,
811 E. Arques Ave., P.O. Box 409, Sunnyvale, CA
94086, (408) 739-7700.

a subsidiary of U.S. Philips Corporation

Multiple Technologies from 8 Divisions:
Analog, Bipolar Memory, Bipolar LSI,
MOS Memory, MOS Microprocessor,
Logic, Military, Automotive/Telecom

:Signetics Publication Services MS27, 811 E. Arques Ave.,
P.0. Box 409, Sunnyvale CA 94086
[} Please send technical details for the folowing
high-performance PROMs:
14K High-Speed [[‘8K Power Strobe
[71 8K High-Speed . [} 16K High-Speed
{.]' 1 have anurgent requirement. Pleasehave a bipolar

memory specialist phone me at once.
{ )

Nanie : Title

CD5/81

Company Division

~Address

City . s Seate.




The Idea Is
Retro-Graphics.

e 1l

Retro-Craphics is quite literally changing the face of the display terminal marketplace. Because
the line of graphic enhancement products that carries the Retro-Craphics name transforms some of
today's most popular alphanumerics terminals— the DEC® VT]100® terminal, for instance, and

Lear Siegler's ADM-3A and 3A+ Dumb Terminal® products—into terminals that feature
full graphics capabilities.

These enhanced terminals feature complete emulation of their Tektronix® counterparts, the

4010 Series graphics terminals. Additionally, they boast vector drawing and point plotting capa-
bilities, selective erase, alphanumerics overlay, raster scan technology and, of course, complete
compatibility with industry standard software, including Tektronix Plot 10® and ISSCO's® DISSPLA®
and TELLAGRAF® And Retro-Graphics delivers all of this while retaining the original
alphanumerics features of the enhanced terminals.

Thousands of users who have put Retro-Graphics enhancements into action can attest not only

to the performance benefits but, importantly, to the often dramatic cost savings over comparable
terminals. Savings that have amounted to upwards of 50% and more. Together, high quality and low
cost make Retro-Craphics one of the brightest ideas to come along in some time. The idea you

can check out for yourself by calling your Digital Engineering distributor. Or contact us direct.

s DIGITAL
=== ENGINEERING

630 Bercut Drive, Sacramento, CA 95814
(916) 447-7600 TWX 910-367-2009

Retro-Graphics ™ is a trademark of Digital Engineering, Inc. Dumb Terminal® is a registered trademark of Lear Siegler, Inc. Tektronix® and Plot 10® are trademarks of Tektronix, Inc.
ISSCO® DISSPLA® and TELLAGRAF® are reqistered trademarks of Integrated Software Systems Corporation, DEC ™ and VT100 ™ are trademarks of Digital Equipment Corporation.
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SOFTWARE

Disc Optimization Utility
Improves Performance for
RSTS/E Users

Diskit, a utility for users of DEC’s RSTS/E
operating system, consists of four
system management and disc optimiza-
tion tools. A major component of the
package provided by Software Tech-
niques, Inc, 5242 Katella Ave, Suite 101,
Los Alamitos, CA 90720, is DSU (disc
structuring utility), an automatic disc
optimization utility that rebuilds RSTS
discs to improve system performance
during directory and file operations. Re-
quiring under 1 h to run, DSU improves
overall system performance by as much
as 35% by eliminating excessive accesses
and reducing seek time.

DIR, a Macro-11 fast directory pro-
gram, allows users to look up files by
name, extension, and date (with wild-
cards) at the rate of 250 files/s. It sup-
ports all standard direct switches along
with features such as password lookup,
UFD placement, and UFD size.

The Macro-11 disc utility subroutine
package, DUS, provides routine
documentation for these management
tools so that users can write their own
disc handling programs. Included are
routines (callable from Basic-Plus-2 or
cspcoM) that allow creation, placement,
and full extension of UFDs under normal
timesharing.

OPEN, a Macro-11 open files display
program, displays open files by job, with
complete job and file statistics. It has a
sleep switch that allows information to
be dynamically updated at any interval.
Circle 368 on Inquiry Card

Program Generator
Cuts Screen Format
Development Time

Version 3.0 enhancements of RIMS/MPG
(requester oriented information manage-
ment systems/mechanized program
generator) source code program genera-
tor for DEC systems have been made
available by Information and Systems
Research, Inc, Bldg 1, 410 Rouser Rd,
Coraopolis, PA 15108. Among the addi-
tions are capability to design reports and
data entry screens online, create business
graphics, and perform advanced tech-
nical functions.

Online screen design stems from a
built-in onscreen data element move
capability. By using cursor control keys,
data elements can be arranged as desired
on the CrT. In tests, development times
for production of custom reports have
shown reductions of approxi-
mately 95%.

Bar graphs, bar comparison graphs,
deviation bar graphs, point graphs, and
U.S. maps can be produced on a variety
of output devices. This package also
provides capability to custom write and
install state maps, allowing users to pro-
duce sales graphs on a county or city
basis.

Technical user features included in the
package enable users to customize the
system for a specific production en-
vironment. Some of these functions are
white/black screen selection, variable
compilation procedures, variable linkage
procedures, user selectable program
chaining sequence, and ability to
preserve or delete program generation
work files.

Another utility provides ability for a
nonprogrammer, with no prior
knowledge of system level commands, to
delete dictionaries, work files, or other
data and program files. In addition,
basic packaging and ease of use have
been improved.

RIMS/MPG is available for operating
system/language versions that include
RT-11, (CTS-300) DIBOL, DBL, and COBOL;
and RSTS/E (CTS-500) DIBOL, CBL, COBOL,
BASIC-PLUS, and BASIC-PLUS-2. Each ver-
sion produces documented and consis-
tent source level code for the programs it
creates.

Circle 369 on Inquiry Card

Commercial Software Combines
coBoL and DIBOL Languages
With Timesharing Capability

pcs-200 and -100 commercial software
packages accommodate the use of
coBoL and DIBOL on the SYST-13V and
DEC LSI-11/23 systems. The commercial
software from Plessey Peripheral
Systems, 17466 Daimler, Irvine, CA
92714, also features TSX-Plus, a
multiterminal operating system suited
for business data processing, that pro-
vides timesharing capabilities while
maintaining the simplicity and easy use
of the DEC RT-11 operating system.

In PCS-100, a DIBOL-11 compatible
language processor (DBL) is combined
with Tsx-Plus and RTSORT capabilities.
PCS-200 combines a COBOL language pro-

cessor with TSX-Plus and RTSORT
capabilities.

Tsx-Plus allows user programs to be
loaded into separate memory partitions
so that they do not occupy the same vir-
tual address space as the operating
system. Each job can address up to 56k
bytes of memory; if more jobs are run-
ning than will fit into memory, a priority
and time-slice system controls which
jobs remain in memory and which jobs
are swapped to disc files. The packages
do not use the RT-11 monitor but do re-
quire RT-11 device handlers and utility
programs.

In addition to allowing RT-11 to be a
timeshared operating system, the TSX-
Plus feature provides automatic device
spooling, log-on facility and usage ac-
counting, program to program message
communication, virtual lines, and
detached jobs.

Circle 370 on Inquiry Card

Translator Converts
System/3 RPG to COBOL
Automatically

Interactive System/3 RPG CCP programs
are automatically converted to cor-
responding cics/vs Command Level
COBOL programs by the IBM System/
3 CCP to IBM CICS/VS COBOL translator
package. The package, from DASD
Corp, 9045 N Deerwood Dr, Mil-
waukee, WI 53223, also converts the
System/3 display format facility (DFF)
screen definitions to CICS/VS basic map-
ping support (BMS) screen definitions.

With automatic conversion of CCP to
cics as well as batch RPG programs to
COBOL, System/3 users can migrate to
different or larger equipment configura-
tions with a minimum of effort. Using
the output from the RPG/RPGII to COBOL
translator, the ccp to cics translator
converts all screen and file references to
cics/vs command level coBoL tech-
niques and performs realignment of all
input and output screens used by the
programs. The programs generate com-
plete error handling and MAPFAIL
routines.

A conversion listing that shows all
changes and highlights several key areas
is also produced by the translator. The
DFF to BMS portion of the translator
handles screen realignments of the
coBoL field positions in the map, a pic-
ture of the screen, and the generated BMS
code. ]
Circle 371 on Inquiry Card
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BEEHIVE’'S
SMART TERMINALS
do it all

while lowering OEM/System costs
and increasing total performance,

APPLICATIONS

DATA ENTRY
INQUIRY
EDITING
TRANSACTION PROCESSING
COMMUNICATIONS

FEATURES
CRT-P4/P42, Split Screen, Attributes, Function Keys, Special Keys,

Variable RAM/ROM, Printer/Aux. Port, Synch or Asynch, Self Diagnostics,
Line Drawing, Editing, Multi-Page Buffering, Choice of Case Colors.

Call for applications assistance and delivery
(800) 453-9454

CALIFORNIA Costa Mesa (714) 540-8404 Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (312) 593-1565
MASSACHUSETTS Woburn (617) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (801) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

o
b o

il

BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals’
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The 1981 line-up of Memorex® OEM peripherals is
bigger—and smaller—than ever before. Our 14-inch
rigid disc drives, for instance, include mid-range units
such as our under-100-mb Models 601 and 612, the
200-and 300-mb 677, as well as our latest, the Model
659, with 680 megabytes of capacity. Our eight-inch
family features the Models 550 and 651 floppy disc
drives, the 11.7-mb Model 101 and 23.4-mb Model 102
Winchester-type rigid disc drives and the new 25-mb
Model 201, with 12.5 megabytes of fixed storage and
12.5 on a removable cartridge.

Together, these products represent a continuum of
capacity and compatibility matched only by the con-
tinuum of quality that has always distinguished
Memorex offerings. A continuum that reaches back
through six generations of disc drive manufacturing
experience and seven in disc packs and cartridges.
And a continuum secured by Memorex's edge in tech-
nology, the investment in research and development
and the fact that we create and control the key
elements of our drives—the media, heads, PCBs.

ORE OF
ORE TO

THEM.
THEM.

The bottom line is more products—and, of course,
better products. Products that mean more 1o our Cus-
tomers because—be it in engineering, manufacturing,
test, service and support—they are products that
mean more to us. Products that mean that, more than
ever before, Memorex is in the OEM business. Call
your Memorex representative for more.

Theres MORE in Memorex OEM products.

San Francisco Area (408) 987-1373; Los Angeles Area (714) 891-2541
Boston Area (617) 890 0 s Area (214) 258-3510

Denver Area (303) New Jersey Area (201) 325-0164
Memorex International Headquarters: London, U.K 01-572 7391
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DIGITAL CONTROL AND AUTOMATION SYSTEMS

Production Control System
Tracks Parts in Real Time

With advances in component performance and in
system design concepts, older technologies—
sometimes thought to be obsolescent—often resur-
face to be used effectively in new contexts. An ex-
ample of this is the use of mark sense tab cards in a
realtime production control system. This system,
designated as FAMIS (Factory Management Informa-
tion System), is being employed in the production of
hybrid assemblies by Hughes Aircraft Co, Ground
Systems Group, PO Box 3310, Fullerton, CA 92634.

Designed and installed by Digital Datacom Inc,
27721 La Paz Rd, Laguna Niguel, CA 92677, the
system processes a single tab card as job traveler, to
accompany a specific assembly through a series of
workstations. Replacing all paperwork associated
with the assembly, this card alone contains complete
documentation of the operations and inspections per-
formed on that assembly. Hand-fed optical readers
scan the card to update the system’s data files follow-
ing each production event.

Use of a single tab card for a complete job history
departs from the alphanumeric Hollerith code that is
traditionally associated with this medium. Instead,

the field elements of the card (printed by Moore
Business Forms Inc, 1045 W Katella Ave, Orange,
CA 92667) are configured as a 2-dimensional data
matrix. (See Fig 1.) Each entry is made as a single
pencil mark within a designated box. Advanced op-
tical readers that can correctly distinguish marked
from unmarked boxes under relatively noisy condi-
tions make this system practical. Creased or smudged
cards on which data are entered in correct locations,
but without precision in the intensity or shape of the
pencil mark, can be processed normally. During the
6-month interval of system operation from start-up
in September 1980 through March 1981, with an
average of 3000 cards in the system at any time, no
error has occurred in the reading of any card bearing
a correct entry.

The system that utilizes these cards is designed to
provide a means of monitoring the complete realtime
status of the entire production flow and quality test
defects. Emphasis in the design has been on pro-
viding the capability for a simple, flexible human in-
terface to the system.

System Configuration

A Data General MP-100 microNOVA computer with a
64k-byte memory and an 840-ns instruction execu-
tion time is the central processor for the system. Also
from Data General is the 6095 disc drive that provides
SM bytes of fixed and 5M bytes of removable

storage.
A display terminal, the 80-column x 24-line
ADM-3A from Lear Siegler Inc, Data Products Div,
(continued on page 76)
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Fig 1 Mark sense tab card used in FAMIS system. Cards
are initialized with generalized information relating to date,
coding plan, account, and part and serial numbers. Subse-
quently, personnel mark squares to indicate completion of
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operations at workstations. Data fields following inspection
steps [pull test, quality control (qc), visual, electrical test,
etc] allow for entry of failure types
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Ry Distributed 1/0 Control for the
\  80’s from Opto 22
64 |/O Stations Per Host
— - / Computer
‘ /192 1/0 Points Per Station
e " SimpleTwisted Pair Communica-
- ARSI /' tionToThe Host and Station-to-
‘ { Station
| Digital and Analog |/O Modules
Efficient Protocol
. Versatile Command Set
A - R Watchdog Timer
4 Latched Inputs and Time Delays
Extensive Communication
Attachments
! Isn't it what you expected from
L. I Opto 227

Serial communication link with

SAMUX I

Link to 63 additional addressable

host computer via two twisted
pair wires. Choice of RS-232,

SAMUX || units.

20 ma current loop, RS-422 or
optically coupled interfaces.

15461 Springdale St.

Huntington Beach,
CA 92649

(714) 891-5861

(800) 854-8851

Telex: 692386

- Distributed by Hamilton/Avnet

Modules per station range from
96 digital power 1/0 plus 48
analog to digital plus 8 digital
to analog or up to 192 digital
power 1/O.
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DIGITAL CONTROL

714 N Brookhurst St, Anaheim, CA 92803, provides
a sequence of menus that allows a production control
clerk to enter the configuration for a card series. This
configuration includes printed fields for account
number, generic part number, serial part number,
date, and build plan number, as well as fields for
subsequent data entry. Once the card series has been
configured, the printed fields are produced by an
810 line printer from Texas Instruments, PO Box
1444, Houston, TX 77001.

Three card readers (soon to be increased to a total
of five) are used in the facility. These readers include
models 100 and 020 from True Data Corp, 17092
Pullman St, Irvine, CA 92714. Electronic modifica-
tion of these readers, which is performed inhouse by
the system manufacturer, includes the use of an 8-bit
SCAMP microprocessor from National Semiconduc-
tor, 2900 Semiconductor Dr, Santa Clara, CA 95051.
The microprocessor converts input data to serial for-
mat, and provides them to the CPU upon polling via
an RS-232 interface.

One card reader, stationed near the display ter-
minal and printer, acts as a verifier (Fig 2). A clerk
can verify newly generated cards via this reader; an
error light on the reader indicates a card entry that
does not correspond to data in the disc file. This and

Fig 2 Card reader, display terminal, printer, central pro-
cessor, and disc drive in hybrid assembly facility. Central
processor in Hughes installation is Data General MP-100
microNOVA, but options ranging upward through NOVA
and Eclipse lines allow for upgradability

other readers are located at various points in the pro-
duction test facility to serve as input terminals for the
system (Fig 3). As an employee completes an opera-
tion, he marks the appropriate box on his card. A
defect may also be entered by checking an identifying
box. The employee then inserts the card into any one
of the readers in the facility, thereby entering the

SYSTEM | | CENTRAL | | DISC
PRINTER PROCESSOR DRIVE
CARD READER—
DISPLAY VERIFICATION
TERMINAL AND

DATA ENTRY

DISPLAY
MONITORS, <
OPTIONAL

CARD
READERS,
DATA

ENTRY

Fig 3 Configuration of production control system. Ex-
pandability allows optional display monitors and in-
creases in number of card readers

data on disc. Then the card is returned to the hybrid
assembly that it will accompany to the next work-
station.

The employee enters pencil notations of faults on
the back of the card, utilizing defect codes; subse-
quent to repair and inspection, a quality control
stamp is added to the entry. Thus, between the data
entries on the front of the card and the notations on
the back, the full record of each specific assembly is
maintained without additional documentation.

The system can be operated as a standalone pro-
duction tool, or can be used as an extension of a cen-
tral computer. Under consideration at the Hughes
facility is linkage to an already installed central com-
puter, the HP-3000 from Hewlett-Packard, 1501 Page
Mill Rd, Palo Alto, CA 94304. Communication to
the central computer, via either a synchronous or an
asynchronous port, would provide such information
as inventory and labor hours. Through PCB and soft-
ware additions and use of an RJE-80 communication
protocol, the production control system would, in
this proposed plan, emulate an 1BM 2780 remote batch
terminal.

Software Modules

Application software for the system consists of five
modules, totaling approximately 350k bytes. Coded
in FORTRAN 4, the software is stored on disc. These

(continued on page 80)
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From the hardhat computer people,
industrial software development
tools that deliver:

|| Decreased development time

[ Rugged reliability

[ ] Easy use and maintenance

The new generation of XYCOM
Industrial Software is specifically
designed for demanding industrial
applications. Its full range of com-
patible languages provides max-
imum flexibility:

[ ] Industrial Pascal

[] Industrial FORTRAN 77

[ ] Industrial BASIC*

[ ] Z80 and Z8000 Assemblers

Convenient and powerful screen
editing, interactive debugging
capability, full system configurator,
and a broad range of utilities pro-
vide the tools required to meet and
exceed most industrial require-
ments. And, of course, because this
is an industrial software system, all
application programs may use
multitasking and be burned into
EPROM.

Finally, XYCOM'’s industrial soft-
ware is completely compatible with
the very popular UCSD Pascal™*

Xxycom

The Hardhat Computer People

P.O. Box 984
Ann Arbor, Michigan 48106

" Phone: (313) 429-4971
CIRCLE 52 ON INQUIRY CARD

System. This allows the use of the
increasing number of programs
available from many independent
vendors.

Software in the Hardhat Tradition

All XYCOM software development
packages are based on XYCOM'’s ex-
tensive experience in the design,
manufacture, and application of
computer systems for industrial
applications. And all are compatible
with our full line of ‘Industrial Grade’
hardware, proven to more than
20,000 demanding installations
worldwide.

* Available in June 1981

** UCSD Pascal is a trademark
of the Regents of the
University of California.

TWX: 810-223-8153



olor Graphics
Hard Copy...
Made Easy

The Matrix Color Graphic Camera System converts the output
of any raster scan computer color terminal into brilliant, high
resolution photographic hard copy. Both line and continuous
tone images can be made with accurate, bright. saturated
colors.

Our system does what no other instrument can do — it pro-
duces instant, on-the-spot results with Polaroid® 8 x 10 film,
8 x 10 color transparencies for backlit displays and overhead
projection, 35mm color slides, 60 image color microfiche,
and 16mm/35mm color animation films. All with one camera
system. It also allows recording of multiple image formats.
Related and sequential images can be recorded in orderly
arrays, on a single sheet of 8 x 10 instant print film. The
resultant ease of comparison and analysis is unmatched.
The system is also fully modular and field upgradable. . .you
purchase only the capability that you need now.

Microprocessor based electronics provide many automation,
self-calibration, self-diagnosis and remote control functions.
Color graphics hard copy made easy by Matrix
Instruments, the leading manufacturer of
precision electro-optical imaging cameras for
diagnostic medical applications.

For more information,
film samples, or a demonstration,
contact Matrix Instruments,
230 Pegasus Avenue,
Northvale, New Jersey
07647.

Telephone (201) 767-1750
Or call toll-free:

(800) 526-0274.

Microfiche

8 MATRIX
INSTRUMENTS

Overhead Projection \

Transparency Slide

Hard copy shown reduced from original 8” x 10", slide, and microfiche films.
Multiple images recorded on a single sheet of film.

“Polaroid” is a registered trademark of the Polaroid Corporation. CIRCLE 53 ON INQUIRY CARD



HOW FAST DO YOU
WANT TO HIT THE STREET
WITH YOUR
MICRO SYSTEM?

During these last two
years, thousands of companies have
gone into business with the sole
purpose of developing micro-
based products.

And in an environment
as explosive as that, you are
either very quick. Or very dead.

So, although building your mi-
cro-based system from scratch could be a ~
glorious experience, we would advise you
to buy one of our single board computers.
Or even better, our prepackaged systems.

If you call your local Data General in-
dustrial electronics stocking distributor™ to
order your development system this morn-
ing, you'll be able to start working on your
software this afternoon.

And while your competition is pound-
ing out assembly code, you'll be working

with big computer languages. An MP/

FORTRAN with multi-tasking. An MP/
PASCAL that executes at assembly lan-
guage speeds. An MP/BASIC that lets

you write enormously complex programs

that take up very little space. And MP/OS.

A micro sub-set of AOS, the operating

; will tell you 1s the
most sophisticated in the world.
With system tools as powerful as these,
you could be out selling your micro-based
product while other guys are still trying to
figure out how to use the wimpy tools that
the semiconductor companies are offering.

And as you get bigger, and get into
bigger systems, everything you've done will
grow right along with you. Because Data
General micros are compatible with every
other Data General computer.

If you are still unconvinced, let us tell
you a story.

A certain system house we know as-
signed two teams the same micro project us-
ing two different computer companies. The
team using Data General finished in four
months. The team not using Data General
took nearly seven months.

Would you care to guess whose

system anyone who knows operating systems micros they are using now?

¢»DataGeneral
We take care of our own.

*SCHWEBER, HALL-MARK, KIERULLF, ALMAC/STROUM, R.A.E. in Canada.
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DIGITAL CONTROL | :

modules, called on a terminal from a master menu,
provide the successive stages of system generation
and operation.

The first module is the ‘‘build plan manager.”’
Typically, a production engineer initiates the plan on
a worksheet and passes this information to a produc-
tion control clerk. Following a CRT-displayed menu,
the clerk keys parameters into the system, defines the
fields of the tab card, identifies those fields with pro-
duction and inspection steps, and establishes the time
duration for each step in order to maintain the pro-
duction schedule. The control clerk then calls up the
next module, “‘part build initiation,”” and responds
to the next set of menu prompts to establish the hier-
archy of account numbers, part numbers, and serial
numbers. In addition to entering these parameters in-
to the system, the part build initiation module pro-
vides a cumulative directory of all active numbers,
reviews account data, builds disc data files, and
prints the required job cards. Job cards are then
issued to the floor, each accompanying the cor-
responding hybrid assembly.

Shop personnel monitor the status of parts with a
third module, ‘‘work in progress.’’ This module pro-
vides access to three directories (account numbers,

Speech
Synthesis

adds personality to your products

No lights, buzzers or numbers
have ever replaced the human voice.
Telesensory Systems makes speech
simple by offering a choice of three
A\ voice response boards. Simple to
5 interface, simple to use.
Consider speech for automated
; test equipment, process control,
instrumentation, elevators and business
machines. Speech modules are available
from Telesensory for as little as $125
g in single quantities.
® SPEECH 1000 — Natural sounding, life-like speech with linear
predictive coding.
e Series [II— Low-cost versatility with waveform encoding (invented
by Forrest Mozer).
® Series Il — Most economical synthesizer board with vocabulary.
Whether you're prototyping or in production, turn to Telesensory
for board level products supported by our own low-cost vocabulary
generation services. Call (415) 856-0225 for a speech demonstration.

TelesensorySpeechSystems

3408 Hillview Avenue, PO. Box 10099, Palo Alto, CA 94304, (415) 856-TALK
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part numbers, and build plans), a part status listing,
and a database maintenance module. Part status
listing allows personnel to ascertain part populations
and subpopulations at various workstations in addi-
tion to the location of any specified part. The
maintenance module provides a total work in pro-
gress listing and also allows selected personnel to
enter the system via passwords so that various parts
of the data base can be deleted or updated.

The fourth module, ‘‘hardcopy report,”’ provides
a printout of exception reports, parts status, and
quality control reports, in each case including listings
according to account and part numbers. (Utilization
of this module requires the substitution of paper for
tab cards in the system printer.) Finally, selection of
the master menu’s fifth module, “‘turn system off,”’
performs disc housekeeping, closing all directories
before shutting down the system.

A sixth module may be required if the production
system is interfaced with the HP-3000 central com-
puter. Three modes by which the system would
report to the central computer are under considera-
tion. The first of these, which would require an addi-
tion to the master menu, would allow the operator of
the production system to select a callup request to ini-
tiate the data transfer. No menu addition would be
needed for either of the other two modes, one of
which would make use of a data request issued by the
central computer, while the other would be an
automatic file dump, initiated by the FAMIS system
clock at programmed intervals.

Summary

In contrast to the traditional production control
system in which data availability typically lags several
days behind production, this system provides current
realtime files that reflect the immediate status of all
assemblies in production. Statistical reports of
detected faults, sortable by account and/or part
number, are furnished. Furthermore, the data entry
method is designed for flexibility and ease of use by
production personnel. The system also offers com-
pactness and completeness in the maintenance of ar-
chival records. Finally, the manual mode of data
entry allows data collection to continue even during
computer system outage.

The expandability of the FAMIS system is
demonstrated by the system manufacturer’s plans for
a customer in Los Angeles. In that version, 30 card
readers will handle an average card population of
50,000, performing multiple concurrent programs.
Required multitasking capability will involve a cen-
tral processor with 256k bytes of memory that utilizes
a current loop interface. Among the peripherals will
be a 200 line/min printer, a 25M-byte Winchester
disc drive with a 1.26M-byte floppy, and seven
interactive CRT terminals, including the main station
and six remote monitors. 0
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Will the FCC put you in a

cost-delivery crunch October 17 ¢

Not with Sierracin
pOWer systems.

*For details, ask for our free Question &
Answer booklet, “The FCC and You

800-423-5569

In California, call collect (213) 998-6811.

Unless computer and
peripheral OEMs like yourself can
meet acceptable input line con-
ducted noise levels by October 1,
the FCC won't let your equipment
get out the door.™

That’s where Sierracin power
systems can help.

Our complete line of switch-
ing power supplies already com-
plies with the new FCC rule. Fact
is, we put a noise filter in so you

~

don’t have to redesign around our
switchers. Or add to your compo-
nent count. Or costs. And we did
it without increasing our prices. (At
$45, we still offer you the lowest
priced switching power supply in
the industry.)

But anyone can play the num-
bers game with prices. What really
counts is product performance
and reliability. And our cost-effec-
tive switchers and linears give you
both—the results of high quality
control standards—from incoming
parts inspection and testing to final
power supply burn-in and on-the-
shelf stocking for fast delivery.

That’s what you can expect
from Sierracin/Power Systems. A
young, dynamic 6-year-old com-
pany that already leads the indus-
try with the widest line of 40 to
500 watt open frame DC switching
power supplies.

See for yourself. Write for our
new 1981 Power Supply Catalog.
Or dial our toll free number.

Sierracin/Power Systems

20500 Plummer Street, Chatsworth, California 91311
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THE EXPANDING
AMPEX WINCHESTER

FAMILY.

Discover two new cost-
effective members

of the Capricorn fam-
ily of Winchester 3350
rack-mounted disk
drives. One has a
capacity of 165 mega-
bytes, the other 330

There's morel!
Standard SMD/CMD
compatibility, and sim-
plicity of design that of-
fers fewer interconnec-
tions, for higher reliability.

When vou add it up,
the sum total is that the

megabytes.

You get low cost of ownership.

For several reasons. First, a re-
duced component count and self-
test diagnostics performed by the
built-in microprocessor, combined
with the recognized advantages
of Winchester assure less down
time and few service calls. Sec-
ond, there's the additional benefit
of an attractive purchase price.

There are more pluses! For
example, no preventive mainten-
ance! And seven functionally
partitioned modules that are easily
replaced for fast and efficient ser-
vice. This provides you with
reduced spares inventory; another
cost savings benefit,

AMVMBPEX
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Capricorn family of
Winchester drives is designed and
configured to meet your needs
with maximum efficiency and low
cost. A product line for the 80's.
For the whole incredible story
of the Capricorns call Gary Owen
at (213) 640-0150, or write him at
Ampex Corporation, Memory
Products Division, 200 N. Nash
Street, El Segundo, CA 90245,

MAKES THE DIFFERENCE




How to imp

Worried about your product’s volatile
memory? Don't forget about Panasonic.
Our reliable Memory-Mount * Batteries
are pin-compatible with PC-board
mounts, and we offer an extensive selec-
tion of types, sizes and voltages to cover
most every electronic memory support
requirement.

For long-life CMOS biasing, our
Memory-Mount Lithium primary bat-
teries can keep a binary circuit energized
for years. They operate in wide range of
temperatures, and are designed for min-
imal shelf life loss (shelf life tests indi-
cate up to 95% of original capacity after
five years in some cases). Their stable,
hermetically-sealed package does not

enerate gas or COITosives, and our
emory-Mount types are unaffected by
flow soldering (available plug-in socket

accepts our coin-type Lithiums for wave

soldering).
For rechargeable secondary battery

applications, Panasonic Nickel-Cadmium

Memory-Mount batteries offer close
capacity /voltage characteristics, up to

Panasonic
Memory-Mount
Batteries,
your reliable
memory support

source.

Shown: a selection of Panasonic
Lithium, Nickel-Cadmium and Mercury
coin-type and Memory-Mount batteries.

]
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rove your memory.

1,000 charge/discharge cycle capability,
and they're factory-tested for uniformity.
All Memory-Mount Nickel-Cadmiums
can be delivered in discharged state, to
allow flow soldering onto PC boards
before charging.

Our Mercury Memory-Mount [EL N
combine the advantages of miniaturiza-
tion with large electrical capacity and
very stable working voltage. Available in
both cylinder and button types, they
operate in a wide range of temperatures
and offer long storage life.

Most of these PCB pin-compatible bat-
teries are also available with standard
tab connections. And Panasonic can
provide larger battery systems, includ-
ing sealed lead-acid, for computer pro-
gram transfer, hold-memory storage or
orderly shutdown of computers and

ocess controllers. For complete in-

formation, contact Panasonic Company,
'OEM Battery Dept., One Panasonic Way,

acaucus, NJ 07094; (201) 348-7277 or
=7278.

Panasonic.

just slightly ahead of our time



Choice.

If you've been looking at disk
drives for desktop systems, you
may have thought you had only
one choice: take it or leave it.

Not any more. Now you can
get everything you need from
a single source. And get the
added convenience of doing
business with one company.

Say you want a reliable,
entry-level drive, but cost is
critical. The ideal choice? Our

84

SA400, the original Minifloppy™
Or maybe you need more
capacity, but you don't want to
give up low cost. Try our double-
sided Minifloppy, the SA450,
Then too, you may want to
move up to even higher speeds
and capacities —up to a mega-
byte —in a Minifloppy-size
package. For that, choose our
96-TPI SA410 single-sided
or SA460 double-sided drives.
But what if your desktop
system demands the high per-
formance and reliability of a




Winchester? Then specity our
new 5.25-inch fixed disk drive,
the SAG00. It's got ten times

the throughput of a floppy, and
capacities from 3.33 to 10 mega-
bytes. And by teaming it with

a Minifloppy, you get dupli-
cate file backup too.

Now that's choice. Which
means you get just theright /g
combination of costand  /#®;
capacity for your appli-
cation. And in the desk-
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INTRODUCES
IONARY IDEA.

top market, that's a revolution-
ary idea.

To find out more about your
desktop alternatives, contact
Shugart Associates, 475 Oak-
mead Parkway, Sunnyvale,
N CA 94086. Telephone

(408) 733-0100. Or
%~ Hamilton/Avnet,
authorized dis-
tributor.

Shugart

Right from the
very start.

Sales and Service: Sunnyvale CA, Costa Mesa CA,
Minneapolis MN, Richardson TX, Framingham MA, Landing
NJ, Atlanta GA, Toronto Ontario, Paris France, Munich Germany.
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Call one of our design engineers. They're idea men—the men
who helped create what is now the largest and best line of P/C connectors around.
That's a lot of connectors. More important, that's a lot of experience.
And it's experience that'’s yours for the asking. Do ask.

How to make sure
youve specified absolutely
the best P/C connector

VIKING

CONNECTORS

21001 Nordhoff Street | Chatsworth, CA 91311, U.S.A.
(213) 341-4330 | TWX 970-494-2094
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LOW COST
POWER TRANSIENT PROTECTION

Three line conditioning alternatives improve power quality where UPS

blackout protection is not required

Frank Cathell

Deltec Operation, Gould, Incorporated

2727 Kurtz St, San Diego, CA 92110

With increasingly smaller and more powerful com-
puters appearing on the scene, it would seem that ac
power requirements might decrease. However, com-
puter usage has increased as well, and developments in
other electronic product areas have raised the demand
for more and higher quality ac power. Simultaneously,
the energy crisis has drastically limited construction of
new power plants, placing a greater strain on existing
plants. These factors combine to motivate a prolifera-
tion of uninterruptible power systems—auxiliary power
sources that keep computers operating during blackouts
or brownouts—and alternative devices that  offer
slightly more limited protection at significantly lower
cost.

An uninterruptible power system (UPS) can offset
many power problems such as marginal voltage level
during unanticipated peaks in demand, fast fluctuations
and sudden spikes or dips, and even high frequency
transients. However, a UPS is overkill where blackouts
are not a serious problem. Because it trades quantity for
quality, a UPS actually increases power requirements. In

addition, it is a relatively expensive solution in terms of
initial investment, installation cost, nonproductive use
of floor space, periodic battery maintenance, and in-
evitable battery replacement. Available at a fraction of
the cost of a UPS, alternative solutions to power
line problems require less floor space and far less
maintenance.

Recognizing Power Line Problems

Computer power requirements fall well within commer-
cial utility specifications that define limits for amplitude
distortion, frequency variation, and harmonic distor-
tion. However, utility specifications do not mention the
fluctuations lasting from 3 to 30 ms that often occur
during load switching or phase compensation. For ex-
ample, a recorder installed at a residential site detected
2500-V transients generated by an oil burner. Surges ex-
ceeding 2500 V have been detected at hospital and
department store sites. Industrial and manufacturing
facilities have potentially greater problems created by
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the presence of elevators, cranes, welding equipment,
mercury arc lighting, and high voltage ignition systems.
The typewriters, calculators, telephone switching sta-
tions, vending machines, and copiers that abound in
every office contribute to the problem of power fluctua-

tions and transients. Although these disturbances are '

obviously beyond power company control, they can
cause utility load switching that aggravates the problem.

There are four basic categories of power line distur-
bance: total loss of power for extended periods, insuffi-
cient (or excessive) voltage for extended periods, short
term voltage fluctuations at slow rates, and short term
voltage fluctuations at fast rates. Any category of power
line disturbance can be superimposed on the ac power
and on any other category of disturbance. The first two
categories can be detected by monitoring line voltage
with a voltmeter and noting whether computer malfunc-
tions coincide with periods of low (or high) voltage. The
last two—short term variations and extremely fast fluc-
tuations—can be detected only by particularly respon-
sive power line monitoring equipment.

Detection and correlation of fast ac power fluctua-
tions and transients is further complicated because these
disturbances can enter a circuit as either common-mode
noise or normal-mode noise. Since each enters by a dif-
ferent route, detection devices must be connected at dif-
ferent points in the circuit. A high performance power
line monitor correctly coupled to a circuit can record
transients with amplitudes varying from a fraction of a
volt to several hundred volts, with durations as low as
50 ns. These sophisticated monitors can be leased for
short periods at reasonable rates.

A Range of Solutions

Solutions to ac power problems run the gamut from
basic power line filters installed just ahead of the critical
load to a full UPS that totally isolates the critical load
from the power line. Most computers include some type
of power line filtering as well as a regulated dc power
supply. However, the sheer magnitude of many power
disturbances can simply overwhelm these circuits. A
definite gap exists between the responsibility of the com-
puter designer and that of the power utility. How far a
designer can go to bridge that gap by allowing for the
basic power disturbances depends on his budget. Three
general types of devices can correct power line aberra-
tions without resorting to the overkill of a full UPS:
isolation transformers suppress line noise by attenuating
the passage of transients from primary to secondary
windings; voltage regulators compensate for line voltage
fluctuations; and line conditioners provide both noise
rejection and regulation, combining the characteristics
of isolation transformers and voltage regulators.

Isolation Transformers

Ordinary power transformers with separate primary and
secondary windings provide dc isolation but inductively
couple fluctuations (normal-mode noise) to the secon-
dary with an increase in coupling as frequency rises.
Normal-mode noise coupled to the secondary winding
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can enter the critical load and trigger digital circuits
falsely, causing apparent malfunctions. At the same
time, radiated (common-mode) noise picked up on both
sides of the ac line is coupled to the secondary through
stray capacitance. Fig 1 shows both effects.

i i L—oLoap
=k~ YA

LINEO—
[E -

4

Fig 1 Ordinary power transformer.
Inductive coupling passes normal-
mode noise directly to secondary.
Stray capacitance couples
common-mode spike to secondary

To minimize confusion over terminology, manufac-
turers of isolation transformers have adopted such
descriptive terms as super-isolation or ultra-isolation.
Ultra-isolation transformers suppress common-mode
noise by incorporating electrostatic shielding, minimiz-
ing the capacitance between primary and secondary
windings, and shunting the noise to the ground as
shown in Fig 2. More sophisticated and effective super-
isolation transformers incorporate additional shielding,
such as box shields on windings, to further reduce stray
capacitance. Depending on the shield design, a super-
isolation transformer can reduce common-mode noise
coupling by as little as 50 dB (about 300:1 attenuation)
or as much as 140 dB (107:1). Although 140-dB attenua-
tion sounds impressive, burner igniter transients of
2500 V, automobile ignition transients of 20 kV, light-
ning strikes, and radio transmissions radiated into
power lines acting as antennas can all seriously affect
computer performance.

ELECTROSTATIC SHIELD
'C’ (ALUMINUM FOIL)

Fig 2 Ultra-isolation transformer.
Electrostatic shielding reduces
common-mode noise by making C
very small. Series combination of C,
and C; is also small, and path shunts
common-mode noise from C, to
ground
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In general, selection of super-isolation transformers
for use in computer systems should be based on the
following considerations: common-mode rejection ratio
(CMMR) of 120 to 140 dB up to 10 kHz; intercoupling re-
jection ratio (ICRR) 10 dB more than CMMR up to 10
kHz; interwinding capacitance of at least 0.001 pF with
0.0005 pF preferred; and, interwinding and winding to
core leakage resistance exceeding 10 G{.

Isolation transformer connections are critical, and at-
tempting to use a single transformer to isolate two or
more devices can seriously degrade its performance. In
general, separate transformers must be used whenever
signal and common leads return to different grounds.
To ensure effective isolation, it is mandatory to follow
manufacturer’s instructions for connecting the unit.

Isolation transformers can attenuate fast transients,
spikes, and high frequency noise, provided that these
disturbances are injected into the power circuit as
common-mode voltage. No isolation transformer has
the ability to compensate for loss of line voltage, slow
line voltage fluctuations, normal-mode noise, or fre-
quency variations. During power anomaly diagnosis, it
is important to note that common-mode voltages never
appear between the input leads of a transformer, but in-
stead appear between one of the input leads and power
ground. Therefore, a monitoring device connected be-
tween primary winding terminals will not detect
common-mode voltage.

Voltage Regulators

When brownouts occur or line voltage fluctuates
beyond allowable limits, most computer systems re-
spond by shutting down in an orderly fashion, storing
processed data and operating status to facilitate a fast
and easy start-up when power returns to normal.
However, for many applications, even orderly shut-
downs can be prohibitively expensive, particularly if
they occur often. A possible solution is a voltage
regulator, a device that accepts input from the power
line and supplies a relatively constant output voltage,
regardless of input voltage variations within a specified
range.

One common approach to voltage regulation, the tap
changer, incorporates a tapped transformer and a con-
trol system that senses the transformer output,
automatically changing the turns ratio to offset voltage
fluctuations. In Fig 3, the output is sampled at the peak
of each cycle and compared to limits derived from a dc
reference. If the output peak voltage exceeds the high
limit or falls below the low limit, the selected tap is
changed to compensate; however, only one tap change
can occur during each cycle. The phase sensing circuitry
ensures that a tap change can occur only at a zero
voltage crossing. Computers normally present a non-
unity power factor; therefore, the current leads or lags
the voltage by as much as 35 °. Although the tap change
takes place at 0-V crossings, the current is not at a zero
crossing and circulating currents caused by two taps be-
ing on simultaneously can damage the tap switches. Tap
switches must be greatly overrated.in order to sustain
this condition.
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Fig 3 Basic tap changer. Auto transformer has tapped
windings that are electronically switched to achieve
voltage regulation. No input/output isolation or noise im-
munity is provided

Another version of the tap changer (Fig 4) combines
some advantages of the Fig 3 design with the noise rejec-
tion characteristics of a super-isolation transformer. It
uses a power transformer with isolated primary and
secondary windings and incorporates additional elec-
trostatic shielding. One advantage of the circuit in Fig 4
over the circuit in Fig 3 is that the isolated windings and
electrostatic shields provide both dc isolation and 60 to
80 dB of common-mode rejection. On the other hand,
this circuit exhibits a drawback shared by most tap
changing regulators. The tap switching devices, usually
triacs, generate internal noise that, if not properly
filtered, can appear at the output.
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Fig4 Improved tap changer. Isolated primary and second-
ary windings plus electrostatic shielding provide both dc
isolation and common-mode noise rejection. However,
switching devices can generate noise that must be filtered
from output
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Used as voltage regulators since the early days of elec-
trical power, ferroresonant transformers look much like
ordinary power transformers but are designed to
operate with the transformer core normally in flux
saturation. A tuned secondary circuit combines with an
air-gapped core design to limit the output voltage to
small changes once the input voltage exceeds the value
required to saturate the core. This holds the secondary
voltage almost constant over a wide range of input
voltage variations.

In its basic form, the ferroresonant transformer pro-
duces an output high in harmonics (because it clips the
peaks), yet it suppresses normal-mode noise (superim-
posed on these peaks). The unit in Fig 5 incorporates
two refinements that make it an especially practical
voltage regulator. Compensating winding offsets small
secondary voltage changes that occur when the primary
makes large excursions. Also, neutralizing winding
develops feedback to cancel the harmonic distortion
generated by the tuned secondary. These refinements
achieve a passive voltage regulator with a wide
regulating range, acceptable distortion level, moderate
cost, and high reliability. Its overload characteristics
present still another advantage. When the ferroresonant
transformer is overloaded, its output voltage can drop
to almost zero while output current actually increases. A
direct short circuit drawing 150% of full rated current
will not damage the design presented in Fig 5.

e SECONDARY

—_— ZWINDING
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: —O LOAD
I J (SINE WAVE)
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WINDING
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LINE
PRIMARY
WINDING
O

COMPENSATING
WINDING

Fig 5 Ferroresonant transformer. Compensating
winding offsets secondary voltage fluctuations.
Neutralizing winding helps cancel harmonic distor-
tion. Shorting output draws 150% of rated current
without damage to device

Although it is regulated by a tuned circuit, frequency
effects in the ferroresonant transformer are seldom
significant because utilities typically regulate frequency
to within 0.05%, and even as much as a 1% change will
cause only about a 1.5% change at the transformer out-
put. It shares its most serious shortcoming with most
other types of voltage regulator: a complete inability to
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attenuate common-mode noise. Based on the preceding
discussion, it might seem feasible to combine some form
of voltage regulator with an isolation transformer to
provide more complete protection. In fact, in some in-
stances when a voltage regulator is already in use, an
isolation transformer can be added at relatively low
cost. However, overall line and load characteristics of
two combined devices may differ considerably from
those claimed for each unit. Therefore, it is important
to evaluate specifications carefully before investing in a
hybrid solution.

Line Conditioners

Combining characteristics of isolation transformers and
voltage regulators, line conditioners regulate the ac line
and provide noise rejection. The combination of voltage
regulator and isolation transformer costs less and oc-
cupies less cabinet space. Line conditioners come in two
basic configurations: one has a linear amplifier with a
complex feedback network to cancel the effects of
voltage fluctuations and normal-mode noise and elec-
trostatic shielding in the transformer to attenuate
common-mode noise; and the other uses a ferroresonant
transformer with added electrostatic shielding. The
linear amplifier conditioner compares the ac output
from an amplifier to a reference derived from a 60-Hz
sine wave generator, which is synchronized to the ac
line. Any difference between line and reference voltage
is applied as a correction voltage to cancel ac fluctua-
tions and normal-mode noise. Primary shielding gives
80 to 100 dB of common-mode noise attenuation and
regulation of typically 0.1%, but limited to an input
variation band of about +5 V. Beyond this range the
unit passes unconditioned ac power directly to the load.
Although it can provide exceptionally clean and stable
power when used correctly, its limited range makes the
linear amplifier conditioner a poor choice for computers
driven by utility power lines.

The ferroresonant line conditioner is a more practical
device for protecting computers from ac line fluctua-
tions and noise (Fig 6). Like the ferroresonant trans-
former, it is a passive device with only a few com-
ponents, making it extremely reliable. Its regulating
characteristics are similar to those of the ferroresonant
transformer, providing good line and load regulation
over a wide range. Containing no switching devices to
generate noise, it typically provides 60 dB of normal-
mode noise rejection. In addition, it provides excellent
common-mode rejection because it includes electrostatic
shielding similar to the shielding in a super-isolation
transformer.

A ferroresonant line conditioner selected for com-
puter protection should have: +3% voltage regulation,
or better; less than 5% total harmonic distortion over
50% to 100% of rated load range at a 0.75 power fac-
tor; and, CMRR of 120 dB or more between 100 kHz and
1 MHz, with interwinding capacitance of less than 0.005
pF. As these characteristics indicate, a ferroresonant
line conditioner is suitable for regulating the ac line and
suppressing noise that can cause computation errors;
unprogrammed branches, jumps, or halts; reduced
throughput; and unreadable data records. Furthermore,
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Fig 6 Ferroresonant line conditioner.
Box shields S; and S minimize
common-mode noise coupling from
primary to secondary. Combined with
shielded primary, this gives ferroreso-
nant voltage regulator many line condi-
tioner characteristics

it costs far less and requires less space than a UPS, and
needs no scheduled maintenance. In many installations,
a ferroresonant line conditioner can protect a computer
from virtually any power line condition except a
blackout.

Summary

A UPS provides the ultimate in protection for a com-
puter, but its high initial cost, large size, and stringent
maintenance requirements can make it an unaffordable
luxury for many of the small computers in use today.
Furthermore, in most cases, the blackout protection
provided by a UPS is not mandatory. Where transients
or noise are disturbing a computer, a super-isolation
transformer offers an inexpensive solution that requires
no maintenance and negligible floor space. Where line
fluctuations exceed the regulating range of the computer
power supply, a voltage regulator can be added. The
relatively low cost and small size of a voltage regulator
make it an attractive alternative to a UPS. Finally, where
the line voltage is unstable and noise is present, a line
conditioner can correct both conditions, again at a
much lower cost. For computer designers, each of these
devices offers the opportunity to solve some of the
problems over which they have had no control at a price
that customers will find far more attractive.
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system simulation
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parallel operation of many computing elements ac-
counts for the high speed of analog computer simula-
tion. By itself, a 1-kHz analog multiplier is much slower
than digital multiplication in a typical minicomputer.
However, a large simulation can require hundreds of
multiplications, which digital computers must perform
in sequence. Attaining analog computer speed requires
either parallel operation of multiple digital processors,
extra fast digital computers, or possibly both. The
choice is not clear cut. Since a general purpose simulator
made from multiple, standard minicomputers was first
proposed, the price/performance ratio of suitable small
processors has improved by almost two orders of
magnitude. However, the price/performance ratio of
larger, faster computers has also improved, and these
machines often have better software, fast auxiliary pro-
cessors, or array processors. Although simulation is
relatively well suited to parallel computation, waiting
for intermediate results and delays during communica-
tion decreases throughput per processor as the number
of processors grows. Therefore, it seems inadvisable to
consider use of, say, several thousand inexpensive
microprocessors for general purpose simulation. Never-
theless, the price/performance ratio of high volume
microprocessors seems to improve faster than that of
larger computers.

Price and Performance Comparisons

For technical, security, and personal reasons, most con-
tinuous system simulation users prefer a dedicated,
medium size computer over large mainframe timeshar-
ing. The Table, ‘‘Computing Speed and System Cost for
a Typical 3-Dimensional Flight Simulation,’” compares
cost and performance estimates for various dedicated
simulation computer system architectures. In order to
investigate possible gains in efficiency from the use of
assembly language and microprogramming, it compares
systems based on FORTRAN (generated from the system
differential equations by the DARE P simulation
language translator), MICRODARE™ (a direct execution
language using fixed point computation), and the DARE
block diagram language. None of this software requires
knowledge of assembly language, although the fixed
point systems do require scaling. Two micropro-
grammed MICRODARE systems are also included in the
table.

The Table shows that programming convenience out-
weighs system cost, if much programming and repro-
gramming must be done, and suggests eliminating the
fixed point systems from consideration under these cir-
cumstances (parts B and C). Unfortunately, FORTRAN
data were not available for the PDP-11/23; however, in
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Computing Speed and System Cost for a Typical
3-Dimensional Flight Simulation*

Estimated
Relative Cost Relative
Speed* (x $1000) Speed/Cost
A. DARE P (FORTRAN based CSSL)
PDP-11/083, FIS (threaded FORTRAN) 1 11 1
PDP-11/40, FIS (threaded FORTRAN) 3 35 0.9
PDP-11/60, FPU (optimized FORTRAN) 97 60 18
VAX 11/780, FPA (optimized
FORTRAN) 274 150 21
SEL 32, FPU (optimized FORTRAN) 174 60 32
PDP-11/34 with APS/120 array pro-
cessor (FORTRAN subset) 800 180 50
VAX 11/750 164 (est) 90 20
B. MICRODARE [direct executing language (fixed point)]
PDP-11/03 15 11 15
PDP-11/03, microprogrammed (WCS) 29 (est) 14 22
PDP-11/23 36 (est) 14 29
PDP-11/40 58 (est) el 18
PDP-11/60 130 (est) 55 26
PDP-11/60, microprogrammed (WCS) 270 (est) 60 50
C. DARE block diagram language (fixed-point, est)
PDP-11/03 28 1 i 28
PDP-11/23 69 14 &b
PDP-11/40 112 35 85
PDP-11/60 250 55 50
PDP-11/60, microprogrammed (WCS) 400 60 73
D. 10-Processor systems (est, for 80% efficiency)
PDP-11/03, threaded FORTRAN 8 31 3
PDP-11/03, MICRODARE 104 31 37
PDP-11/03, DARE block diagram
language 200 31 7
PDP-11/23, MICRODARE 250 41 67
PDP-11/23, DARE block diagram
language 490 41 131
E. 4-Processor systems (est, for 90% efficiency)
PDP-11/03, threaded FORTRAN 2 16 205
PDP-11/70 (PDP-11/74), FORTRAN ; 349 200 (?) Lk G
VAX, FORTRAN 986 360 (?) 30 (7}
VAX, 11/750, FORTRAN 592 230 (?) 28 (?)
F. Projection for post-1985 hardware
Micro-32, FORTRAN 80 20 44
MICRODARE 100 18 61
DARE block diagram language 200 18 122
10 Micro-32, common cache,
80% efficiency, FORTRAN 640 100 70
MICRODARE 750 92 90
DARE block diagram language 1400 92 167

*FORTRAN speeds are based on unpublished preliminary benchmark data by R. Hidinger, Naval Ocean Systems Center.

Estimated system costs include 2M- to 40M-byte disc system, console, and

systems have floppy discs.

any case, multiple microcomputers cannot yet compete
against 32-bit minicomputers that offer much better
floating point hardware, cache memory, greater word
length, and generally superior compilers. Multipro-
cessors made up of four superminis communicating
through a common, high speed cache can further
upgrade system performance and also improve time-
shared system availability (part E). These systems may
be preferable to small mainframes in situations where a
single 32-bit minicomputer is not adequate. Finally,
systems combining a host minicomputer with a
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printer, depending on computer size; 11/03 and 11/23

FORTRAN based array processor remain less convenient
to program than 32-bit minicomputers. Nevertheless,
the dramatic floating point computing speed of an array
processor makes enhanced systems of this type worthy
of consideration.

When some amount of programming convenience can
be sacrificed to reduce cost, substitution of a fixed
point, block diagram, simulation language dramatically
upgrades the computing speeds of the low cost micro-
processors (parts B and C). For example, a PDP-11/03
based simulation runs 25 times faster in the DARE
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language than in FORTRAN. MICRODARE, about half as
fast, compensates by offering direct execution; no com-
piler or linker is called, and repeated or iterative simula-
tion runs are programmed very conveniently in inter-
pretive BASIC. On microprogrammable computers, such
as the PDP-11/03 or -11/60, MICRODARE is actually faster
than assembly language.

Fixed point languages also yield fast and relatively in-
expensive multiprocessor systems (part C). The avail-
ability of new, faster, 16-bit microprocessors, which do
not appear in the Table, makes these systems even more
attractive. Their main disadvantage is the need for scal-
ing. Apart from this, block diagram languages are high
level languages that in no sense require knowledge of
assembly language.

Hardware Trends Could Change
The Outlook

Although even PDP-11/23 class multiprocessors cannot
compete with the 32-bit superminis under FORTRAN

based simulation, future high end microprocessors will
not only combine a 32-bit word length with efficient
floating point hardware, but might also be fast enough
to need common cache memories in multiprocessor con-
figurations. Therefore, a post-1985 version of parts A to
E of the Table might have entries similar to those of part
F. These estimates are not farfetched; both floating
point chips and microprocessors with 32-bit registers are
on the market. These and other developments make
microprocessor based simulation—including multipro-
cessing of FORTRAN based, floating point, equation
languages—much more attractive because it is unlikely
that supermini cost and speed will improve by more
than a factor of two in the same short period.

Increasing Potential
For Parallel Execution

When a simulated system is described by differential
state equations of the form shown in Fig 1(a), subsets of
these equations can be assigned to different processors.

LOCAL STATE VARIABLES

DERIVATIVE :

COMPUTATION NTECRATION $

"l STATE VARIABLES FROM AND TO
OTHER PROCESSORS
PVC

(3)

PRV

(a) Subsets of state equations are assigned
to different processors. Each processor
alternates derivative computation and
integration steps. Updated state variables
are sent to other processors after each

PAP

PVP

step
PLV
di:w i Ry W Y5 Wg = Yo T} i=1, 2.0
T 1 X X Y1 Y2
WITH i)
Y, = ¥, X0 o X 1) = 1 2 sam
PAO
LOCAL STATE VARIABLES
DERIVATIVE :
% | computamion | fi | INTEGRATION % PSC
v‘.
DEFINED VARIABLES PVC
STATE STATE
VARIABLES VARIABLES

(b)

(b) If defined variables also must be sent to

i FUNCT 1 XCRV = 2/CRV
T I
. FUNCT 1 HICLV = 1/2 CLV

other processors, transfers cannot wait until
end of integration step. However, for systems
with very regular equations, only defined
variables need be transferred during integration
step

Fig 1

(c) Block diagram of actual simulation breaks derivative computation into
two phases. Variables FTV, FPV, etc, are transferred between phases.
Then, variables PRV, PAP, etc, are transferred at end of second phase.
Duplicate variable computation could avoid transfers here, but would be
very inefficient

Parallel solution of system state equations
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Each processor then alternates parallel computation of
derivatives and parallel integration rule steps, updating
the corresponding state variables and exchanging up-
dated state variables with other processors. The in-
dependent variable, T, can be treated as an extra state
variable. No derivative computation can end before all
the state variables it needs are updated (although it
could conceivably begin earlier). Therefore, although
parallel computation is possible, there can be no exten-
sive pipelining.

In order to reduce idle time, efficient multiprocessor
programs must partition the set of state equations so
that computing times per integration step differ as little
as possible among processors. In addition, they must
partition the equations so that processors need to ex-
change as little data as possible. These requirements
may or may not conflict. To simplify data driven
scheduling of computations that await transfer of up-
dated state variables, all processors can postpone their
state variable transfers until one integration rule step is
complete. This scheme simplifies both hardware and
software, but at some cost in speed.

It is often more efficient to represent a simulated
system in the form shown in Fig 1(b), where the defined
variables, YJ., are convenient or useful intermediate
results in derivative computations. If both the defined
and the state variables must be transferred between pro-
cessors, these transfers cannot be postponed until the
end of an integration step. For system equations with
suitably regular structure, it may be possible to transfer
only the defined variables at some point during the in-
tegration step. Alternately, the integration step can be
divided into two stages, with state and defined variables
transferred, respectively, at the end of each stage
[Fig 1(c)]. In other cases, though often inefficient,
variable transfer can be avoided by duplicating variable
computation in different processors.

Multiple passes of predictor/corrector and Runge-
Kutta integration rules can be overlapped to run in
parallel. When the computation load is partitioned in
this way, equal processor loading is ensured. However,
all of the state variables, along with their state
derivatives, must be transferred—thus incurring ap-
preciable communication overhead. This use of special
integration methods may also restrict the range of prac-
tical applications.

More sophisticated partitioning schemes apportion
the differential equations by frequency content and/or
linearity, using different integration rules for each
distinct segment. In particular, linear differential equa-
tions can be separated from nonlinear equations (eg,
nominal trajectory equations and perturbed equations),
or fast portions of the problem can be separated from
slow portions. In this last instance, higher order integra-
tion rules or smaller integration steps can be applied to
the fast equations or, if these equations are linear and
time invariant, the efficient state transition matrix
method of integration can be applied. The successful
application of partitioned integration techniques to a
variety of simulation problems on a single processor
nearly doubled computation speed in favorable cases.
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Four Alternative Architectures

Four types of multiprocessor systems can be used for
simulation. In the first of these, the common memory
multiprocessor systems, a local memory associated with
each of N execution processors accounts for 80% to
90% of processor memory accesses. The shared data
areas needed for simulation reside either in a common
memory or in local memories made accessible to other
processsors through an interprocessor communication
system. The two simplest systems of each type use either
a single, priority arbitrated bus to the common memory
or a single bus transferring data between local
memories. Systems of both types can be built from
readily available hardware. Although the single bus
presents a bottleneck, use of a common cache memory
partially relieves this problem. (See Fig 2.)

2-WIRE -— COMMON
LINKS TO CONTROL /SOFTWARE
PROCESSORS | ¢ PROCESSOR,
MEMORY,
AND PERIPHERALS
LOCAL
MEMORY
i l
R LOCAL BUS COMMON
MEMORY
OR
LOCAL COMMUNICATION
MORY SYSTEM
MEMER (FOR EXCHANGING
SHARE OF DATA)
PROCESSOR LOCAL BUS /\J
(a)
CONTROL /SOFTWARE
PROCESSOR, MEMORY,
AND PERIPHERALS
. DUAL-PORT
PROCESSOR ——— “wemory 1
COMMON
BUS
DUAL-PORT
PROCESSOR MEMORY

(b)

Fig 2 Parallel system architectures. Common
memory architecture (a) combines local
memories with either shared memory or com-
munication facility. Under dual-port memory ar-
chitecture (b), memory links processor to com-
mon bus. 2- or 3-dimensional processor arrays
and data driven configurations are other
alternatives
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Two much more sophisticated systems, both devel-
oped at Carnegie-Mellon University, simulate a large
common memory with software arbitrated connections
between different processors and memories. C.mmp has
a full crossbar switch connecting N processors and N
memories, with on the order of 14,000 switch points for
16 PDP-11s. Cm* clusters four to ten processors on local
common buses and uses additional buses to interconnect
the clusters. In Cm*, an advanced, microprogrammed,
communications processor computes effective memory
addresses and schedules communications for each
cluster. C.mmp was mainly a research vehicle; Cm*, in
contrast, could be a very practical, general purpose
system if its LSI-11 execution processors were replaced
with faster hardware, and if its fast but complicated
communications processors could be produced at less
cost. A single Cm* cluster would serve nicely for many
simulation problems.

In the second type of multiprocessor system, designed
specifically for simulation, N dual-port memories con-
nect N execution processors to a common bus controlled
by a control/software processor. This processor trans-
lates and downloads simulation programs and transfers
shared data between the dual-port memories after each
integration step. Direct memory access (DMA) hardware
on the common bus could serve as a low cost substitute
for dual-port memory. Computation phases and data
transfers are scheduled by interrupts or, more
economically, through memory flag locations. These
fast program changes through use of dual-port
memories are especially attractive for direct execution
systems.

Once again, the common bus becomes a bottleneck,
particularly if more than about four processors are
used. However, clever partitioning to minimize shared
data transfers achieves idle periods proportional to N
for N processors. The scheme of Fig 2(b) can be im-
proved substantially by broadcasting a DMA transfer of
each processor’s shared data region into all other pro-
cessor memories after each computing step. This
economy is most significant in systems that use a large
number of processors.

Many simulation problems, and especially network
and field models, can be set up so that each processor in
a multiprocessor system needs to communicate with
only a few neighboring processors. This tantalizing
possiblity has led to several proposals for large, 2- or
3-dimensional processor arrays organized along square,
cubic, or tetrahedral lattices. In this third type of
multiprocessor system, processors are joined by local
multiport memories or through local communication
processors and various buses. Unfortunately, although
execution processors are relatively inexpensive, fast in-
terconnection hardware is not. Programming is com-
plicated as well; consequently, no viable system of this
third type yet exists.

The fourth type of multiprocessor architecture, the
data driven multiprocessor system, distributes computer
operations to various execution processors as soon as
the necessary data for each operation becomes
available. True data driven systems and their special im-
plementation languages are not yet ready for simulation
applications. Fig 3, however, shows a simple, data
driven, multiprocessor setup in which each processor is

ADC x  [oer | SA

PROCESSOR 1

#l S, (SINE) (LOOPS ON ADC INTERRUPT)
R —{TRecy [+ !
S +
g ot —"—of sum Fef mur DIF Q
c
R, RECV #2 PROCESSOR 3

(CYCLES THROUGH DIAGRAMMED OPERATIONS)

PROCESSOR 2
(LOOPS ON CONVERSION COMPLETE)

#1, #2 INPUTS SELECT INTERFACE REGISTERS

Ry Ry Sy, Sy INPUTS ARE SWITCH VARIABLES THAT
SELECT SEND/RECV MODES

# CO (COSINE)
(@
PROCESSOR 1 PROCESSOR 2

ADC #1, X MULT Y = A+B ADC #3, Z

FUNCT SX = S} (X) RECV #2, C, R, FUNCT CZ = CO(2)

SEND #1, SX, S, SUMYC =Y +C SEND #2, CZ, S,
MULT P = YC +YC
RECV #1, S, R,
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(b)

Fig 3 Simple data driven architec-
ture. Block diagram (a) and
MICRODARE tasks (b) reflect three
programs running ON Pprocessors
that are loosely coupled through
parallel interface registers and
SEND/RECYV routines
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preprogrammed to execute part of a MICRODARE pro-
gram as soon as wait loop (or interrupt driven) interface
routines sense that the necessary data can be transferred
between processors. The actual system diagrammed in
Fig 3 serves a laboratory automation function and
allows both pipelining and parallel operation. This
scheme is also applicable to simulation, although it
would seem to be more suitable for dedicated, special
purpose simulators than for general purpose work.

Multiprocessor Software
Considerations

In a typical simulation system, the run, integrate, and
input/output (1/0) routines are system library com-
ponents, and the logic control and derivative procedures
are translated from the high level language simulation
program. Fig 4 shows how a single processor simulation
algorithm alternates derivative computations and in-

tegration rule passes. Using this approach, partitioned
simulation systems are implemented by calling two or
more integration routines which, in turn, call
corresponding multiple derivative procedures. The high
level language program defines system partitions, which
are translated into several separate derivative pro-
cedures. In a single processor system, various integra-
tion and derivative routines are called one after another.

For the multiprocessor system of Fig 3, pairs of in-
tegration and derivative routines must be loaded into
separate processors. They are invoked in parallel, using
a ‘DO in parallel”’ call, by a RUN routine that executes
in the control processor and starts each execution pro-
cessor with either an interrupt or a shared memory flag.
Multiprocessor language translators must also duplicate
shared data areas (for shared state variables and defined
variables) in each processor, and the RUN routine must
schedule data exchanges between integration rule steps.
In a typical RUN routine, language translation, control
logic, and 1/0 execute on the control processor, which
has direct access to all peripherals and displays.
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(SIMULATION
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Fig 4 Single processor simulation algorithm. Logic control routine resets integrators and calls iterative
simulation routines. RUN routine initializes time and display, then repeatedly calls integration and output
routines as simulation progresses. Integration routine calls derivative procedure to compute state
derivative at each stage. Output data are computed at end of communication interval, which typically ex-
ceeds integration step. Note that derivative computations alternate with integration rule passes

100

COMPUTER DESIGN ¢ MAY

1981




Summing Up Trends in Future Systems

Fast simulation of large dynamic systems is crucial for
engineering design and partial system testing in many
important applications. The Table’s computer perfor-
mance survey suggests that, for FORTRAN based,
floating point, equation language simulation programs,
32-bit superminis are faster and more cost effective than
any multiprocessor system built from currently
available 16-bit microprocessors. For higher perfor-
mance in FORTRAN based simulations (ie, faster and/or
larger simulations), quadruple superminis and minicom-
puters teamed with array processors are currently
available at the expense of some software development.
However, where fixed point, block diagram, simulation
languages can be tolerated, systems with multiple 16-bit
microprocessors can be more than twice as fast as large,
single processor superminis and substantially less expen-
sive. These systems permit fast realtime digital simula-
tion that might otherwise be impossible, as well as cost-
effective simulation in training applications.

As fast 32-bit microprocessors with efficient micro-
programmed or accessory floating point arithmetic
become available, multiple microprocessor systems with
up to 16 execution processors will become more cost ef-
fective than single processor superminis. In fact, it is
likely that by 1985 some superminis will consist of
multiple microprocessor systems. By comparison, fixed
point simulation languages will offer only a marginal
speed advantage. Because the hardware is now under
development, it might be advantageous to begin plan-
ning multiprocessor simulation systems today, with
special emphasis on suitable software and numerical
algorithms for parallel computation.

Ideally, a cost effective simulation system should be
built from standard, readily available microprocessor
components, with essentially no hardware developed
especially for simulation. Therefore, multiport
memories must either be built by combining standard
memory cards with commercially available bus arbitra-
tion chips, or be abandoned in favor of commercially
available DMA controller circuits.

As to software, an ideal development program would
be largely machine independent and would ensure effi-
cient use of the new, 32-bit, floating point micro-
processors as they become available. Much earlier,
equivalent fixed point software could yield a substantial
bonus of fast and inexpensive dedicated simulators and
training simulators through the use of existing 16-bit
chips.

Interactive simulation will benefit from research on
direct execution language systems that return most pro-
gramming errors as they occur and execute immediately
on command without explicit translator, compiler, or
linker calls. Direct execution system architectures can be
much simpler for relatively restricted application
languages (such as simulation languages) than, say, for
full feature ALGOL. Primitive direct execution languages
have proven enormously successful with early users pre-
cisely because of the direct execution feature.
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A DESIGNER’S REVIEW OF DATA

COMMUNICATIONS

Efficient communication systems depend on knowledge of design
concepts and principles for encoding and transmitting digital data

Alex Goldberger

Signetics Corporation

811 E Arques Ave, Sunnyvale, CA 94086

n ecent developments in information systems and
computer and microcomputer hardware have high-
lighted the need for efficient data communications. In-
dustrialists, educators, financial institutions, and gov-
ernment organizations are finding computer services
essential to their operation, and the data communica-
tions link is an integral part of these services.

Data communication refers to the electronic transmis-
sion of encoded information or data from one point to
another. As used here, the term encompasses all the
physical elements, systems, devices, and procedures that
are required for the transmission and reception of data
between two or more points. Elements of a data com-
munication system are communication channels, trans-
mission modes, line conditioning, modems, serial com-
munication interfaces, data link configurations, infor-
mation codes, and protocols.

The data communication process generally requires at
least five elements: a transmitter or source of informa-
tion, a message, a binary serial interface, a communica-
tion channel or link, and a receiver of transmitted infor-
mation (Fig 1). A data communications interface is
often needed to make the binary serial data compatible
with the communication channel.

Communication Channels and Facilities

A communications link or channel is a path for elec-
trical transmission between two or more stations or ter-

minals. It may be a single wire, a group of wires, a co-
axial cable, or a special part of the radio frequency spec-
trum. The purpose of a channel is to carry information
from one location to another. All channels have limita-
tions on their information handling abilities, depending
upon their electrical and physical characteristics.
There are three basic types of channels: simplex, half-
duplex, and full-duplex. As an example of each, con-
sider transmission between points A and B in Fig 1.

R e smmerme————  EeemomamsmeE "I

| DATA |

| COMMUNICATION | | COMMUNICATION |

| INTERFACE | | INTERFACE |

1 S Sl B S |
BINARY J il _L‘ BINARY
SERIAL  |— < SERL
INTERFACE = g INTERFACE

fMESSAGE A O——WX—‘O B MESSAGE &

T O e O L RECEIVER
COMPUTER HALF-DUPLEX COMPUTER
OR OR
TERMINAL A O:O B TERMINAL
I FULLDUPLEX ;

I
L — — — — FEEDBACK —ACKNOWLEDGE MESSAGE — ———-!

Fig 1 Elements of data communications process.
Five major elements are source, message, interface
channel, and receiver. Channel can be any of three
basic types
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Transmission from A to B only (and not from B to A)
requires a simplex channel. Simplex channels are used in
loop mode configurations such as supermarket
checkout terminals. Transmission from A to B and then
from B to A, but not simultaneously, requires a half-
duplex channel. If a 2-wire circuit is used, the line must
be turned around to reverse the direction of transmis-
sion. A 4-wire circuit eliminates line turnaround.
Transmission from A to B and from B to A simul-
taneously describes a full-duplex channel. Although
four wires are most often used, a 2-wire circuit can sup-
port full-duplex communications if the frequency spec-
trum is subdivided into receive and transmit channels.

In addition to the direction of transmission, a channel
is characterized by its bandwidth. In general, the greater
the bandwidth of the assigned channel, the higher the
possible transmission speed. This speed is usually
measured in terms of the number of line signal elements
per second, the baud rate. If a signal element represents
one of two binary states, the baud rate is equal to the bit
rate. When more than two states are represented, as in
multilevel modulation, the bit rate exceeds the baud
rate. The range of channels includes private wire, wide-
band, Digital Data Service, limited distance, voice
grade, subvoice grade, and telegraph (Table L),

Digital vs Analog Transmission

Digital transmission can be applied to digital data or
analog voice signals. In either case, information is sent
over the communications channel as a stream of pulses.
Pulses transmitted over a communication line are
distorted by line capacitance, inductance, and leakage.
The longer the line or the faster the pulse rate, the more
difficult it is to interpret the received signal. This signal
degradation is the reason for the closely spaced
regenerative repeaters used in digital data transmission
facilities. When noise and distortion threaten to destroy
the integrity of the pulse stream, the pulses are detected
and regenerated. If the regeneration process is repeated
properly, the received signal will be an exact replica of
the transmitted signal. It is possible to transmit pulses
over short distances using privately owned cable or com-
mon carrier wire pairs. This is baseband transmission
and usually requires line drivers and receivers on each
end of the line. Longer distance communication must
use the digital transmission facilities of the common
carriers.

In analog transmission, a continuous range of signal
amplitudes or frequencies is sent over the communica-
tions line. Linear amplifiers maintain signal quality.
The voice telephone network supplied by the common
carriers uses analog transmission facilities to service
‘most data communications users. To interface the
analog voice channels to digital terminals and com-
puters, a modulator-demodulator (modem) is used. In a
modem, digital information modulates a carrier signal,
which passes through the telephone network just as does
a voice signal. At the receiving end, the signal is
demodulated back into digital form.
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Voice Grade Lines

Voice grade telephone lines are available through the
public switched network (Direct Distance Dialed or
DDD); as private leased lines without conditioning; and
as private, conditioned, leased lines. Although the
bandwidth is the same for all three, the effective data
rates vary because of different specifications for sig-
nal noise, amplitude attenuation, and envelope delay
distortion.

Dial-up lines are the 2-wire pairs supplied by the com-
mon carriers on the public switched telephone network.
Most often these lines are used for half-duplex opera-
tion, although frequency band splitting modems can
facilitate full-duplex at 1200 bits/s. A major advantage
of dial-up lines is that any point on a worldwide
telephone network can be reached. Furthermore, com-
munication costs are limited to the time the lines are ac-
tually in use.

Four major problems are associated with the switched
telephone network. First, the lines may be noisy. The
human brain can interpret what is being said despite the
interference that plagues many calls, but computers and
terminals can easily lose or misinterpret data because of
noise. Second, delay distortion is caused by the various
frequency components of a signal being transmitted at a
nonuniform speed through the transmission medium.
This may result in received data that are erroneous.
Third, the switched network requires relatively long
connect, disconnect, and turnaround times, which limit
the system data throughput. Fourth, the reliability of
telephone switching equipment is relatively low.

Although more costly than dial-up lines, private
leased lines largely circumvent the problems that afflict
the switched network. Their basic advantages are ready
availability and freedom from busy signals, fixed
monthly charges, and conditioning for better data
quality, as well as higher transmission rates and
throughput. Leased lines are generally 4-wire circuits
usable for half- or full-duplex operation. Simultaneous
transmission and reception is possible, and line turn-
around is eliminated. The basic disadvantages of leased
lines are higher cost and the line’s connection to only
one location. However, if telecommunication demands
entail high volume, high quality, high speed traffic
between two points, a leased line is the best choice.

Digital Data Services

The Bell System has developed a digital transmission
network that provides higher data rates with fewer
errors at a lower cost than conventional analog
transmission facilities. Known as Dataphone Digital
Service (DDS), the network is available in 32 U.S. cities
and recently has been granted Federal Communications
Commission (FCC) approval for 64 other cities. Two
point, full-duplex, private line service is provided at syn-
chronous data rates of up to 1.544M bits/s.

In June 1977, the FccC approved construction of
American Telephone & Telegraph (AT&T)’s Dataphone
Switched Digital Service (DSDS) for 27 cities at data rates
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Channel Type

Fiber optics

Private wire
or cable

Wideband analog

Dataphone Digital
Service

Switched telephone
network (DDD)

Leased voice grade
lines (with or with-
out conditioning)

Subvoice grade

Telegraph

TABLE 1

Communication Channel Characteristics

Channel Interface

Fiber optic connector

Line drivers and receivers
Modem eliminators
Limited distance modems

Wideband Bell 300-series
modems, CCITT V-series
wideband modems

Data Service Unit
Digital Station Terminal

2-wire modems

Acoustic couplers

2/4 wire modems

Narrowband modems

dc signaling

Data Rates (bits/s)

Up to 10M

1M to 2M

19.2k to 230.4k

2.4k, 4.8k, 9.6k,
56k, 1.544M

0 to 2k (async), 2k to

4.8k (sync)
300, 450, 600, 1.2k
(async)

0 to 2.4k (async)
2k to 9.6k (sync)
150 to 200

45 to 75

Applications

Computer-computer,
Computer-high speed
peripheral

In-plant data
communications

Telephone channel
multiplexing

Private terminal-computer
geographically dispersed
links

Terminals, data collection
stations, other interactive
communications

Remote batch, private
communications networks

Teletypes, A-D converters,
telemetry

TWX, TELEX

of 56k bits/s. Operations will not begin until AT&T files
tariffs for DSDS and proposes an accounting system.
Both of these measures must then be approved by the
FCC. AT&T has also proposed that DDS and DSDS be in-
cluded in its heralded Advanced Communications Ser-
vice message switching network.

Specialized common carriers offer a variety of ser-
vices in addition to those of the Bell System. These in-
clude shared private line services such as EXECUNET by
MCI Communications and SPRINT by Southern Pacific;
satellite services by the Radio Corporation of America,
Western Union, and others; packet-switching carriers
including Telenet by General Telephone and Electronics
and Tymnet by Tymshare; and facsimile and electronic
mail services such as Graphnet, TWX, TELENET, and
SPEEDFAX.

Modems

Modems are devices that convert digital data from a
computer or terminal to a modulated carrier waveform
required by the communication channel. One modem is
needed at each end of the channel, as shown in Fig 2.
Modems are also known as data sets and are designed
for specific kinds of service and for specific bandwidths
or data rates. Those discussed here accept a binary serial
input from the transmitter and provide a binary serial
output to the receiver. Parallel input modems (used
mostly for paper tape transmission) and analog input

machines (used primarily for facsimile transmission) are
not considered. The three types that are considered are
short haul, wideband, and voice grade (Table 2).

Short haul modems operate over relatively short
distances—generally less than 10 mi (16 km)—on solid
conductor, non-band limited, non-loaded lines. In some
cases, they are not true modems but are line drivers and
line receivers that transmit and receive digital data.
Although the communication line must be carefully
chosen, the cost can often be one-tenth that of a voice
grade modem rated at the speed. Other advantages are
higher speed and reliability and easier maintenance.

Wideband modems operate over telephone transmis-
sion facilities at speeds of 19.2k bits/s to 230.4k bits/s.
This class of data set is supplied almost exclusively by
the common carrier and requires the bandwidth of 6 to
60 dedicated voice grade channels. Examples are the
Bell 303B, -C, and -D for 19.2k-, 50k- and 230.4k-bit/s
full-duplex operation.

Voice grade telephone lines with a bandwidth of
2700 Hz (300 to 3000 Hz) are by far the most common
medium used for data communications. A voice grade
modem, designed for use on these lines, should be
selected on the basis of the type of service (dial-up or
leased), the required data rate, and an acceptable level
of error performance. The two broad categories of voice
grade modems are asynchronous units and synchronous
units. Asynchronous units operate at a maximum data
rate of 1800 bits/s over dial-up facilities and 2000 bits/s
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on conditioned leased lines. Acoustic couplers are asyn-
chronous modems designed for dial-up use that are
generally limited to speeds of 600 bits/s or less. Syn-
chronous units operate at a maximum data rate of 4800
bits/s over dial-up and 9600 bits/s on conditioned
leased lines.

Asynchronous and Synchronous Transmission

Asynchronous data are typically produced by low speed
terminals with rates of less than 1200 bits/s. In asyn-
chronous systems [Fig 3(a)], the transmission line is in a
mark (binary 1) condition in its idle state. As each
character is transmitted, it is preceded by a start bit, or
transition from mark to space (binary 0), which in-
dicates to the receiving terminal that a character is being
transmitted. The receiving device detects the start bit
and the data bits that make up the character. At the end
of the character transmission, the line is returned to a
mark condition by one or more stop bits, and is ready
for the beginning of the next character. (An asyn-
chronous character varies in length depending on the in-
formation code employed.) This process is repeated
character by character until the entire message has been
sent. The start and stop bits permit the receiving ter-
minal to synchronize itself to the transmitter on a
character by character basis.

Synchronous transmission [Fig (3b)] uses an internal
clocking source within the modem to synchronize the
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transmitter and receiver. Once a synchronization
character (SYN) has been sensed by the receiving ter-
minal, data transmission proceeds character by
character without the intervening start and stop bits.
The incoming stream of data bits is interpreted on the
basis of the receive clock supplied by the modem. This
clock is usually derived from the received data through a
phase locked loop. The receiving device accepts data
from the modem until it detects a special ending
character or a character terminal count at which time it
knows that the message is over. The message block
usually consists of one or two synchronization
characters, a number of data and control characters
(typically 100 to 10,000), a terminating character, and
one or two error control characters. Between messages,
the communication line may idle in SYN characters or be
held to mark. Note that synchronous modems can be
used to transmit asynchronous data, and, conversely,
asynchronous modems can be used for synchronous
data if the receiving terminal can derive the clock from
the data.

Asynchronous transmission is advantageous when
transmission is irregular (eg, when it is initiated by a
keyboard operator’s typing speed). It is also inexpensive
because of the simple interface logic and circuitry re-
quired. Synchronous transmission, on the other hand,
makes far better use of the transmission facility by
eliminating the start and stop bits on each character.
Furthermore, synchronous data are suitable for
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TABLE 2

Modem Characteristics

Communications

Modem Type Channel

|. Voice grade (vg)

Leased line (3002)
Dial-up

a. High speed synchronous

b. Medium speed synchronous Leased line/dial-up

Medium speed asynchronous  Leased line
Medium speed asynchronous Dial-up
c. Low speed asynchronous Dial-up

2. Wideband

a. Super group (60 vg)
b. Group (12 vg)

c. Half group (6 vg)

d. Lineplexer (2 vg)

3. Short haul

a. Limited distance
[<10 mi (<16 km)]

8801
8803
2 leased lines

Private wire/cable
Nonloaded, non-
conditioned, non-
carrier line

b. Medium distance Leased line

[<50 mi (<80 km)]

4. Modem eliminators and Private wire/cable

line drivers/receivers

5700, 5800 (TELPAK)

Data Rate

(bits/s) Use

4.8k, 7.2k, 9.6k High volume machine

4.8k to machine communi-
cations. 600 to
1200 bits/s
2.4k, 3.6k Interactive or low speed
1.8k, 2k remote batch operations.
1.2k 150 to 300 bits/s
300, 600 Interactive teleprinters and
glass teletypewriters, data
acquisition and collection.
30 to 60 bits/s
230.4k Large volume
40.8k, 50k, 56k telephone line multiplexing,
19.2k dedicated computer
19.2k to computer links
2k to 1M Data communications
2k to 19.2k in plant (private wire)
or off premises where
distance is < 10 mi
(<16 km) [(leased line)]
2k to 9.6k Intermediate distance
[10 to 50 mi (16
to 80 km)]
2k to 1.544M On-premises data

communications. Typical
distances are 500 ft
(152 m) to 2 mi (3.2 km)

IDLE STATE OPTIONAL PARITY BIT

\ START BIT ‘ STOP BITS
l ( DATA BITS l (
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SPACE

le—— FRAME————}=———FRAME — ]

@)

o DATA BITS SYNC CHARACTER | DATABITS
SPACE CECER A R R R EE T

a—— FRAME ——s—=—— FRAME ——s-{=—— FRAME —]

(b)

Fig 3 Asynchronous and synchronous transmission.
Choice of proper timing mode depends directly on ap-
plication. Asynchronous transmission (a) is used mostly
with man-machine interfaces; synchronous transmis-
sion (b) offers high speed necessary for machine-
machine communication

multilevel modulation, which combines two or four bits
in one signal element (baud). This can facilitate data
rates of 4.8k- or 9.6k bits/s over a bandwidth of
2.4 kHz. Synchronous modems offer higher trans-
mission speeds, but are more expensive because they
require precisely synchronized clock and data.

Modulation Techniques

Whether to use the dial-up network or leased lines
depends on how the modem modulates data prior to
sending them over the phone line. Certain modulation
techniques permit higher transmission rates than others,
and all modulation techniques directly affect the maxi-
mum data rate and the error performance. The three
basic modulation techniques are frequency shift keying
(FSK), amplitude modulation (AM), and phase modula-
tion (PM) (Fig 4).

The most popular form of frequency modulation is
FSK, in which the carrier frequency (operating at, say,
1700 Hz) is modulated +500 Hz to present binary 1 or
binary 0. Thus, a frequency of 1200 Hz represents a
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Fig 4 Modulation techniques. In frequency shift
keying (a), digital signal (left) received by modem
is shifted in frequency to represent binary 1 and
binary 0. Because of the time needed to shift
from one frequency to another, two is generally
the maximum number used. In amplitude modula-
tion (b), digital signals are amplitude modulated
by modems using this technique. Here, one car-
rier signal amplitude (A,) represents binary 1, and
another (A;), binary 0. In phase modulation (c),
whenever 180° phase shift is encountered,
receiving mode assigns value of binary O; at all
other times, value of binary 1 is assumed

zero, while a frequency of 2200 Hz represents a binary
1. FSK techniques are generally quite suitable for low
speed devices like teleprinters and allow operation at
speeds as high as 1800 bits/s.

AM enables a modem to transmit and receive the
analog equivalents of binary Is and 0s. This technique
involves varying the amplitude of the line’s carrier fre-
quency. Several levels of amplitude modulation are
possible, allowing twice as much data to be sent in the
same time frame. Both AM and FSK are quite suitable for
data transmission; however, FSK has a noise advantage
over AM, and AM allows more efficient use of the
available bandwidth.

PM modems are generally described in terms of the
number of phase shifts generated, and operate at speeds
of 2000 bits/s and above. In this technique, the
transmitted signal is shifted a certain number of degrees
in response to the pattern of bits coming from the ter-
minal or computer. For example, in a 2-phase PM
modem, if the analog signal generated by the transmit-
ting modem is shifted 180°, a binary 1 (or 0 if desired) is
indicated. If there is no shift, then the signal will be in-
terpreted as a series of zeros (or ones) until such a shift
is sensed. Generally, PM modems operate in four and
eight phases, permitting up to two or three times the
data to be sent over the line in the same bandwidth.
Most 4800- and 9600-bits/s modems use PM.

Conditioning and Equalization

As data in the form of analog signals are sent down the
line between modems, they suffer from the effects of
envelope delay and amplitude distortion. Signals of dif-
ferent frequencies are delayed or attenuated by varying
amounts as they are transmitted. To compensate for
these effects, two techniques are employed: line condi-
tioning and modem equalization.
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Conditioning is the process by which the telephone
company maintains the quality of a specific, privately
leased line to a certain standard of permissible delay
distortion and signal attenuation. AT&T has two types of
conditioning referred to as C and D. There are five
categories of C conditioning (C1 through C5) and two
categories of D conditioning (D1 and D2). C conditioning
atempts to equalize the drop in signal voltage and
envelope delay for all frequencies transmitted; D condi-
tioning controls the signal to noise ratio and harmonic
distortion. Both may be used on the same communica-
tion channel.

Equalization refers to modem compensation for
amplitude and envelope delay distortion of the line.
Equalization is seldom required in lower-speed modems
attached to a leased line, since minimum line condition-
ing is sufficient. However, conditioning and equaliza-
tion are required when higher speed modems (4.8k- and
9.6k bits/s) are attached. Modems used for high speed
transmission over the dial-up network must have
equalization, since it is never certain exactly which un-
conditioned telephone line will be used.

Communication Line Sharing and Modem Sharing

When several input/output devices are required at one
end of a communication link, a multiplexer or modem
sharing unit, which enables these devices to share one
communication line, can be used to reduce costs.
Multiplexers take low speed inputs from a number of
terminals and combine them into one high speed data
stream for simultaneous transmission on a single chan-
nel. At the other end of the link, a second multiplexer
(actually a demultiplexer) reconverts the high speed data
stream into a series of low speed inputs to the host com-
puter. The channel is split into time slots (time division
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multiplexing) or frequency bands (frequency division
multiplexing). Intelligent or statistical multiplexers in-
crease line utilization by allocating time slots on the
basis of a line activity algorithm.

Modem sharing units enable multiple terminals to
share one modem. They are particularly valuable in net-
works that require clusters of terminals at remote sites
because the number of modems and transmission lines
are reduced. Operation is polled half-duplex. Multiport
modems can split a high speed channel (eg, 9600 bits/s)
into various medium speed channels (eg, two 2400 bits/s
and one 4800 bits/s), thus permitting several medium
speed terminals to share a 9600-bit/s line. A miniplexer
is a device that performs channel splitting for DDS as
well as for a single 3002 leased line. A lineplexer or
biplexer splits 19.2k-bit/s data into two 9600-bit/s paths
that can be transmitted over two conditioned full-
duplex channels. This eliminates the need for a wide-
band channel to send and receive data at 19.2k bits/s. A
port sharing unit connects to a communication con-
troller or central processing unit port and transmits or
receives data from two to six terminals or modems. Less
costly than a multiplexer, it reduces the number of con-
troller ports in a polled terminal data communications
configuration and makes more efficient use of con-
nected ports.

Standards and Protection

The electrical, functional, and physical interface to data
terminal equipment provided by modems is compatible
with Electronics Industries Association (EIA) or Inter-
national Consultative Committee for Telephone and
Telegraph (CCITT) standards. Most commercial models
conform to EIA RS-232, and plug to plug compatibility
via a 25-pin connector is ensured between modems and
data terminal equipment that subscribe to this standard.
CCITT V.26 is the electrical equivalent of RS-232-C, while
v.24 is the U.S. standard’s functional pin equivalent.
CCITT V.35, a current-mode, 34-pin connector interface
standard for serial data transmission up to 56k bits/s, is
used by wideband European modems and in the Bell
System DDs Data Service Unit at 56k bits/s. Military
standard (MIL-STD) 188 is a U.S. government standard
for military communications equipment. An improved
EIA functional standard, RS-449, was approved in
November 1977. Although not yet implemented in U.S:
modems, it is being incorporated into modems used in
Germany and in the CCITT V.36 modem.

Common carrier equipment on the switched
telephone network must be protected. A device called a
data access arrangement (DAA) limits the attached
modem’s signaling power to prevent it from exceeding
the power level restrictions of the communication chan-
nel. In 1977, the FCC ruled that modem manufacturers
can incorporate equivalent protective circuitry in their
products, register them with the FCC, and connect them
directly to the telephone network. DAAs are available
from FCC-certified independent suppliers and can be
leased from the Bell System. Modems rented from the
Bell System or those used on leased lines do not require
a DAA.

Protocols

Protocols provide the necessary ground rules to ensure
the orderly and accurate transfer of data between digital
devices. Data communications protocols are growing in
importance as the terminal population increases,
distributed processing becomes widespread, and new
communications technologies, such as packet switching
and satellite links, become commonplace.

Protocols associated with data communications have
several major levels, or layers, that define various func-
tions and operations. Each level is designed to be func-
tionally independent of the others, but the function of
each depends on the correct operation of the previous
level. The protocols embodied in these levels range from
those that define the physical and electrical links, eg, RS-
232-C and CCITT V.35, to those that are responsible for
functions such as message buffering, code conversion,
recognition and reporting of faulty conditions in ter-
minals or lines, communication with the host main-
frame, and management of the communication net-
work. They are implemented by software packages like
International Business Machines (IBM)’s Systems Net-
work Architecture (SNA), CCITT’s X.25, and Digital
Equipment Corporation (DEC)’s DECnet.

The remainder of this article concerns data link con-
trol protocols (DLCs), the sets of rules necessary for ef-
fective communication between terminals and com-
puters over conventional communications channels.
DLCs are involved in handling the communications link
itself and moving information across it efficiently and
accurately. Their basic functions are to establish and
terminate a connection between two stations; to ensure
message integrity through error detection, requests for
retransmission, and positive or negative acknowl-
edgments; to identify sender and receiver through poll-
ing or selection; and to handle special control functions
such as requests for status, station reset, reset
acknowledge, start, start acknowledge, and disconnect.

Structure of Data Link Controls

Data link controls can be classified into byte control
protocols (BCPs) and bit oriented protocols (BOPs). In
BCPs, a defined set of communication control characters
effects the orderly operation of the data link. These con-
trol characters are part of a character code set. BCP
messages are transmitted in blocks composed of a
header or control field, a body or text field, and a trailer
or error checking field with characters used as field or
block delimiters. Examples of BCPs are IBM’s Binary
Synchronous Communications Protocol (BISYNC) and
DEC’s Digital Data Communications Message Protocol
(ppcMP). Block formats for these are illustrated in
Fig S.

BOPs use only two or three specific control characters
for operation of the data link. These characters are used
to delimit the beginning (FLAG) and end (FLAG, ABORT,
GA) of a message frame. Upon receipt of the opening
FLAG, positional significance is used to delineate the bit
sequence that follows into prescribed fields (Fig 5).
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BIT ORIENTED PROTOCOL (BOP) BLOCK FORMAT
(c)

control characters; however, in-
formation must be distinguished
from final FLAG

These fields are address, control, information, and
frame check sequence. The address, control, and frame
check fields are of fixed length; the information field
length is variable and may be zero.

BCP Messages

As already stated, BCP messages are transmitted in units
called blocks. The header field contains auxiliary infor-
mation that identifies the address of the message
destination or source, the job number (if any), the type
of message (data or control), the control action, and a
positive or negative acknowledgment to ensure error-
free reception of a previous message (or messages).
Control actions are used to reset or initialize a second-
ary station, to acknowledge good or bad reception of
blocks, to inquire why a response or acknowledgment
has not occurred within a specific time period, or to
abort a transfer sequence. The control information is
conveyed via special characters or character sequences.
The text field contains any data being transmitted.
The text may be characters of the information code set
or may be transparent to that code set. In the latter case,
pure data (binary, packed decimal, floating point), spe-
cialized codes, or machine language computer programs
must be distinguished from characters in the code set be-
ing used. This is done by employing a transparent mode
whose implementation depends on the specific DLC.

To ensure correct reception of information over com-
munication facilities, a sequence of check bits, often
called block check characters or BCCs, are generated and
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transmitted as an error check field. Each block of data
transmitted is checked for errors at the receiving station
in one of several ways, depending on the code and func-
tions employed. These checking methods include ver-
tical redundancy check (VRQ), a parity check on each
character, in conjunction with a longitudinal redun-
dancy check (LRC), a horizontal parity; and cyclic
redundancy check (CRC), which involves a polynomial
division of the bit stream by a CRC polynomial.

BOP Messages

BOPs are more straightforward and universal than the
BCPs just discussed. BOP messages are also transmitted
in frames, and all messages adhere to one standard
frame format. Common characteristics of BOPs are the
independence of codes, line configurations, and periph-
erals; the use of positional significance instead of con-
trol characters or character counts; one standard frame
format for all messages; the possibility of half- or full-
duplex operation; the achievement of information
transparency through zero insertion and deletion; and
error checking on a complete frame.

A frame starts with the 8-bit FLAG sequence, followed
in order by the sequences ADDRESS, CONTROL, INFORMA-
TION (if present), and FRAME CHECK, and ends with
another FLAG sequence. Each station attached to the
data link continuously searches for the FLAG sequence
and an ADDRESS sequence. In multipoint operation, for
example, a secondary station must detect a FLAG im-
mediately followed by its own ADDRESS to enable the
receiver.
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TABLE 3

Common Protocol Characteristics

Feature BISYNC DDCMP SDLC ADCCP
Full duplex No Yes Yes Yes
Half duplex Yes Yes Yes Yes
Message format Variable Fixed Fixed Fixed
Link control Control character, Header Control field Control field
character sequences, (fixed) (8 bits) (8/16 bits)
optional header
Station addressing Header Header Address field Address field
(8 bits) (8 bits to 00)
Error checking Information field only Header, Entire frame Entire frame
information field
Error detection VRC/LRC-8 CRC-16 CRC-CCITT CRC-CCITN
VRC/CRC-16
Request for retransmission Stop and wait Go back N Go back N Go back N,
selected reject
Maximum frames outstanding 1 255 7 1:2:7
Framing —start 2 SYNs 2 SYNs Flag Flag
—end Terminating Count Flag Flag
characters
Gaps between characters allowed Yes No No No
Information transparency Transparent mode Inherent Inherent Inherent
(count) (zero insertion/ (zero insertion/
deletion) deletion)
Control characters Numerous SOH, DLE, ENQ None None
Character codes ASCII ASCII Any Any
EBCDIC (control
Transcode character only)

When the primary station transmits, the station
ADDRESS sequence, which is usually one 8-bit field,
designates which secondary station is to receive the
balance of the transmitted frame. When a secondary
station transmits, the ADDRESS tells the primary station
which secondary station originated the frame. A
secondary station must recognize its valid address
before it can accept a frame and take any action on the
contents of that frame. Also, the primary station will
accept a frame only when it contains the address of a
secondary station that has been given permission to
transmit. To ensure the integrity of the data being
transmitted, the ADDRESS sequence appears within each
frame. This enhances flexibility in that the primary sta-
tion can interleave receptions from several secondary
stations without intermixing individual station informa-
tion transfers.

The conNTROL field follows the ADDRESS sequence
and is composed of one or two 8-bit bytes, depending on
the protocol implementation. It is the heart of the BOP
message, for it determines the type of message, the send

and receive frame sequence counts, and a poll command
from the primary station or final response from the
secondary station. The primary station uses CONTROL to
tell (command) the addressed secondary station what
operation to perform. The secondary station uses CON-
TROL to react (respond) to the primary station.

The INFORMATION field may vary in length; this in-
cludes different lengths in the sequential frames making
up a complete transmission. The data may be con-
figured in any code structure: straight binary, binary
coded decimal, and packed decimal, among others.
However, the content of the field must be self-defining
by actual or implied means. For example, peripheral
device control characters, such as carriage return, will
actually be part of the INFORMATION field, while the
code being used may be implied in the address of a
specific terminal designed for a specific code. Further-
more, whether a frame contains an INFORMATION field
at all depends on the particular CONTROL format
transmitted. table 3 presents a comparison of com-
mon DLCs.




Synchronization Techniques

Four kinds of synchronization—bit, character, block
and message—must be distinguished when using syn-
chronous transmission. Bit synchronization is achieved
through a received clock signal which is coincident with
the received serial data stream. Most modems or
“‘business machines’’ (ie, terminals) derive this clock by
means of phased lock loops from the 0 to 1 and 1 to 0
transitions occurring in the received data. This tech-
nique, called self-clocking, overcomes the effect of pro-
pagation delay between distant stations and the ten-
dency of electronic circuits within the modem to drift.

Character synchronization is accomplished by
recognizing one or two ‘‘phasing”’ characters, often
called SYN or sync characters. The receiver senses these
SYN characters and phases its receive logic to recognize,
by bit count, the beginning and end of each subsequent
character. To ensure character synchronization
throughout a message, SYN sequences are sometimes in-
serted in the transmitted data stream at 1- or 2-second
intervals. This permits receiving stations to verify that
they are in sync.

Request for Retransmission

As previously mentioned, DLCs include an error check-
ing field to allow the receiving station to validate the
message. When errors are detected, the receiving station
issues a request for retransmission (ARQ). The two types
of ARQs are stop and wait and continuous. Each pro-
vides defined methods for acknowledging correct (error
free) reception of transmitted blocks of information.
When a connection is established in the stop and wait
ARQ, the transmitter sends one block and then stops.
Eventually, the receiver acquires that block, subjects the
block to an error check, and then sends an ACK control
character to the transmitter to indicate that the block is
correct, or a NAK control character to indicate an error.
If an ACK is returned, the transmitter sends the next
block in sequence. If a NAK is returned, that block is
retransmitted. Thus, the stop and wait mode involves
periods of idleness, including propagation delays

between each block, so that the line is not communi-
cating nearly at its rated capacity.

In continuous ARQ, the transmitter keeps sending one
block after another without stopping. The receiver and
transmitter retain individual counts of the blocks
outstanding and provide buffer storage to retain those
blocks. Only when an erroneous block is detected does
the receiver tell the transmitter to resend that block and
all subsequent in-transit, but unacknowledged, blocks.

Summary

As the installed base of computers and the speed and
volume of their output have increased, so has the need
to transmit that output to more places over longer
distances. Inherent in the data communications pro-
cess—the electronic transmission of encoded informa-
tion from one point to another—are various physical
elements, devices, and systems, as well as standards and
procedures. An understanding of these basic elements
and concepts can help users of computer services to take
advantage of the communication systems that are now
available.
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Our LSI-11* compatible memory
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Checking and Correction) circuitry. So you
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So if you're an OEM and you don't want
to worry about costly service calls, find out
about our add-in reliability and relax. Con-
tact PEBX toll-free today at (800) 538-3112,
(in California (408) 866-7838), for full infor-
mation on how you
can get the best (= [

LSI-11 compatible o =BDD
memories available 501 Vandell Way
today. Campbell, CA 95008
(408) 866-7838

Finally: LSI-11 Compatible memories with ECC.

58

saasesyay
4444 4

\},\\\\\‘r ;

20 .‘j_q.l, :\,

*[,S1-11 is a registered trademark of Digital Equipment Corporation.

CIRCLE 61 ON INQUIRY CARD

113




APPLICATION NOTE

Embedded Diagnostics Utilize

Excess Rt

e —— e -

M Capacity

Self-contained test routines make use of program memory to maintain
8048 based products in the field

Jim Handy

Diagnostic testing is one of the
most troublesome and costly prob-
lems facing users of microcomputer
based systems. Difficult throughout
the production process, testing also
takes its toll in the field. A variety of
techniques can simplify testing pro-
cedures in a multiple-chip, micro-
processor based design. One very
successful approach has been advo-
cated by microprocessor based
systems designers, as well as large
mainframe manufacturers and
makers of telecommunications and
consumer products. The technique
is to embed diagnostic routines into
the program memory of the system
to be tested, allowing the device to
test itself in its normal operational
environment. Self-diagnostic com-
mands are built into the microcom-
puter system’s firmware to allow the
system to test itself automatically.
Such commands often are invoked
by push button or switch.
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The self-diagnostic approach has
often been regarded as a luxury by
those using currently available
single-chip microcomputers. The
1k- or 2k-byte limitations imposed
by the 8048 and 8049 have made it dif-
ficult to squeeze the necessary pro-
grams into the onboard read only
memory (ROM) of these chips. To
add ROM chips for the sole purpose
of running diagnostic routines usu-
ally would be prohibitive in the
kinds of minimum ‘cost systems in
which the 8048 family of chips is used
most often. Additional ROM chips
mean higher component count and
higher system costs.

One solution to these problems
uses National Semiconductor’s
INS8050, an upgraded member of the
8048/49 family with a 4k-byte onchip
ROM. With this extra ROM, the
system program and several diag-
nostic routines can fit into the chip
with room to spare. Through the use

of extensive prompts, the designer
can use this storage to make the
diagnostic routines easier to under-
stand. System hardware requires
only minor modifications to accom-
modate these tests, through the ad-
dition of test points and shorting
pins to interface the various test
loops.

For example, diagnostic self-
testing could be incorporated into a
cathode ray tube (CRT) terminal ap-
plication using the 8050 microcom-
puter. Test routines might include
random access memory (RAM) tests,
input/output (1/0) device tests,
communication tests, and CRT con-
troller tests.

CRT terminal hardware consists of
an INS8050 microcomputer chip with
4k bytes of internal ROM and 256
bytes of internal RAM; two INS8243
I/0 expanders, which are designed
to be used with any device in the 8048
family; an INS8250 universal
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CHARACTER . et
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CRT terminal block diagram.
Typical INS8050 application
combines two INS8243 1/O
port expanders and INS8250
UART with CRT controller
chip, character generator
ROM, and screen data RAM.
Extra ROM in 8050 can be
used to add diagnostic self-

capability without in-

asynchronous receiver/transmitter
(UART) and baud rate generator
chip; a DP8350 CRT controller chip,
and its associated DM8678 character
output ROM; some RAM for the CRT
screen data; an 80-character line
buffer for the CRT controller; and
assorted peripheral buffers. (See the
Figure.)

1/0 expanders are used to scan the
keyboard and self-test switches. The
UART serves to transport the data
between the terminal and an asso-
ciated data set. Screen data, which
are output to the screen by the 8350
and the 8678, are held in RAM. This
RAM can be modified by the 8050,
which is used as a central controller
to provide the terminal with several
“‘smart’’ features implemented in its
software.

The tests can be initiated by a set
of auxiliary switches located within
the terminal. Switches should be
easily accessible to service person-
nel, but should not be in the CRT
user’s way. As part of the main pro-
gram loop, the 8050 will scan all the
keys on the terminal’s keyboard as
well as the test switches. If a switch
is set to test mode, the appropriate
test programs will be executed until
the switch is returned to normal
operation mode. There can be a

separate switch for each test in the
terminal.

RAM tests can be very simple. The
address of the location under test is
swapped (the lower 4 bits ex-
changed for the higher 4 bits), then
loaded into that location. After all
locations are accessed (for internal
and external RAM), the program in-
verts each location and loads the
result back into that location.
During the third pass, each location
is- compared against what its con-
tents should be. If the test fails, a
signal can be generated on the same
loudspeaker used to give a beep at
the end of the line or during a
“‘control-G.”’

170 device tests are used to check
the INS8243 1/0 expander ports
shown in the diagram. The key-
board is connected via these ex-
panders, so the test should require
keyboard inputs. Service technicians
can be prompted by the CRT screen
to input characters in a certain
order. If the expected keyboard
input is not received, the technicians
are prompted again. Should the
input still be wrong, a suitable error
message is displayed on the screen.

Communications tests are ini-
tiated after a special EIA RS-232 con-
nector is attached to the back of the

terminal to make the INS8250 UART
talk to itself. This is a simple go/no
go test of all the appropriate RS-232
inputs and outputs. Each signal line
is tested independently of the others
to allow the detection of short
circuits.

Finally, a CRT controller test helps
to determine when and where the
CRT controller chips are malfunc-
tioning. The microcomputer fills the
display RAM with characters suitable
to make a display appear on the
screen. For instance, diagonal rows
of numbers, preceded by a few lines
containing every printable ASCII
code, might be chosen. Then the ser-
vice technician simply has to com-
pare the pattern on the screen with
those in his service manual in order
to pinpoint the trouble.

Please rate the value of this
note by circling the appro-
priate number in the ‘“Com-
ments’> box on the Inquiry
Card.
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TMS4164 from Texas Instruments.
Advancing the systems approach
to 64K technology.

Using diverse resources
and production-proven
experience, TI de-
veloped a 64K dynamic
RAM supported by a
broad base of technical
innovations — at all
levels.

There’s a systems ap-
proach to the advance-
ment of 64K technology BIT LINE
that assures our custom-
ers that TMS4164 is su-
perior in design — and
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LINE
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PROTECTIVE THICK FIELD
GLASS OXIDE OXIDE

TRANSFER STORAGE
GATE CAPACITOR

P~ EPIONP* SUBSTRATE

N+ DIFFUSED

perience in the develop-
ment of key equipment,
like our own dry plasma
reactors, and use of ad-
vanced low-temperature
processing techniques.
Our processing ca-
pability means device
consistency, uniformity
and reliability. And sat-
isfied customers.
Testing

For consistently supe-

BIT LINE

equally superior in the
use of materials, pro-
cessing and testing techniques.

Because improvements in one
technology drive improvements in
all the others, it’s the shared learn-
ing experience between all TI
semiconductor technologies that
has brought TMS4164 to the lead-
ing edge of the state-of-the-art —
and beyond.

Design

Our unique grounded substrate de-
sign totally eliminates the need for
a substrate bias generator — and
its less effective method of estab-
lishing a negative voltage to control
injected electrons. Enhanced noise
immunity, greater tolerance to
negative undershoot, wider operat-
ing margins and firmer transistor
parameters are just a few of the
breakthroughs TI has achieved
with the grounded substrate
technology.

Of course, there’s much more to
the design story, too— like our ad-
vanced 256-cycle, 4-ms refresh

Fabricating the TMS416} cell on epitaxial silicon virtually eliminates
substrate noise.

architecture, low-power dissipation
and fast cycle time.

Materials
Innovations are also incorporated
into TIs use of materials. By de-
positing a thin, closely controlled
layer of highly resistive P~ silicon
onto a low resistivity P* substrate,
we have virtually eliminated pe-
ripheral noise in the TMS4164.

The low resistivity substrate
damps out capacitive coupling typ-
ically caused by clock bus line ac-
tivation. Other benefits of this
epitaxial (epi) layer are reduced al-
gorithm sensitivity and immunity
to address voltage bump. And, epi
sets the stage for the future — the
not-too-distant future of 256K
devices — and the challenge
of VLSI.

Processing
Processing advances in TI’s
TMS4164 mark major technology
turns in high-performance DRAM
production. TI has unequalled ex-

rior system perfor-
mance, every 64K
DRAM is tested well beyond device
specification. TI's meticulous atten-
tion to equipment accuracy and ex-
haustive algorithm testing result in
high incoming quality. And, our
own Test Data Management (TDM)
system uses TI’s 990 minicomputer
to statistically track transistor pa-
rameters and other performance
characteristics for constant process
improvement.

Thanks to this kind of real-time
process feedback, TI can assure
every TMS4164 user of a more uni-
form product — and, built-in
quality.

For the inside story on
TI's TMS4164 64K dynamic RAM,
and our leading edge sys-
tems approach, call your near-
est TI field sales office, or
write to Texas Instru-

ments Incorporated, o
P.0. Box 1443, M/S [7
6955, Houston, Texas

77001.

TEXAS INSTRUMENTS
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TECH NOTE

Envelope Mode Extends Digital
Oscilloscope Accuracy and Usefulness

Dual sampling rates and peak detection capabilities give digital storage
oscilloscope potential to capture very fast, low repetition rate pulses

Michael Turner
Tom Dagostino

Tektronix, Incorporated
PO Box 1700, Beaverton, OR 97077

One of the troublesome aspects of
digital circuit design is observing
fast pulses that occur at relatively
low rep rates. Fast and infrequent
pulses can reflect a difficulty in the
circuit (eg, glitches) or an important
aspect of the circuit design (eg, tim-
ing pulses). Glitches are difficult to
capture because they are sporadic,
narrow, and often caused by timing
inaccuracies elsewhere in the sys-
tem. A variable persistence oscillo-
scope can catch glitches, but only if
an observer notices the display
before it blooms or fades. A logic
analyzer also can capture glitches,
but it reveals only when a signal
went high or low, and not the actual
voltage levels. Moreover, some ap-
plications require higher accuracy
than that provided by conventional
oscilloscopes or logic analyzers. For
example, to verify chip select timing
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in a memory system, the pulses that
must be captured may be only
500 ns in duration and as much as
2 ms apart. The 0.5 ms/div sweep
rate needed to capture these pulses
would digitize the signal only once
every 10 us. Therefore, a digital
oscilloscope could miss most of the
500-ns pulses.

Using a multiple sampling tech-
nique, the Tektronix 468 Digital
Oscilloscope’s envelope mode helps
to capture fast, low frequency
pulses. Envelope mode digitizes at a
rate much faster than the memory
recording rate and detects maximum
and minimum values of a waveform
envelope, either continuously or
over a selectable number of sweeps.
In its normal operating mode, a
digital storage oscilloscope samples
an input signal at a frequency deter-
mined by its TIME/DIV switch set-

ting, storing one data word in mem-
ory for every sample taken. In en-
velope mode, the 468 samples at a
much faster rate, but data are still
recorded in memory at a rate the
TIME/DIV switch specifies. Two
words of data stored after every
other sampling interval record the
minimum and maximum of the
many samples taken during the
interval.

The acquisition system is based
on a 25M-sample/s analog to digital
converter (ADC). A flash conversion
technique using 255 parallel strobed
comparators defines the vertical
position of the sample on the screen.
In envelope mode, the memory rate
varies in proportion to the TIME/DIV
setting, but the ADC digitizes at a
higher rate. Instead of recording
just one data word for each sample,
two are recorded: the maximum and
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minimum of the many samples
taken during two intervals. The
1024-word memory can store up to
two 512-word waveforms—50
words per display division.

In a typical application, envelope
mode helps monitor high speed
pulses at low frequencies. Consider
a circuit that is enabled by three
500-ns control pulses, all of which
must coincide with a 2-ms gate pulse
at 100 Hz. If the circuit intermit-
tently fails to operate, one or more
of the 500-ns control pulses might
occasionally lead or lag the 2-ms
gate pulse.

Checking the timing relationship
between a 500-ns pulse and a 100-Hz
waveform is difficult. A dual chan-
nel oscilloscope is needed to display
the gate pulse on one channel and
the fast control pulses on the other.
Since incorrect results occur only in-
termittently, a storage oscilloscope
is needed. Variable persistence
storage could be used, but because
of the high intensity required to
display 500-ns pulses, the base line
trace would experience extreme
blooming. On the other hand, with
digital storage, which can display
the pulse without fading or bloom-
ing, the oscilloscope would have to
sample at least once every 500 ns to
guarantee capturing the control
pulses. Then, to display both the
control pulses and the gate signal, it
would need a record length of 10 ms
divided by 500 ns, or 20k data
words—considerably more than
typical equipment offers.

Using envelope mode, a sweep
speed of 1 ms/div ensures that the
10-ms gate signal will be displayed.
Dividing 1 ms/div by the 468’s 50
data words/div gives 20 pus per
sample—too slow to capture the
500-ns pulses in normal mode [(a) in
the Figure]. But with envelope mode

(b)

©)

Oscilloscope displays. Problem circuit uses
2-ms gate pulse every 10 ms (top channel)
as window for three control pulses (bot-
tom channel) that are all 500 ns wide. In
(a), normal mode display that samples
slowly enough to capture 100-Hz gate
pulse will be too slow to capture 500-ns
control pulses. In (b), envelope mode cap-
tures 500-ns pulses and shows that one is
sometimes late. Problem is solved, in (c),
and display shows that pulse timing is now
correct

the signal is digitized every 200 ns,
and only the maxima and minima
occurring within two normal digitiz-
ing windows (40 s in this case) are
saved in memory. Multiple sweeps
accumulate to record a picture of
the waveform envelope over time.

Parts (b) and (c) of the Figure
show envelope mode displays that
made the problem easy to diagnose.
At the top of each screen, the gate
signal was stored and displayed us-
ing the reference memory. Next, the
fast control pulses were captured
and their timing was compared with
the gate signal timing. As shown in
part (b) of the Figure, one of the
control pulses sometimes lagged the
falling edge of the gate signal, and
then the circuit failed to operate.

Envelope mode overcomes several
limitations of conventional digital
storage oscilloscopes. By sampling
at a rate much higher than the dis-
play rate, it permits narrow pulses
on long pulse trains to be viewed.
Also, using multiple sweeps,
envelope mode can babysit—
watching a circuit to detect an er-
roneous signal and only then
displaying erroneous waveform for
comparison with the correct wave-
form shape.

Please rate the value of this
note by circling the appro-
priate number in the ‘‘Com-
ments’’ box on the Inquiry
Card.

High 716 Average 717 Low 718

1119




Microprocessor Controlled Data Synchronizer

A versatile receiver processes data at a variety of rates and code formats
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telemetry receiver. Signal loss is less than 1.5
dB for signal to noise levels ranging from 2 to
minimum average bit transition

11 dB at

Telemetry data in a variety of rates
and formats are processed by a ver-
satile receiver designed around a
custom bit slice microprocessor. A
prototype, built for 1.024-MHz
communications between the Space
Shuttle orbiter and a payload
deployed up to 10 mi (16 km) away,
handles phase shift keyed (PSK)
signals in any of six codes at rates
varying between 1 and 16k bits/s.
The receiver can be reprogrammed
to new rates and formats by chang-
ing the programs that control the
processor.

As shown in the block diagram,
the received signal is filtered and
demodulated by analog circuitry,
and the demodulated signal is
digitized. Among the functions per-
formed by the microprocessor on

120

within 2000 bit p

the digitized signal are bit detection,
non-return to zero level (NRZ-L) con-
version, frame synchronization
(with programmable word length),
bit sync acquisition and tracking,
error curve normalization, lock
detection, half-bit ambiguity resolu-
tion, and data rate tracking.

The receiver program, stored in
read only memory on the micro-
processor chip, is not written in
standard assembly language. In-
stead, a language that is suited to
parallel data transfers among the
processor registers is used. (Much of
the microprocessor operation is
handled in parallel, allowing high
speed processing at minimum power
consumption.) The language is in-
termediate between a high level
language and more conventional

periods). Signal acquisition typically occurs

eriods with 90% probability

assembly languages. The mne-
monics also simplify program revi-
sions.
Note

This work was done by Sam W.
Houston, Donald R. Martin, and
Larry R. Stine of TRw, Inc, for
Johnson Space Center.

This document was prepared under the
sponsorship of the National Aeronautics
and Space Administration. Neither the
United States Government nor any per-
son acting on behalf of the United States
Government assumes any liability
resulting from the use of the informa-
tion contained in this document, or war-
rants that such use will be free from
privately owned rights. |
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Multipath Star Switch Controller

A function control method is proposed for multiple-computer

data processing systems
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Star switch controller for two sequencers. Scheme would permit several
parallel computers to scan common network stations at maximum rate.
""Leapfrog’’ sequencing would allow bypass of port already being serviced

by another computer

A star switch concept can allow a
number of parallel computers to
scan several common network con-
nected data stations at a maximum
rate. ‘‘Leapfrog’ sequencing by-
passes any port already being ser-
viced by another computer. A com-
bination of functional logic tech-
niques increases the number of data
paths possible in the system without
installation of additional connective
hardware.

The output address for each path
is contained in individual hold
registers. For internal switching of
the timing control lines, their con-
trol logic is multiplexed so that only
one path is being established at any
one time. This avoids input port col-
lision between data paths. Positions
between address systems are asyn-
chronous, but address systems are

otherwise synchronized to the same
internal service clock.

The figure shows the function
control concept for two sequencers,
X and Y. Each sequencer uses a
4-bit hold register and 4-bit adder
connected end-around. The second
vector connected to the adder dur-
ing normal operation is a constant
1. When using this sequencer im-
plementation, a ‘‘leapfrog’’ opera-
tion is simple. Two binary coinci-
dence circuits are connected, one
between X (the output of register X)
and Y + 1 (the output from the
adder in the end-around circuit) and
one between Y and X + 1. The out-
puts from the coincidence circuits
are cross-coupled to the (2') terms
of the second vectors in each adder.
When the (2') term is turned on, the
(2°) is turned off.

One sequencer leapfrogs only
when the other sequencer is a step
ahead and quiescent. All connec-
tions are cross-coupled so that
whenever one of the two sequencers
is ahead one step, the other se-
quencer will leapfrog. Since they are
halted randomly, which of the two
sequencers is ahead may alternate.

In a 3-sequencer system, any 2 out
of 3 sequencers are first cross-
coupled in the manner described for
the 2-sequencer system. In addition,
any two sequencers halted at adja-
cent positions must be detected.
When this occurs and the third se-
quencer is also adjacent and
operating, both the (2°) and (2')
terms of the adder’s fixed vector are
energized so that the adder will ad-
vance three positions—ie, leapfrog
the two adjacent quiescent se-
quencers.

A 2-path system is only slightly
more complex than a single-path
system. Thus, a 2-path system for a
16-port star switch controller would
be cost effective if added bandwidth
or increased reliability were re-
quired. A multiple-path system,
however, becomes more complex
exponentially. The 3-path system is
manageable, but may not be cost ef-
fective for a 16-port system. The
design probably would be cost effec-
tive for a 32-port system, however.

Note

This work was done by Tage O.
Anderson of Caltech for NASA’s Jet
Propulsion Laboratory.

This document was prepared under the
sponsorship of the National Aeronautics
and Space Administration. Neither the
United States Government nor any per-
son acting on behalf of the United States
Government assumes any liability
resulting from the use of the informa-
tion contained in this document, or war-
rants that such use will be free from
privately owned rights. []
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Interfacing Fundamentals:
Double-Buffered Conditional 1/0

Peter R. Rony

Department of Chemical Engineering
Virginia Polytechnic Institute and State University
Blacksburg, VA 24061

Previous columns in this series discussed the distinc-
tions among various types of 1/0 techniques—input,
output, unconditional, conditional, unidirectional,
and bidirectional—as well as the basic difference be-
tween a flag and a semaphore. This and several
subsequent columns will explore an additional con-
cept, double-buffered conditional 1/0, that facilitates
the discussion of other 170 techniques known as the
2-wire and 3-wire handshake. Attention will be
focused on a pair of 8-bit microcomputers: a master
and a slave.

A buffer, in the context of data processing and
computation, is ‘‘a device used to compensate for a
difference in rate of flow of information or time of
occurrence of events when transmitting information
from one device to another.”’' The word “‘storage’”’ is
omitted from the original definition, thus permitting
the inclusion of latches, which are storage devices,
and 3-state buffers, which are not.

In double-buffered conditional 170, which is so
common that the existence of double buffering is
rarely given special attention, there are two buffers in
series in the data path between the data buses of the
master and slave microcomputers. Typically, one of
these buffers is associated with the master, and the

MICRO DATA STACK

other with the slave. One buffer is an output port
(latch); the other is an input port (3-state buffer). The
two buffers compensate for a difference in the time
at which data transfer steps occur when data are
transmitted between the master and the slave.

Examples of double-buffered conditional 1/0 were
given in two previous columns.>? In reference 2, a
7418373 buffer/latch integrated circuit was used as the
buffer between source and acceptor microcomputers;
data flow was unidirectional. The 74LS373 contained
an 8-bit latch, the output buffer for the source, and
an 8-bit 3-state buffer, the input buffer for the accep-
tor. The source microcomputer clocked the latch,
and the acceptor microcomputer enabled the 3-state
buffer.

The bidirectional double-buffered characteristics
of port A (mode 2) on the 8255 programmable
peripheral interface chip in reference 3 are worth em-
phasizing. When the master outputs data to the slave,
the output instruction OUT 80H clocks data into the
8-bit latch associated with port A. An acknowledge
pulse, ACK,, from the slave enables the 3-state buf-
fers associated with port A and permits data to be in-
put into the slave. When the slave outputs data to the
master, the two buffers in series are reversed. An
STB, pulse from the slave clocks the 8-bit latch
associated with input port A, and the master input in-
struction IN 80H enables the 3-state buffers. Thus,
port A (mode 2) on the 8255 chip contains four buf-
fers: two for input and two for output.

The utility of the concept of double-buffered con-
ditional 170 becomes evident when two microcom-
puters are interfaced together via a pair of program-
mable 170 ports such as those found on peripheral in-
terface chips (6520, 6821, 8255) or on ‘‘combo’’ chips
that provide various combinations of CPU, 1/0, RAM,
ROM, and timer functions (6530, 6532, 6534, 6801, 6803,
6805, 8048, 8155, 8741, 8755). Each of these chips has one
or more unconditional or conditional 170 ports. The

(continued on page 124)

Type of I/0
Technique

Directional
Characteristics
Unconditional input Unidirectional
Unconditional output Unidirectional
Conditional input Unidirectional
Conditional output Unidirectional

Conditional 1/0 Bidirectional

Characteristics of Programmable 1/O Ports

Minimum
Number and Type of Buffers Number of
Flags or
Latches 3-»StatewBiuffers Sﬁemaphoreg
0 1 0
1 0 0
1 1 1
1 1 1
2 2 2
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use of the conditional 1/0 ports for microcomputer-
microcomputer interfacing may be straightforward,
but how are two microcomputers interfaced to each
other when only unconditional ports exist?

The Table, which summarizes some of the
characteristics of programmable 1/0 ports, provides
some answers. With an unconditional port, only a
single buffer—either a latch or a 3-state buffer— is
present. Unconditional ports have neither a flag nor
a semaphore directly associated with the port so that
one or the other must be created from unconditional
170 bits available on other ports. To create a unidirec-
tional conditional 1/0 port, there must be at least two
buffers—one latch and one 3-state buffer—and at
least one flag or semaphore. The creation of a
bidirectional 1/0 port requires two latches, two buf-
fers, and at least two flags or semaphores.

Fig 1 demonstrates a simple approach to the inter-
facing of two microcomputers using only uncondi-
tional 170 ports and bits. The master buffer is an 8-bit
latch that is clocked by the WR X pulse from the
master computer. The slave buffer is a 3-state buffer
that is enabled by an RD X pulse from the slave com-
puter. Communication between the master and slave
buffers is continuous and is accomplished by a set of
eight wire connections.

The interesting aspect of Fig 1 is the way in which
the DAV (Data Available) and NDAC (Not Data
ACcepted) flags are used to accomplish the condi-
tional 1/0. Observe that two flags are required, in
contrast to the single semaphore shown in a previous
article.? DAV is a single output bit on an uncondi-
tional output port located on the master buffer.
NDAC is a single output bit located on the slave buf-
fer. As shown in Fig 1, the master computer sets and
resets the DAV flag, and the slave computer does the

same with the NDAC flag. Since they communicate
only with a single computer, they are clearly flags
and not semaphores.

With two flags, there must be a total of four dif-
ferent logic conditions: two for DAV and two for
NDAC. These conditions are summarized in Fig 2,
which provides timing diagrams for the data transfer
process between master and slave. The initial condi-
tions—data not available from master and not ac-
cepted by slave—are chosen such that DAV is initially
logic 1 and NDAC is initially logic 0. Data are first
output to the master buffer (latch) by the master
computer and given a short time to settle. As in-
dicated by the timing diagrams, DAV is then reset, in-
dicating that data are available from the master. The
slave computer inputs the DAV flag bit, tests it,
detects the logic O state, and inputs data from the
slave buffer (3-state buffer). Once the data are input
and stored, the slave sets the NDAC flag, thus in-
dicating that data have been accepted. The master
computer inputs the NDAC flag, tests it, and deter-
mines that data have been accepted. The DAV flag is
then set once again, indicating that data are no longer
available from the master. The slave computer inputs
the DAV flag, tests it, detects the logic 1 condition,
and consequently resets the NDAC flag in preparation
for the next handshaking transaction.

The 2-flag handshaking process shown in Fig 2 is
different from the use of a single semaphore.? Fig 3
depicts the difference, in the form of timing
diagrams, for the same data transfer process shown
in Fig 2, With a semaphore, only a single flipflop is
present so that only two different logic conditions
exist. When the master computer outputs data to the
master buffer, the semaphore is set, indicating that
data are available. The slave computer inputs the

DAV FLAG

Fig 1 Double-buffered conditional output with two

flags. Data available (DAV) flag informs slave when
data are available from master. Not data accepted
(NDAC) flag informs master when data have been
_J accepted by slave

MASTER SLAVE
: > MASTER : > SLAVE
MICRO- DATA BUS DATA BUS MICRO-:
COMPUTER BUFFER BUFFER COMPUTER

\
4 g

NDAC FLAG
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DATA

DATA NOT AVAILABLE
FROM MASTER

DAV DATA AVAILABLE FROM MASTER

DATA ACCEPTED BY SLAVE

DATA NOT ACCEPTED

NDAC- BY SLAVE

Fig 2 Timing diagrams for double-buffered conditional
output with two flags. With two flags, there must be four
different logic states: two for DAV flag and two for NDAC
flag

DATA

DATA ACCEPTED
BY SLAVE

0BF, \ DATA AVAILABLE FROM MASTER /

Fig 3 Timing diagrams for double-buffered conditional
output with semaphore. With single flag, there are only two
different logic states, ‘‘data available from master’’ and
‘‘data accepted by slave.” G_BFA refers to output buffer full
semaphore associated with port A on 8255 chip?

semaphore bit, tests it, detects the logic O state, in-
puts the data from the slave buffer, and, finally, sets
the semaphore. The master computer inputs the
semaphore bit, tests it, ultimately detects the logic 1
condition, and concludes that the data byte has been
accepted by the slave. From a conceptual point of
view, the use of a single semaphore is a simpler type
of handshake than the 2-flag handshake shown in
Figs 1 and 2.
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Capacitively coupled. Ideal in strong magnetic
fields. Interface easily to MOS. Use any
excitation, such as 250 kHz user system
clock. IC packages containing complete
oscillator, error amplifier, and AGC available.

Contact George Quinn,
(914) 761-2600 or Telex: 646640.
Or send now for technical bulletin.

il FARRAND CONTROLS

Division of Farrand Industries, Inc.
99 Wall Street Valhalla, NY 10595
(914) 761-2600 Telex: 646640

CIRCLE 66 ON INQUIRY CARD

125




Digi-Data’s
Best Customers
Have Switched
From the
Competition...

y B they can depend on Digi-Data’s product performance and reliability . . .
ere s assured by clean, simple design and proven in over 10,000 installations.

a B theychoose from 192 recorder models to get the speed, format and reel
y " size to meet their every need. DIGI-DATA

M they receive guaranteed industry
compatibility at the transport, 7 gg??ggeﬂg'\l
formatter and computer*levels. Jes‘s‘Up?h:Dyzo;QQt

B and, they always pay less. : (301) 498-0200

TWX: 710-867-9254

*LSI-11, PDP-11, Nova Eclipse, and HP 2100/21MX.

CIRCLE 67 ON INQUIRY CARD COMPUTER DESIGN* M#




D A STACK :

3-Chip 32-Bit Microprocessor Offers

Computing Capability of Mid-Size Mainframe
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Micromainframe architecture. Intel Corp’s iAPX 432 32-bit microprocessor is im-
plemented in 3-chip set composed of iAPX 43201 instruction decode chip, iIAPX
43202 micro-execution chip, and iAPX 43203 interface processor chip. Architec-
ture reduces software development and debug time and expense

A 32-bit microprocessor, iAPX 432 in-
creases programmmer productivity
through support of high level language
concepts and object oriented program-
ming, and offers capabilities extending
from those of a mid-range minicom-
puter to those of a mid-range main-
frame. The micromainframe’s architec-
ture, which Intel Corp, Special Systems
Operation, 3585 SW 198th Ave, Aloha,
OR 97005, has based on modular pro-
grams and data structures, reduces soft-
ware development and debug time and
expense, and includes hardware and
software facilities for the design of fault
tolerant systems.

System hardware recognizes and
operates directly on objects, a higher
level of data type than that manipulated
by conventional computers. Together
with modular programming discipline,
objects form the basis of a programming
methodology that allows large software
applications to be broken down into
smaller pieces. The pieces are then
developed in parallel by programmers
and are guaranteed to fit together when
integrated into a total system.

The system is split into functionally
specialized data processors and 1/0 sub-
systems that can be individually
replicated in a software transparent

fashion. Computing power is a function
of the number of data processors in the
system, and 1/0 capability can be in-
creased by adding or configuring 1/0
subsystems. The multiple processor
coordination facilities are built into the
hardware, reducing configuration con-
straints and simplifying software re-
quirements. Software transparent
multiprocessing is expected to allow the
design of systems having a one to ten
times performance range.

In addition to 32-bit data words, the
chip set operates on 32-, 64-, and 80-bit
wide floating point values, and Boolean
and character data types. The
processor’s instruction set supports
from zero to three operand specifiers per
instruction. It features symmetric
operand addressing modes for scalar,
vector, and recording elements, increas-
ing high level language efficiency and
eliminating the need for assembly
language programming. Ada is the
micromainframe’s system programming
language.

The processor is implemented in a
3-chip set; each chip is manufactured us-
ing a HMOS process and packaged in a
64-pin quad inline package carrier. The
iAPX 43201 instruction decode chip and
the iAPX 43202 micro-execution chip com-

prise the 32-bit general data processor
(GDP). The chips act as a pipelined pair,
one fetching and decoding instructions,
the other executing them. The GDP sup-
ports a logical address space of more
than 4G bytes and governs a 1T-byte vir-
tual memory addressing space.

Single instructions replace entire
operating system subroutines for storage
allocation and interprogram com-
munications; any data structure can be
transmitted between programs with
“‘send’’ and ‘‘receive’’ instructions. Buf-
fering and synchronization are per-
formed automatically by the hardware.
The self-dispatching GDPs schedule and
dispatch programs without software in-
tervention; as more processors are
added, the workload is automatically
shared among them. To maintain flexi-
bility, applications-specific policies that
determine the type of scheduling to be
used remain software parameters.

Communication with 170 devices is
handled by the iAPX 43203 interface pro-
cessor chip. It permits a satellite sub-
system to act as an attached processor,
independently handling all 1/0 activity.
System 1/0 capability can be expanded
by adding more such attached processor
subsystems, or by reconfiguring an ex-
isting one. A single system can grow
from a few CRT terminals, printers, and
mass storage subsystems, to a much
larger system, in a fully compatible man-
ner. The interface processor also pro-
vides protected address windows be-
tween the attached processor and system
memories, and a DMA-like buffering
function to lower the micromainframe’s
memory access overhead.

Hardware failures can be detected by
wiring any two identical 432 processors
together into a self-checking configura-
tion. This functional redundancy check-
ing (FRC) pinpoints processor failure and
confines it to a small portion of the
system. Advanced data protection is
provided by a ‘‘capability based”’
memory protection facility that im-
mediately detects software errors and
confines them to a specific program.
FRC, together with advanced data pro-
tection, provides a basic element for the
design of fault tolerant and ‘‘always
available’’ computer based systems.

iapx 432 will first be used in the
Intellec 4327100, an iSBC compatible
board level evaluation system designed
to operate in conjunction with an In-
tellec development system. This system
includes iSBC 432/100 board, object
builder evaluation software, and in-
troductory texts and references.

Circle 461 on Inquiry Card
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16-Bit xComputer
Is Suited for Severe
Environment Applications

SECS 86/05 dual-board, ruggedized, 16-bit
microcomputer from EMM Sesco, 20630
Plummer St, Chatsworth, CA 91311,
consists of two 6 x 9” (15 x 23-cm) ATR
compatible boards connected by a
Localbus interface. One board contains
the processor and associated functions;
the second contains the system’s
memory components. Both a Localbus
interface, for communicating with local
memory, and a Multibus system bus, for
referencing additional memory and 1/0
devices, are included. The system is sup-
ported by the company’s Real Time
Multitasking Executive, for use in
realtime militarized and severe industrial
applications.

Standard features include an Intel
iAPX 86/10 microprocessor with 5-MHz
clock, three programmable 16-bit inter-
val timers, 24 parallel 1/0 lines, a serial
170 port with programmable baud rates,
and nine levels of vectored interrupt
control, expandable to 65 levels. The
system supports multimaster configura-
tions with other of the company’s 16-bit
as well as 8-bit microcomputers. Full
Multibus arbitration control logic allows
up to three bus masters to share the
Multibus system bus in a serial daisy
chain fashion. With the addition of an
external parallel decoder, the number of
masters can be expanded to 16.

The system’s memory module con-
tains 16 sockets accommodating any
mixture of EPROMs and byte-wide
pseudo-static RAMs; total capacity is 64k
bytes using Intel 2764 EPROMs or 32k
bytes using 2k x 8-byte RAMs. The
memory card interfaces to the computer
via either the Multibus or Localbus;
system memory expands to 1M byte with
the Multibus, or 256k bytes with the
Localbus, using additional Multibus or
Localbus compatible memories. Addi-
tion of the TC-1 tape controller and
SETS-1 tape system further enlarges mass
storage capability.

Central processor architecture in-
cludes byte-addressable, memory-base
pointer and index registers. The optional
8087 numeric data processor extends the
processor’s architecture and instruction
set with over 60 numeric instructions,
and supports math data types including
16-, 32-, and 64-bit integer; 32- and
64-bit floating point; 18-digit packed
BCD, and 80-bit temporary.

Control logic is provided to accept a
power-fail interrpt in conjunction with
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an ac-low signal, and to initiate an
orderly system shutdown in the event of
power failure. Read/write access to RAM
is disabled during system power-down,
and an auxiliary power bus allows
separate power flow to RAM in systems
requiring battery backup of read/write
memory.

The computer meets MIL-E-5400,
MIL-E-16400, and MIL-E-4158 specifications,
including operation over a temperature
range of —55 to 85 °C, and 0 to 95%
humidity with condensation. All system
components are mounted on an
aluminum heatsink for conduction cool-
ing to the card edges. Complete software
development support is available with
Intel’s Intellec development systems,
languages, and debugging facilities.
Circle 462 on Inquiry Card

655k-Byte Magnetic
Bubble Memory System
Is S-100 Bus Compatible

Bubbl-Machine, an s-100 bus compatible
magnetic bubble memory system, pro-
vides up to 655k bytes of nonvolatile
mass storage as an alternative to floppy
or hard disc drives. The bubble memory
system features small size, silent opera-
tion, long life, low power consumption,
and fast operation, and is available from
Bubbl-Tec, Div of pc/M, Inc, 6800
Sierra Ct, Dublin, CA 94566.

The system consists of one MBC-100
Bubbl-Board printed circuit controller
module and from 1 to 16 MBB-100 Bubbl-
Pac memory modules. The controller
module connects to the memory
modules via a daisychain, 26-conductor
ribbon cable, or the memory modules
can be housed in an external chassis and
connected to the controller via a single
26-conductor cable. All modules have
standard s-100 dimensions and plug
directly into any S-100 system.

Providing the interface between cpu
bus and memory modules, the z80 based
intelligent controller module performs
essentially the same functions as a disc
controller. It contains an 8-bit
microprocessor and controls up to 16
memory modules for a total of 655k
bytes of nonvolatile storage in 40k-byte
increments. The controller module pro-
vides direct memory iccess to the host
computer’s RAM/RC.A memory system
and is fully compatible with the cp/m
operating system. The microprocessor
handles bubble device formatting and
error checking and control.

Each memory module contains four
Texas Instruments TIB0203 92k-bit
magnetic bubble memory devices
operating in parallel, for a total of 40k
bytes of storage, equivalent after for-
matting to approximately 320 floppy
disc sectors. Modules can be removed
from the computer, or replaced, without
loss of stored data.

Operation of the system is extremely
fast: access time is less than 4 ms
average, 7.27 ms maximum. Its data
transfer rate is in excess of 88,000 bits/s.
Power required for the entire system is
less than 25 W, and operating
temperature is 0 to 50 °C.

Circle 463 on Inquiry Card

nComputers Operate in
Single or Multiprocessor
Environments

Single-board 8-bit computers, PCU-6809
and PCU-68009, operate in single- and
multiprocessor environments, respec-
tively, and are designed for processing
and control applications. The 6809
microprocessor based computers,
available from Phoenix Digital Corp,
3027 N 33rd Dr, Phoenix, AZ 85017,
can be used in standalone configuration
or in the user’s environment.

Both modules provide a CcPU realtime
clock and 4-yr calendar, power-on
restart, system clock and timing, two
parallel programmable 1/0 ports, a serial
RS-232-C communications port, three
16-bit programmable timers, drivers and
receivers for system expansion,
moniter/debugger firmware, provisions
for ROM/EPROM mounting, and the
ability to work with slow memory. The
multiprocessor version can interface
with the NCM-6809 network control
module operating on the same bus.

Available in 1- or 2-MHz versions, the
board’s 6809 microprocessor provides 59
instruction mnemonics in 10 addressing
modes, 9 internal registers and ac-
cumulators, maskable and nonmaskable
vectored interrupts, and vectored
restart. Operating simultaneously with
an NCM-6809 network subsystem on the
same bus, two microprocessors can
share a common bus by operating 180°
out of phase with one another.

The onboard cMos clock and calendar
circuit incorporates an addressable

(continued on page 130)
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“Engineering for low-cost, high-volume production is even
more challenging than engineering for higher capacity and
better performance. We did both with the Q20002

—David A. Brown, VP-Engineering, Quantum Corporation

Low-cost 8-inch Winchester
drives designed to be built

in volume.

All too often in the disk drive
industry, the procedure has been
for Engineering to design the
drive, then turn it over to Manu-
facturing and wish them luck.
That's why a lot of designs that
looked great on paper fell short
when they got into production.
And why you had to wait for
volume deliveries.

And that's why Quantum made
low-cost, high-volume produc-
tion a priority, right from the
beginning.

Our engineering group was com-
mitted not only to designing for
higher capacity and better per-
formance than the industry-stan-
dard Shugart SA1000, but to
designing for low-cost, high-
volume production as well.

Four times the capacity of the
Shugart SA1000.

The new Q2000 series gives you
a choice of 10, 20, 30 or 40
megabytes of data storage, as
compared with the 5 and 10
megabytes of the SA1000. Access
time is up to 28% faster. And the
Q2000 series is compatible with

the SA1000 and with standard 8-
inch floppy disk drives.

Available today in large

OEM quantities.

Quantum’s emphasis on manu-
facturability means you can get
to market on schedule, with an
affordable system that outper-
forms your competition.

Find out more about the engi-
neering and cost advantages of
Quantum low-cost 8-inch Win-
chester drives now. Call Bob Teal
at (408) 262-1100. Or write
Quantum Corporation, 2150 Bering
Drive, San Jose, CA 95131.

Qunn1um Driving down the cost of quality.
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counter, an addressable latch for alarm-
type functions, and two interrupt out-
puts. The realtime clock measures from
thousandths of a second through
months, and the calendar circuit func-
tions as a 4-yr calendar.

Eight memory sockets, two on the
private bus and six on the public bus, are
capable of mounting up to 16k bytes of
RAM, 64k bytes of ROM/EPROM, or a
mixture of both. The private bus can be
accessed only by the onboard micro-
processor, while the public bus can be
accessed by any microprocessor on the
system bus. Slow external memories are
handled by stretching the clock pulse.

Also included on the boards is the 6840
programmable timer module (PTM) with
three 16-bit programmable timer/
counters that can be connected to the ex-
ternal world through onboard jumpers.
Two programmable 1/0 ports are incor-
porated via a 68B21 PIA; each port has
eight independently programmable
parallel 1/0 lines, one programmable in-
put interrupt line, and one line that can
be programmed to function as an inter-
rupt input line or as a central output
line. The RS-232 communications port,
based on a 6850 ACIA, can be pro-
grammed to transfer seven or eight data
bits; odd, even, or no parity; one or two
stop bits; and —1, —4, or —16 clock
mode.

The board’s system memory and 1/0
can be expanded through the addition of
optional memory, 1/0, and peripheral
controller modules. Through their
3-state bus drivers and receivers, the
boards are bus compatible with EXOR-
ciser bus compatible and Rés definition
compatible boards. The commercial ver-
sion has on operating temperature range
of 0 to 70 °C, while the industrial ver-
sion’s range is — 40 to 75 °C. The boards
measure 9.75 x 6" (24.76 x 15 cm),
and weigh 0.75 Ib (0.34 kg).

Circle 464 on Inquiry Card

pComputer System Runs
PDP-8 Series Software
Without Modification

Complete software compatibility with
Digital Equipment Corp’s entire PDP-8
family and vT-78 DECstation equipment is
offered by the PCM-12 Omega microcom-
puter system from Pacific Cyber/
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Metrix, Inc, 6800 Sierra Ct, Dublin, CA
94566. The system employs a binary in-
struction set identical to that in the
PDP-8/E and /A, allowing all DEC and
user written software to be run without
modification.

Features of the system include fully
developed software, 12-bit word length,
direct memory access, 5-us fetch and
execute time, and up to 65k memory
words. Available in rackmount or
tabletop configurations, the system pro-
vides a tilt-up card cage with 18-card
capacity; heavy duty linear power
supply; and a full function front panel
with built-in, pushbutton activated
bootstraps for Rxo1 and Rx02 floppy
discs, RK0S hard discs, TU-58 DECtape,
and paper tape. A software type front
panel without hardware switches is also
available.

Pacific
Cyber/Metrix’s PCM-12 Omega runs DEC
PDP-8 software without modification, and
provides tilt-up card cage with 18-card
capacity, heavy duty power supply, and
full function front panel

Microcomputer system.

Serving as the basis of the system
is the 12510 cPU module. The double-
sided, plated-through board contains
the 6100 microprocessor, crystal con-
trolled 4-MHz system clock, crystal con-
trolled baud rate generator, interrupt-
vector control logic, memory multi-plex
logic, and all the line driver and inter-
face logic necessary to define the
system’s 3-state, TTL level bus
structure.

The system offers up to 32k words of
main memory, plus 32k words of control
panel memory. The basic main memory
element for the system is the 12020 static
memory module that employs 48 low
power, 2102 family, 1k-byte static RAMs
to provide 4k 12-bit words of memory.
All the necessary logic to extend main
memory to 32k words, a 256-word hard-
ware push/pop stack, and a program-

mable realtime clock that generates in-
terrupts at intervals from 10 us to 40 s
are contained in the 12540 memory ex-
tender module. Under control of the
12120 control panel memory expansion
module, the 12020 static memory module
can expand control panel memory space
to 32k words, providing a total system
memory of 65k words.

A complete line of plug-in option
modules is also available, including
seven memory options, four serial 170
modules, four parallel 170 modules,
floppy and hard disc controller, paper
tape and audio cassette interfaces, two
printer interfaces, A-D and D-A con-
verters, and a positive bus converter for
PDP-8/1 and /L peripherals. The zoDT
monitor/debugger, a P/ROM resident
oDT-like monitor, uses no main memory
space, and provides a full complement
of monitor and debugging functions to
aid in initial testing of user software and
to monitor system operation.

Circle 465 on Inquiry Card

Breadbhoard System
Eases Prototype and Custom
Circuit Board Development

An expanded Scotchflex breadboard
system, offered by 3M, Electronic Prod-
ucts Div, PO Box 33600, St Paul, MN
55133, facilitates the development of
prototype or custom printed circuit
boards, using the ‘“U contact’’ system of
solderless connections. The system pro-
vides the flexibility of accommodating
several standard microprocessor boards
plus the ability to tailor plugs and con-
nectors to handle sockets sized from 8 to
40 conductors.

Plug and solder strips are supplied in
24-contact sizes; however, they are
designed so that any number of contacts
can be snapped off to suit a specific
need. To maximize board density, the
modular strips can be stacked end to end
or side by side to fit the hole pattern in
the printed circuit board.

Standard kits provide 24 24-contact
plug strips, 16 24-contact solder strips,
dual sockets ranging from 16- to 40-pin
sizes, and a universal breadboarding
tool. Optional kits add either an
SBC-8010, S-100, Motorola M-6800, or Zilog
780 equivalent microprocessor board,
and a self-feeding wiring tool. Using the
wiring tool, two wires can be inserted in
any one ‘‘U contact.”’

Circle 466 on Inquiry Card
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Intel’s new

® s r

E2PROM. We

window, to open endless

Intel introduces the 2816: the in-circuit Electrically
Erasable 16K E2PROM that’s both byte- and chip-
erasable. Available in quantity today.

For years, system flexibility has been
limited by both ROMs and EPROMSs. But
no more. Now, Intel's 2816 E2PROM
combines in-circuit alterability and non-
volatility, providing functionality that

will advance today's high-performance
microprocessor designs. This makes
the 2816 a natural to replace con-
ventional ROMs and EPROMs as the
standard storage medium for programs.
And opens the doors to a whole new
generation of non-volatile memory
applications.

For systems smart enough to
learn from experience

The 2816 E2PROM will revolutionize
microprocessor system design. Now
systems can be dynamically recon-
figured—without human intervention.
Consider the possibilities.

In industrial process control, equipment
can be self-calibrating; machine tools,
self-adjusting. In military and commer-
cial aircraft, flight coordinates or radio
frequencies can be changed remotely.
In retail stores, point-of-sale terminals

can have pricing tables updated
instantly. In harsh industrial and manu-
facturing environments, programmable
robots can make use of self-diagnosing/
self-correcting feedback loops. The
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Pin compatibility of Intel's 2716 and 2816




closed the

design d

potential for convenient, low-cost
system reconfiguration is enormous,
for both OEM and end-user alike.

An exponential increase in
design options

What are the E? advantages to
designers? First, reprogramming flexi-
bility. The 2816 can be reprogrammed
electrically in the field, without inter-
rupting in-service equipment operation.
Or it can be reprogrammed remotely,
via telecom or datacom links. Thus
saving the labor and system downtime
costs usually incurred with changing
code in the field.

Second, the 2816 is both byte- and chip-
erasable. Each byte can be rewritten up

OOors.

to 10,000 times, leading to simpler, more
flexible systems. And reprogramming

is fast: a single-byte program edit takes
only 20ms.

Third, the 2816 has the same reliability
and data integrity as all non-volatile Intel
memories. This reliability is a result of
the 2816's floating-gate tunnel oxide
(Flotox) cell structure and ten years of
Intel experience in EPROM manu-
facturing. And unlike some other non-
volatile ROMs, the 2816 does not require
data rewrite to insure integrity. It will
retain its data for at least 20 years—
regardless of read frequency—without
refreshing. And this kind of reliability —
coupled with improved performance—
will make the 2816 the industry standard

for all program memories.

A match for today’s micros

The 2816 is pin-compatible with the
Intel® 2716. So it gives you all the micro-
processor-oriented features that have
made the 2716 the industry standard
among EPROMs.

The 2816 also has the industry’s fastest
standard access time: 250 ns. And its
two-line control eliminates bus con-
tention between address and data lines.
Plus it's low power. Thus changing
existing concepts of memory storage
and enabling designers to take full
advantage of powerful new micro-
processor capabilities, like those of

the 8088 and 8086.

T Typical Equipment Service

& Service Cost Savings
In-Circuit Service

$ 1 1 1 1 1 1
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Typical software service costs

Remote reconfigurability in the
here and now

Although the 2816 offers revolutionary
capabilities, it's also the practical choice
for microprocessor designs in the here
and now. It's manufactured by Intel's
proven HMOS*E process. So you know
it will follow the classical learning curve
of a mainstream semiconductor
technology.

To help you get started designing-in
2816s today, Intel provides full appli-
cations support and documentation.
For instrumentation and control appli-
cations, we've already incorporated
the E2PROM on an iSBC 88/40™
single-board computer.

We've closed the window; now you

can open totally new design doors, and
watch the world beat a path to your
products. The 2816 E2PROM is available
from stock through your local Intel
distributor or Intel sales office. Or for
further information, contact Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, CA 95051.

Telephone (408) 987-8080.

*HMOS is a patented Intel process.

Europe: Intel International, Brussels, Belgium.

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.
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~ Graphic? Graphic8 ™

Want high performance raster graphics?

Sanders Associates’ new Graphic 8 offers you up to 256 simulta-
neous colors. High resolution. Dynamic operation with double-
buffered refresh memory. ..

Plus upward-instruction compatibility with the Sanders stroke
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