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Introducin R
the single board LSI-11

tape controller.

® Totally software transparent B Integral LED self-test. service network provide

runs DEC operating and diag- B ]-year warranty. support wherever you are.
nostic software. ® 30-day delivery. For complete information on
® Embeds in all LSI-11 series Western Peripherals is the the TC-151 and our entire line
computers. leading independent con- of controllers, call or write

® Allows mixing 9-track, PE, troller manufacturer. We're Western Peripherals,

known through- 14321 Myford Road, Tustin,

out the industry  California 92680. (714) 730-6250

for quality and TWX:910 595-1775 CABLE: WESPER
reliability.

Our nationwide service western peripherals

and worldwide distributor Division of WESPERCORP

NRZ or dual-density tapet units
in any combination.

®m 33-word data buffer allows
automatic non-stop
operation without
special software.

S

TC = 151 +PE requires an additional half board
*Trade name of Digital Equipment Corporation

Number 1 in controllers.
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Fastest Data On Two Reels

The winners—Model 9300 (125 ips) and 9100 (75 ips) Vacuum
Column Tape Transports. They're the fastest—and most
dependable in their circuit.

Speed isn't their only advantage—they handle beautifully. Data
densities of 200/556 cpi or 556/800 on the 7-track unit and

800 cpi, 1600 cpi or 800/1600 cpi on the 9-track. The format is
NRZ1/PE.

They're fully equipped, with features such as capacitive tape-
location detectors for improved tape life, hard coated read-
after-write heads to reduce tape wear, crystal controlled timing,
front-accessible test panel—all the features that make Kennedy
tape transports the industry standard.

3 IV |
KENNEDY MODEL 9300 .

Just one thing—don't expect a deep-throated roar when you
start up. Models 9100/9300 have the lowest noise levels in their
class. Typically Kennedy—fast, reliable and quiet.

KENNEDY

Subsidiary, Magnetics & Electronics Inc

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




Management Information Display

Ultrasonic heart sector scan

HIGH POINT
RESOLUTION

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer.

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
display.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, v, 1, C).

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Tomorrow’s computers today
CIRCLE 3 ON INQUIRY CARD

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date color display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400



VOLUME 19, NUMBER 10

COMPUTER
DESIG

THE MAGAZINE OF
COMPUTER BASED SYSTEMS

OCTOBER 1980

DEPARTMENTS
10 CALENDAR
13 LETTERS TO THE EDITOR

14

56

104

180

182

204

216

233

235

COMMUNICATION CHANNEL

Part 2 of series on military distributed processing
system describes bus that operates with modified
SDLC protocol to provide 20M-bit/s serial data,
dual loop redundancy, reassignable bus con-
troller, and direct node to node address capability

TECHNOLOGY REVIEW

Computer architecture used in designing
oscilloscope measurement system extends func-
tions while simplifying use, and increases ver-
satility in terms of measurement capability and
applications

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Multiple-microcomputer management system
assists homeowner in energy conservation, en-
vironmental control, and security

TECH BRIEF

MICRO DATA STACK/ICOMPUTERS,
ELEMENTS, AND SYSTEMS

Considerations are discussed for flag,
semaphore, and interrupt based data transfer
systems, using time lines to detail interaction be-
tween source and acceptor

AROUND THE IC LOOP

Conclusion of 3-part series covering VLS| im-
plementation of floating point arithmetic
discusses design considerations for high speed
floating point adder

PRODUCTS

LITERATURE

ADVERTISERS’ INDEX

Subscription Application Form

page 237

Reader Service Cards

pages 239-242

Number of copies printed this issue—89,100.

FEATURES

ECC CHIP REDUCES ERROR RATE IN DYNAMIC RAMS 137

by Dusty Morris

Dense random access memories are increasingly susceptible to soft er-
rors such as those induced by alpha radiation. Error check and correct
chip reduces error rate by correcting single errors and detecting double
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A history of design problems and a review of available test equipment
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MULTIBUS
compatible data

acquisition
and control systems.

The ADAC 700 Series of data acquisition systems plug directly into
the MULTIBUS of single board computers from Intel and National. The
710 Series is the first low level analog to digital system available that
includes such unique features as the capability to withstand common
mode voltages of up to 250V while digitizing low level outputs from
bridges, thermocouples and other low level transducers. A software
programmable gain amplifier with optional cold junction compensation
circuit can be programmed on a channel to channel basis. The low
level analog to digital card and low level multiplexer expander card
can be supplied with either 8 or 16 differential inputs per card. Resolu-
tion is 12 bits.

The 735 A/D high level analog to digital series is supplied with
16 to 64 single ended or pseudo differential inputs. It also is jumper
selectable for 8, 16, or 32 differential analog inputs. The inputs can be
either voltage or current loop. The 735 A/D features a 12 bit high speed
analog to digital converter with throughput rates of 35 KHz basic and
100 KHz optional. The series include bus interfacing with a software
selection of program control/program interrupt and a jumper selection
of memory mapped I/O or isolated 1/0. Up to 2 channels of 12 bit digital
to analog converters can be supplied.

The extensive series of MULTIBUS compatible analog I/O boards
is further complemented by the 735 DAC Series. They are supplied
with up to 4 channels of 12 bit digital to analog converters, MULTIBUS
interfacing, 2 scope/recorder pen control circuits, 8 discrete digital
outputs with 8 high current sinks, 8 discrete digital inputs, and memory
mapped or isolated I/O interfacing. Optionally available are third wire
sense for ground noise rejection and 4 to 20 ma current loop outputs.
Send for full technical data:
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MEMORVY..._ FROIT THE LEADER

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.

VAX"-compatible
512KB ADD-IN

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.

DEC and VAX are registered trademarks of
Digital Equipment Corporation.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

r-------------------1

] I'd like more answers about mini-memories for my 1
i minicomputer. i
1 O Please send information. [ ]
i [0 Please have a salesman contact me. |
§
l Name :
. Title Phone

]
: Company I
. Address :
1 ciy State Zip "

‘-------------------J

Canada: Ahearn & Soper Ltd., Alberta, British Columbia, Ontario, Quebec ® Finland: Systek OY, 737-233; France: YREL, 956 81 42 «
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|., 02/6073626  Netherlands: Technitron b.v., 020-45 87 55
Sweden: M. Stenhardt AB, (08) 739 00 50 e Switzerland: ADCOMP AG, 01/730 48 48 ¢ United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 e Australia/New Zealand: Anderson Digital Equipment, (03) 543 2077 e India: Industrial Electronic Instruments, 79281 e
Israel: Minix Computers & Systems Ltd., 03-298783 » Japan: Matsushita Electric Trading Co., Ltd., 03 (435) 4501
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Compare this general purpose logic analyzer
with the currently accepted industry standard.

Logic designers have made

Gould’s powerful Biomation K100-D
our fastest selling logic analyzer

mode to catch gliches as narrow
as 4 ns. It gives you the most
precise logic analysis for today’s
high speed minicomputer, main-
frame and microprocessor systems.
Best of all, you're already prepared
for faster designs as they arrive.

Compare capacity.

The K100-D’s 1024 word memory is
four times as deep as the 1615A’s.
This dramatically extends the
length of data you can trap from
your system at any one time. And
that means faster, more accurate
debugging. In addition, the
K100-D’s standard 16 channel for-
mat can be expanded to 32
channels for work on the new
generation of 16-bit micro-
processors.

The K100-D wins over Hewlett-Packards 1615A hands down!

binary or ASCII. And the list goes
on and on.

The final analysis.

To help you evaluate these two
fine instruments before you buy,
we've prepared a point-by-point
competitive comparison of the
two. If you're designing and
debugging high-performance digi-
tal systems, you'll want to read
this document carefully. To get
your free copy, just use the reader
sexvice number or write Gould
Inc., Biomation Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

Compare your productivity.

Finally, the K100-D makes
designers more productive with
convenience features superior to
those of the 1615A. The K100-D
has a larger keyboard, plus an
interactive video display. Compre-
hensive status menu. Data domain
readout in hexadecimal, octal,

ever. You'll see why once you com-
pare it to its nearest competitor,
the 1615A from Hewlett-Packard.

. Compare clocking speed.

& With a100 MHz clock rate, the
K100-D gives you resolution to
10 ns—five times better than the
1615A’s. Use the K100-D's latch

Biomation K100-D
The industry’s finest logic analyzer

Hewlett-Packard 1615A
A very good logic analyzer

GOULD

An Electrical/Electronics Company

-
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FRESH IDEAS
ARE GROWING AT ALTOS

Silicon Valley, California. At one time
few places in the world were as
abundant with orchards. Today, no
other area is as technologically
fertile. And nowhere on earth is the
business climate as prolific with
computer innovation.

Yet within this competitive
environment, one microcomputer
firm continues to grow above the
rest. Altos Computer Systems.
Recognized as a world leader in
single board microcomputer technol-
ogy. Altos flourishes on its ability to
produce ideas and deliver them to
the market while they're still fresh
and packed with price performance
value.

1-4 Users

System
Software /

Floppy
Disks:

.5Mb-2Mb
And Cartridge
Tape Back-Up

Fresh ideas like Altos' new
ACS8000-6/MTU single board micro-
computer system with a DEI %-inch
cartridge tape back-up drive, and
Shugart’s 8-inch floppy and 14-inch
Winchester hard disk drives, with
total on-line capacities from 14.5
MBytes to 58 MBytes.

The ACS8000-6/MTU joins
Altos’ growing family of products
that branch out to a multitude of
single board system configurations
to serve the OEM, the business
sector, and many other end users.
These systems range from the
ACS8000-2 with its dual 8-inch
floppy disk drives, to the powerful
ACS8000-5, which is upgradable to
any of Altos’ hard disk and multi-
user systems.

Altos supports three industry
standard operating systems: single/
multi-user CP/M* OASIS; and Altos’
proprietary AMEX.* Seven high level
programming languages are offered
which are CP/M or AMEX compatible.

Ideas aren’t the only things
growing at Altos. In three years over
4,000 field-proven microcomputer
systems have been shipped world-
wide to an ever-increasing customer
base of over 300 companies. And
recently a new facility has been
acquired, expanding Altos’ plot to
over one-and-a-half acres of
production facilities.

Weed through the micro-
computer system alternatives. No
matter what your application, you'll
pick Altos.

For specific details about
pricing or performance, call or write:
Altos Computer Systems,

Fresh Ideas

Packed with

L et Dk, 2360 Bering Drive, San Jose, CA, COMPUTER SYSTEMS
14.5Mb-58Mb A 95131 > (408) 946'6700, T€|ex 171562 ‘gzsltg is a reglster?i1 traz;emavi 0; lF)’lngnaloResesayrch. Inc ;
ALTOS SNJ. DD W Coeniine e, e
9
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CALENDAR

CONFERENCES

OCT 22 and NOV 18—lInvitational Com-
puter Conf, Breckenridge Inn at Frontenac,
St Louis, Mo, and Hyatt Palo Alto, Palo
Alto, Calif. INFORMATION: B. J. Johnson
& Assoc, 2503 Eastbluff Dr, Suite 203,
Newport Beach, CA 92660. Tel:
714/644-6037

NOV 4-6—MIDCON/80, Dallas Conven-
tion Ctr, Dallas, Tex. INFORMATION: Dale
Litherland, Electronic Conventions, Inc, 999
N Sepulveda Blvd, El Segundo, CA 90245.
Tel: 213/772-2965

NOV 6-12—Electronica ‘80, Munich
Fairgrounds, Munich, West Germany. IN-
FORMATION: Franc D. Manzolillo, Rm
6015, U.S. Dept of Commerce, Washington,
DC 20230. Tel: 202/377-2991

NOV 10-13—INTELCOM '80 (Internat’l
Telecommunications and Computer
Conf and Expo), Los Angeles Convention
Ctr, Los Angeles, Calif. INFORMATION:
Janet E. Schotta, Horizon House Interna-
tional, 610 Washington St, Dedham, MA
02026. Tel: 617/326-8220

NOV 11-13—Canadian Computer Show
and Conf, Toronto, Ontario. INFORMA-
TION: Canadian Information Processing
Society, 243 College St, 5th Floor, Toronto,
Ontario M5T 2Y1, Canada

NOV 11-14—Conf on Magnetism and
Magnetic Materials, Dallas Hilton,
Dallas, Tex. INFORMATION: D. C. Bullock,
Texas Instruments, Inc, MS 974, Dallas, TX
75265

NOV 17-19—Asilomar Conf on Circuits,
Systems, and Computers, Asilomar Con-
ference Grounds, Pacific Grove, Calif. IN-
FORMATION: A. M. Davis, Asilomar Con-
ference, Dept of Electrical Engineering, San
Jose State U, San Jose, CA 95192

NOV 19-21—-GOMAC '80 (Government
Microcircuit Applications Conf),
Shamrock Hilton, Houston, Tex. INFORMA-
TION: Larry W. Sumney, OUSDRE/E&PS,
The Pentagon, Washington, DC 20301. Tel:
202/697-4198

NOV 19-21—COMDEX (Conf and Expo
for Dealers, Distributors, and Reps),
Las Vegas Convention Ctr, Las Vegas, Nev.
INFORMATION: The Interface Group, 160
Speen St, Framingham, MA 01701. Tel:
800/225-4620; in Mass, 617/879-4502

10

NOV 20-23—Northeast Computer
Show, Hynes Auditorium/Prudential Ctr,
Boston, Mass. INFORMATION: National
Computer Shows, 824 Boylston St, Chestnut
Hill, MA 02167. Tel: 617/739-2000

NOV 30-DEC 4—NTC '80 (National
Telecommunications Conf), Shamrock
Hilton Hotel, Houston, Tex. INFORMA-
TION: John R. Howell, Houston Lighting
and Power Co, PO Box 1700, Houston, TX
77001. Tel: 713/228-9211, X3351

DEC 1-4—Internat’| Conf on Pattern
Recognition, Konover Hotel, Miami Beach,
Fla. INFORMATION: Harry Hayman, 5th
Pattern Recognition, PO Box 639, Silver
Spring, MD 20901. Tel: 301/439-7007

DEC 1-5—Symposium on Distributed
Data Acquisition and Control, Miami
Beach, Fla. INFORMATION: Dr Earl Swartz-
lander, Jr, TRW R3/2044, One Space Park,
Redondo Beach, CA 90278

DEC 2-5—CMG XI (11th Internat’l Conf
of the Computer Measurement Group),
Sheraton-Boston Hotel, Boston, Mass. IN-
FORMATION: Judith G. Abilock, Price
Waterhouse and Co, Office of Government
Services, 1801 K St, NW, Washington, DC
20006. Tel: 202/296-0800

DEC 4—California Computer Show,
Hyatt-Palo Alto, Palo Alto, Calif. INFOR-
MATION: Norm De Nardi, Norm De Nardi
Enterprises, 95 Main St, Los Altos, CA
94022. Tel: 415/941-8440

DEC 8-10—Internat’l Electron Devices
Meeting, Washington Hilton, Washington,
DC. INFORMATION: Melissa Widerkehr,
Courtesy Associates, 1629 K St,
Washington, DC 20006. Tel: 202/296-8100

DEC 10-11—Computer Networking
Symposium, Gaithersburg, Md. INFOR-
MATION: Computer Networking, PO Box
639, Silver Spring, MD 20901. Tel:
301/439-7007

JAN 13-15—Communication Networks
Conf and Expo, Albert Thomas Convention
Center, Houston, Tex. INFORMATION:
Terri Hamilton, The Conference Co, 60
Austin  St, Newton, MA 02160. Tel:
617/964-4550

SEMINARS

OCT 1980-FEB 1981—Data Communica-
tions for Minicomputer Users, various
U.S. cities. INFORMATION: Margaret
Harveston, MICOM Systems, Inc, 9551 Iron-
dale Ave, Chatsworth, CA 91311. Tel:
213/882-6890

NOV and DEC—Special Curricula on
Data and Voice Technology, various
dates and locations. INFORMATION:
Systems Technology Forum, Inc, 8991
Cotswold Dr, Burke, VA 22015. Tel:
703/425-9441

NOV and DEC—Data Communications:
Introduction to Concepts and Systems;
Advanced Concepts and Systems; and
Effective Network Design, various dates
and sites. INFORMATION: Joe Menendez,
Datapro Research Corp, Delran, NJ 08075.
Tel: 609/764-0100

SHORT COURSES

OCT 1980-JAN 1981—Microprocessors:
A General Introduction; Data Com-
munications Concepts; and MCZ-2
Systems, various dates and locations. IN-
FORMATION: Steve Blank, Zilog, 10340
Bubb Rd, Cupertino, CA 95014. Tel:
408/446-4666

NOV 17-19—Fundamentals of Data
Communications (San Francisco, Calif)
and Advanced Data Communications
(New York, NY), INFORMATION: Ellen
Sokol, American Management Associations,
135 W 50th St, New York, NY 10020. Tel:
212/586-8100

NOV 24-25—Protocols for Packet
Switching: DEC 1-3—Software Design
for Data Communications Systems;
DEC 8-10—Packet Switching Networks
for Data Communications; DEC
15-19—Structured Analysis, Design,
and Testing of Computer Systems; DEC
17-19—Design of Digital Control
Systems, George Washington U,
Washington, DC. INFORMATION: Director
Continuing Education Program, George
Washington U, Washington, DC 20052. Tel:
202/676-6106

NOTICE

The Conference on Computer
Graphics in CAD/CAM  Systems,
originally scheduled for Nov 3-5,
1980, has been postponed until
Spring 1981. For details, contact
Prof David Gossard, Dept of
Mechanical Engineering, RM 3-445,
MIT, 77 Massachusetts Ave, Cam-
bridge, MA 02139. Tel:
617/253-4465
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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.

Printers for the long ru

MANNESMANN
TALLY
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Need advice

on ccl>1l_or b
raphics”

y a'?l ISC’s

toll-free

hotline.

Make 1980 the year to improve your system with ISC’s
color graphics. You'll see the many advantages our ter-
minals and desktop computers have over ordinary black-
and-white models, because color conveys information
faster and more effectively. ISC'’s color systems sell at
black-and-white prices —starting at under $1,500. That's
why ISC is the world’s largest supplier of color graphics,
with over 15,000 systems already in use.

If you're wondering how to update your system with
color graphics, call 800-241-4310 and ask for Tom
Landry, our System Support Manager. He'll give you the
technical advice you need to make your conversion to
color incredibly smooth. Or call your nearest ISC sales
representative for a personal, “hands on” demonstra-
tion. Either way, you'll find out what our customers
have known since 1973:

Color
Communicates
Better”

Intelligent Systems Corp..

Intecolor Drive = 225 Technology Park/Atlanta = Norcross, Georgia 30092
= Telephone 404/449-5961= TWX 810-766-1581

Unretouched photos of screens




Add-in Reliabilit

Then Relax.

Our LSI-11* memory systems come
with builtin ECC (Error Checking and
Correction) circuitry. So you don’t have to
worry about expensive service calls, or
strained relations with customers. Our
2,600 ECC systems in the field have a
proven MTBF in excess of 15 years.

PEBX is the first to protect your
LSI-11 system from failing RAMs and
those random alpha particle crashes.
We've also made protection from power
outages as easy as hooking up a battery.

We'll give you from 32 to 256K bytes
of error-correcting memory that takes

Finally: LSI—-11 memories with ECC.

care of all single-bit errors. Plus a display
that points to any erring RAM, allowing
preventive maintenance rather than
finger-pointing after a system crash.

So if youre an OEM and you don’t
want to worry about costly service calls,
find out about our add-in reliability and
relax. Contact PEBX toll-free today at
(800) 538-3112. Within California phone
(408) 866-7838 for full info on how you

can get the best
&= ID,
ﬂ DD(o

LSI-11 memory
on the market.
501 Vandell Way
Campbell, CA 95008

(408) 866-7838

,,,,,,,

weunnun

.........

*LSI-11 is a registered trademark of Digital Equipment Corporation.
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Multiprocessor Hardware, Multitasking Software
Combined in Data Network Enhancements

T0O ADDITIONAL

"> RDS-7500 PROCESSORS
—/ ( MULTIPLEXERS, AND

SYSTEM PERIPHERALS

Bus architecture. Dual

reduces system contention problems and im-
proves performance. One superbus handles in-
ternal processor operations, other handles IPB

bus architecture
multiplexers,

controllers that support additional processor,
and system peripherals.
RDS-7500 processor can directly access both
buses. IPB cable length is 48 ft (14.6 m) max

RDS-7500 communications processor
(CP) and preemptive communications
operating system (PCOS), recently in-
troduced by Raytheon Data Systems
Co, Minicomputer/Communications
Div, 360 Forbes Blvd, Mansfield, MA
02048, represent ‘“Phase 2’ in the
company’s evolving family of RAYNET
systems. The processor unit provides
access to multiple mainframes or ap-
plications without regard to dif-
ferences in protocols used by either
mainframes or terminals. PCOS in-
cludes multitasking control routines,
application modules, and support for
communication lines from both host
processors and terminals.

The CP features a multiple inter-
processor bus (IPB) architecture (see
Figure) that provides numerous ways
to link processors for redundancy and
reliability. A solid state modem switch-
ing device (MSD) replaces the formerly
used electromechanical device. IPB

38

architecture and the MSD allow
fallback/recovery at the major compo-
nent level for uninterrupted service
even in event of a major component
failure. The processor has up to 262k
bytes of memory in 65k-byte modular
increments with direct memory access
(DMA), and a cycle time of 700 ns. The
22-bit word length consists of two 8-bit
bytes plus 6 bits for ECC.

Buffer chaining increases through-
put by enabling a network based pro-
cessing routine to send multiple buffer
messages, regardless of length, with a
single command. Automatic handling
of interrupts at the end of each buffer
does not require software intervention
to complete the processing task.

System software consists of PCOS,
system initialization routines, and both
debug and reconfiguration utilities.
PCOS supports interprocessor and 1/0
control, and task, file, and memory
management. It allows the processor to

handle a virtually unlimited number of
active tasks at the same time, based on
as many as 256 user assigned priori-
ties. Multiprocessor support ensures
that the network will not go down
because of a single component failure.
The system also supports a variety of
peripherals including the IPB, discs,
cassettes, TTYs, communication lines,
and printers. PCOS was designed
specifically for communications con-
trol and not as a general purpose
operating system; as a result, it re-
quires a minimum amount of memory.

The RDS-7500 will replace RDS-500
processors within RAYNET system con-
figurations and will be included in
future shipments of all systems. Pres-
ent users with currently installed
systems will have the option of
upgrading to the new processor level.

Circle 516 on Inquiry Card
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WHEN IT COMES TO PUTTING ITALL ON DISPLAY,

THE ORION-60 STANDS ALONE.

A display terminal that won't standalone
can't be as versatile or as adaptable as
the Orion-60, the modular plasma dis-
play system that stands by itself or
interfaces with existing hardware to
let you create your own programs.

To begin with, the Orion-60 is an
easy touch: besides offering full alpha-

numeric, floppy disc and rear-projection
capabilities, it lets you create displays
and enter data simply by touching the

screen with your finger.

That means you can project a slide
onto the screen coordinates and plot
your own course over it. You can pro-
gram your own character sets. You can
generate vectors of any length to ab-
solute screen coordinates. In short, you'll
have a flexible terminal that will keep
up with your needs today —and grow
with your operations tomorrow.

Of course, since Magnavox was a

Magnavox

DISPLAY SYSTEMS

leader in the development of plasma
terminals, you can be sure your Orion-60
will have a bright, high-contrast display
free from jitter and distortion.

There’s a lot more you should know
about the ways this remarkable terminal
can help you get more out of graphic
displays. For a demonstration, call or
write Tyler Hunt at Magnavox Display
Systems, 2131 S. Coliseum Blvd., Ft.
Wayne, IN 46803, (219) 482-4411.
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Harris Technology at Work

Harris unique LCC Hybrids
simplify electronic system designs.

Harris Semiconductor
presents the first Data
Acquisition Components aime 2
at simplifying your system develop-
ment tasks, while relaxing your design constraints.

Meet the HI-5900, the HI-5901 and the HI-5712—
a new breed of products characterized by simplicity of
application, accuracy, speed at low power consumption,
versatility and reliability.

Simplicity of Application The HI-5900 (or the
. HI-5901) and the HI-5712 provide all the functions
required to convert analog transducer outputs into a
twelve-bit binary format suitable for microcomputer
processing. No additional components are required.
Moreover, they are offered in easy-to-use dual-in-line
packages to minimize board size. Pin counts are 32, 32
and 40 respectively.

Accuracy An impressive list of product performance
parameters minimizes inherent system errors:

Common Mode Rejection—86 dB

Feed Through—80 dB

Sample-and-Hold Droop Rate—5 nV/us
Differential Linearity Error—% LSB

Integral Linearity Error—% LSB

Quantization Error—% LSB

OoOooono

HARRIS HOT LINE!
1-800-528-6050, Ext. 455

In Arizona: 1-800-352-0458, Ext. 455

Call tollfree (except Hawaii & Alaska) for phone number
of your nearby Harris sales office, authorized distributor or
expedited literature service. Or check your IC MASTER
for complete product listing and specifications.

Harris Technology
.. Your Competitive Edge

Speed and Power Consumption Minimum
channel-to-channel throughput rate is 50 kHz. That
includes 9 us acquisition time for the HI-5900 or the
HI-5901, and 8 us conversion time for the HI-5712.
Total power consumption is 1.4 watts.

Versatility and Reliability The HI-5900 delivers
full performance when used in conjunction with any
commercially available A/D converter.

It features software-controlled selection of:

[J One (or none) of eight high-impedance differential in-
put channels for time-multiplexed multisensor
applications.

[J One of four gain options (1, 2, 4 and 8) for increased
dynamic range capability.

[] Suitable track-and-hold cycle lengths.

Alternatively, the HI-5901 provides sixteen high-
impedance input channels for single-ended applications.
Both products offer serial/parallel MUX expansion ter-
minals and external offset nulling capability. Their
power consumption is only 255 mW.

The HI-5712 ADC features:

Internal clock with external clock override option.
Internal reference with external reference connection
option.

Software-controlled offset binary or two’s comple-
ment output code selection.

Tristate buffered parallel outputs, and NRZ serial
output information for remote data transmission.
Software-controllable conversion cycle lengths of 12,
10, 8 and 6 bits.

External gain and offset adjustment capability.

The HI-5900, -5901 and -5712 are offered in four

quality grades, grouped by operating temperature range:
Commercial/Industrial (0°C to +70°C)

1. Standard, Dash-5 code

2. High-reliability, Dash-7 code
Military (—55°C to +125°C)

3. Standard, Dash-2 code

4. MIL-STD-883 Class B, Dash-8 code

These are further examples of Harris technology work-
ing for you . . . delivering new devices with years-ahead
performance at competitive, down-to-earth prices!

FREE WALL CHART! For more examples of
Harris technology at work, request your copy of the
Harris Linear and Data Acquisition Products wall chart.

Use the Harris Hot Line, or write to:

Harris Semiconductor Products Division,

Box 883, Melbourne, Florida 32901.

I & s 8 sl [im] £ o]

ON THE HORIZON
Exciting Harris Semiconductor Products
Now in Development

HI-5902 Low-Level DAS Front-End
HI-5751 12 Bit VDAC

m
U

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION
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TMS9940

16-bit single-chip microcomputer.
World’s first. Here. Now. Available.

With the TMS9940, Texas Instruments
significantly advances its 16-bit
leadership.

With the TMS9940, Texas Instru-
ments expands on what is already by
far the industry’s most complete 16-bit
family. The 9900 Family of microproces-
sors, microcomputers, peripherals, mi-
crocomputer modules and software and
hardware development systems, offers
a unique software compatibility. So you
can move from one product level to
another, confidently, protecting your
development system and software in-
vestment with no need for translators,
code convertors, etc.

TI’'s 9900 Family is the only family
that maintains architectural and
software compatibility from single-
chips to multi-chips to modules to

systems — all the way to the object

code level.

With the TMS9940, Texas Instru-
ments brings you high-volume, cost-
effective solutions to tough system
design problems, combining the com-
puting power of a multi-chip 16-bit
system with the reliability and com-
pactness of a single-chip solution.

With its high-speed processing, bit
I/0, and advanced memory-to-memory
architecture, the TMS9940 offers com-
putation power unequalled by any other
single-chip product on the market,
while retaining the programming ease
of 16-bits.

High-speed number
crunching and bit I/0
Powerful instructions — like BCD add,
BCD subtract, 16-bit multiply with 32-
bit results, and compatible divide —
provide a number-crunching capability
unsurpassed by any single-chip

product.

Thirty-two on-chip, flexible, individ-
ually configurable input/output bits are
addressable for manipulation by power-
ful bit I/O instructions.

I/0 expansion modes permit up to
256 bits of external I/0 to be added,
allowing easy interface to 9900 Fam-
ily peripherals and most industry
peripherals.

Advanced
memory-to-memory
architecture
Advanced memory-to-memory archi-
tecture makes the TMS9940 ideal for
interrupt-driven and extensive I/0

applications.

This innovative architecture features
multiple register files that provide ease
of programming and unsurpassed inter-
rupt response time.

The TMS9940 memory consists of 128
bytes of RAM and 2048 bytes of ROM.
Other features include 4 levels of inter-
rupts, plus an internal decrementer
which can be programmed as a timer or
event counter.

TMS9940 — Key Features

* 16-bit instruction word

+ Instruction set includes 16-bit
multiply and divide, BCD add
and BCD subtract

* 128 bytes of RAM on chip

* 2048 bytes of ROM (or EPROM)
on chip

* 64 general-purpose 16-bit
registers

* Program execution from RAM
or ROM

* 4 prioritized interrupts

* On-chip timer/event counter

* 32-bits integral general-purpose
I/0 bits — expandable to 256
external I/0 bits

« 4 MHz crystal operation — up to
117,000 interrupts per second

* 5-volt MOS technology

« Offered in a 40-pin, 600-mil DIP

Here-and-now availability
Perhaps just as important as the un-
matched capacity for design flexibility,
the 9900 Family is here-and-now and
readily available. It’s the lowest cost
16-bit CPU family. And proven where it
counts most. In the marketplace. The
choice of hundreds of companies for a
wide range of systems and end
products.

Microcomputers mean high volume
and TI has unequalled production ca-
pacity and experience. In fact, TI is the

largest supplier of single-chip micro-
computers and has shipped more than
the next two suppliers — combined.

9900 Family
development tools

Reliable, available, economical develop-
ment systems designed to boost pro-
grammer efficiency and cut costs.

The AMPL* prototyping lab: A com-
plete set of the software and hardware
development tools for the TMS9940 as
well as for other 9900 Family CPUs.
The AMPL system provides a real-time
TMS9940 emulator and a logic-analyzer
function to solve complex programming
and hardware debug problems.

TMS9940E: This EPROM version of
the TMS9940 is the ultimate prototyp-
ing tool, allowing in-field system check-
out, reducing turnaround time and
expense for code revisions.

Leadership staying power

TI has paced the industry through
generations of semiconductor in-
novation, pioneering the lion’s share of
major milestones.

The 9900 Family is an important part
of that leadership tradition. The 9900
Family is a fact. A production-proven,
available, deliverable fact.

The continuing introduction of new,
advanced 9900 Family CPUs, with TI's
state-of-the-art technology and proven
production resources, demonstrates
TI’s total commitment to 16-bit
leadership.

That’s why you can design with the
TMS9940, confident in a family that’s a
reality today. Confident that the family
will grow with your needs to keep your
systems competitive at the leading
edge of tomorrow’s technology.

For more information about the
TMS9940, or any other 9900 Family
member, contact the TI field sales

TEXAS INSTRUMENTS

*Trademark of Texas Instruments Incorporated
© 1980 Texas Instruments Incorporated

INCORPORATED
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office nearest you. 2
For details and spe- | Fiftyears
cifications, write to |Innovation
Texas Instruments 2
Incorporated, P. O. Box
1443, M/S 6404, Houston,
Texas 77001.
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Introducing the terminal
you’ve been crying out for.

Operators who use video display
terminals all day know what a pain
in the neck it can be.

They sometimes experience
eyestrain, headaches, backaches,
and irritability. Because they try to

A tiltable monitor lets you reposition
the Ergonomic Terminal, so you
don't have to reposition yourself. You
can separate the keyboard and
video display and locate them in any
position you like. And the control

compensate for visual
problems by assum-
ing awkward body
positions.

Meet the Ergonomic
Terminal™ video dis-
play from Lear Siegler.
The terminal that makes
working conditions
easier on the worker.

15" Detachable monitor

12.5° Tiltable monitor

e

Non-glare viewing surface

Detachable keyboard,

stepped, sloped keys

Ergonomics is the /

successful physical
interaction between
man and machine. It's
the reason the Ergo-

nomic Terminal was designed.

For the most comfortable work
environment possible and the con-
venience of the operator.

IT COMES APART
TO KEEP YOU TOGETHER.

With the Ergonomic Terminal
ADM-42, you get a large, non-glare
15" screen to cut down on sore
eyes, tearing, and blurring. You get
a high-resolution monitor (7 x 11 dot
matrix characters) for the sharpest
picture available. You even have sepa-
rate contrast and brightness controls

Modular design allows
remote positioning of
terminal control unit

Conveniently
accessible baud rate
and format switches

Detachable keyboard
with 16 function keys
and numeric keypad

-
o
e

R
-

base portion of the terminal can be

remotely positioned out of the way.
Farewell, eyestrain. So long,

backaches. Good-bye, headaches.

BEAUTY AND BRAINS.

The ADM-42 isn't just another
pretty face. It's the smartest terminal
in its class with full editing capabili-
ties, a full array of visual attributes,
flexibility of format, security, inter-
face, and transmission. Not to men-
tion four-page display as standard
equipment. With an optional
extended memory capable of

Adjustable contrast
and brightness controls

adding data space up to a maxi-
mum of 8 pages.

The Ergonomic Terminal has a
bright, easy-to-read 1920 character
display (24 x 80), 128 ASCII char-
acter set, and 16 function keys
(optionally programmable) that
store 32 or 64 characters each.

It also comes with a 25th line
established and reserved for status
indicators and messages of up to
78 characters.

As if all this isn't enough, the
ADM-42 comes with options. Galore.

Soif you think the terminal you're
using now is a real eyesore, consider
the Ergonomic ADM-42.

[t just may put optometrists and
aspirin makers out of business.

Lear Siegler, Inc., Data Products
Division, 714 North Brookhurst
Street, Anaheim, CA 92803. 800/
854-3805. In California 714/
774-1010, TWX 910-591-1157, Telex
65-5444. Regional Sales Offices:
San Francisco 408/263-0506 *
Los Angeles 213/454-994] -
Chicago 312/279-5250 * Houston
713/780-2585 « Philadelphia
215/245-1520 * New York 212/
594-6762 * Boston 617/423-1510 «
Washington, D.C. 301/459-1826 *
Enngland (04867) 80666.

a LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

High resolution
monitor with
optional monitor
stand

The omic Terminal from LSI.
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Volume Lists Local Network
Equipment Vendors

Over 100 pages listing information
about more than 40 vendors of local
network components and systems, in-
cluding transceivers, modems, and
communications software, comprise a
volume available at $125/copy from
3Com Corp, 3000 Sand Hill Rd #1,
Menlo Park, CA 94025. Vendors listed
supply products that fit the loosely
defined category of local computer net-
works: networks that connect com-
puters within buildings at data rates
above 100k bits/s. A few exceptions are
included to extend the list in signifi-
cant directions.

Included in the listing are such ven-
dors as Amdax, Data Point, Digital
Equipment Corp, Hewlett-Packard,
General Electric, Intel, Interactive
Systems/3M, Nestar, Sytek, Ungermann-
Bass, Xerox, and Zilog. Each vendor
listing is about a page long, with pro-
duct descriptions, technical data and
delivery schedules. The name of a key
contact at each firm is included.

Carriers Adopt Standard
Interface for Terminals,
Access to Multiple Hosts

Three major data communications car-
riers in North America have agreed on
a common communications protocol
for interfacing IBM 3270 binary syn-
chronous terminals to their public
packet-switched networks. The carriers
are: Tymnet, Inc, 20665 Valley Green
Dr, Cupertino, CA 95014; GTE Telenet
Communications Corp, 8330 Old
Courthouse Rd, Vienna, VA 22180;
and Bell Canada, Computer Com-
munications Group, 160 Elgin St, Ot-
tawa, Ontario K1G 3J4, Canada. The
latter is the provider of the Datapac
network in Canada.

Manufactured by IBM and other
firms, 3270-type terminals are widely
used for data entry, database inquiry,
and other transaction processing ap-
plications. A typical application con-
sists of up to 32 display stations or

46

printers attached to a cluster con-
troller. A leased line directly connects
the controller to a host computer.

Agreement on the common protocol
enables carriers to provide 3270 com-
patible data transmission service be-
tween networks on an international
basis. The protocol specification is be-
ing made available to other carriers
worldwide and also to manufacturers
for developing compatible packet net-
work interfaces for their 3270 products.
Technical details on the interface are
available from each of the carriers
listed above.

A key feature of the interface is the
ability to access multiple hosts and dif-
ferent application programs on a
switched basis. The protocol allows
each display station or printer to con-
nect on demand to a host computer in-
dependent of other devices attached to
the controller, resulting in more effi-
cient use of terminals and communica-
tion lines.

Synchronous, Single-Line
Interfaces Extend LSI/PDP
Communications Abilities

Mounted on single quad boards, two
communications interfaces are de-
signed to operate with Q-bus™ and
Unibus™ systems. Both synchronous
single-line interfaces are functionally
equivalent and software compatible
with the DUP-11. They provide serial to
parallel and parallel to serial data con-
version, EIA level conversion, modem
control for full- and half-duplex opera-
tion, protocol management, and bus
interface.

The interfaces, according to MDB
Systems, Inc, 1995 N Batavia St,
Orange, CA 92665, offer increased
flexibility in handling bit- and byte-
oriented protocols. With data rates up
to 500k bits/s, they will accommodate
SDLC, ADCCP, and HDLC bit-oriented
protocol (BOP), and Bisync and DDCMP
in byte control protocol (BCP). Pro-
grammable character lengths of one to
eight bits for BOP and five to eight bits
for BCP are also provided.

Error control features include CRC-
CCITT preset to Os or ls, CRC-16 preset
to 0s, or VRC odd or even. Other
features include sync or secondary sta-

tion address comparison and idle
transmission of sync-flag on mark. The
units provide sync generation, detec-
tion, and stripping for BCP, automatic
detection and generation of BOP con-
trol sequences, zero insertion and
detection for BOP, and short character
detection for last BOP character. For
the Q-bus, all signal handling is con-
fined to the A and B slots.

Circle 517 on Inquiry Card

Modem Provides
Error Free Transmission on
Unconditioned Lines

Intelligent modem series Micro5000
removes the problem of undetected
transmission errors by providing
automatic retransmission on error. It is
capable of error free transmission on
telephone lines having error rates
greater than 1 in 10% through several
seconds total line outage. Micom
Systems, Inc, 9551 Irondale Ave,
Chatsworth, CA 91311, has announced
the devices, which are designed
specifically for use with minicomputers
and dumb terminals. The modems
allow asynchronous terminals to
operate at 2400, 4800, or 9600 bits/s on
standard unconditioned lines, error
free, without changes to existing hard-
ware or software.

The units also provide automatic
compensation for a variety of line pro-
blems and distortions. The line be-
tween modems must be a 4-wire point
to point leased line. AT&T 3002 basic
channels are adequate. The 2400-bit/s
modem is compatible with Bell
201/CCITT V.26, the 4800 bit/s version
with Bell 2084, and the 9600-bit/s unit
with CCITT Vv.29.

Error control technique is full
duplex, ARQ, go-back-N, with CRC, us-
ing a proprietary algorithm. Data com-
pression is achieved by removing start
and stop bits, and a 2600-character
buffer storage is dynamically allocated
to transmitted or received data as re-
quired. A MIL-STD-188C interface is
selectable for military data terminals.

MOS/LSI design results in low compo-
nent count; the 9600-bit/s modem is
implemented on a single 10.5 x 11.5"
(26.7- x 29.2-cm) card. Weight of a
standalone unit is less than 10 Ib

(4.5 kg). Circle 518 on Inquiry Card
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Need high-reliability
capacitors?

Low leakage. High and audio equipment

" _ o
et Call NIchicon. w-
temperature. Super - ' ! L So, if special perfor-

miniature types. High ripple. mance is what you need
High frequency. Reduced from a capacitor, go ahead
titanite. Bipolar. Nonpolar. Low Leakage 6.3 10 100 and design with confidence.
Thesg are ]u§t a few of the é‘;"iﬂmﬁb b f: “°6'2‘2’g' = There'’s just no capacitor
special application 160 to 450 manufacturer anywhere
capacitors we make for RD High Temperature 0. d ready to deliver more types
critical circuit needs. g’g‘;‘:m R oS s of special application
We're capacitor aluminum electrolytic,
specidalists. And that means we're delivering special ceramic disc and film capacitors.
application capacitors that meet the needs of the Now's a good time to write us for data sheets or to
computer, computer peripheral, data terminal, tele- contact your local Nichicon representative or dis-

communications, high-frequency filter, power supply tributor for samples, pricing and delivery dates.

We're special application
capacitor{j__ -2 sSpecialists.

We’re capacitor specialists. We have to go to extremes for you.
Nichicon (America) Corporation e 927 E. State Parkway e Schaumburg, IL 60195 e (312) 843-7500

Stocking distributors: Ambur Electronics e Argent Industries e Bell Industries e Captronics ¢ CAM/RPC e Century e Deeco e Eric Electronics ® GC Electronics ® Hall Mark Electronics e Jaco
e Kahgan e National Capacitor Supply ® Nova Electronics ® N.R.C. e Prime Electro Products Co. ® R.E.H. Electronics e Service Specialists ® Sterling Electronics e Tri-Start, Inc
Division of Nichicon Capacitor, Ltd., Kyoto, Japan
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NAKED MINI 4
EVERYTHING YOU'L

The NM 4/90

Twice as fast as the 4/30 and with a beefed up
instruction set. With a hefty 128K byte's worth
of direct addressing, it's an ideal choice for high-
performance applications like industrial control
and data communications systems

The NM 4/30 The NM 4/95
A midrange beauty. Twice

as fast as the 4/10 and with
a larger instruction set
Double register shifts,
multiple-word mem-
ory reference
instructions,
and more

ment unit for expansion to 8

for reliability. High speed
cache memory for faster
throughput. And Page

The NM 4/10

A half-card 16-bit mini
with half-cost economy.
Four on-board distributed
I/O channels, hardware
multiply/divide and DMA
are standard. Cost?
Even less than
many micro-
computers.

destruction of

space

The NM 4/04
SCOUTMthe little A
fella that's had OEM's  ff~ize &
buzzing for months e Sy
Through the wizardry "y

of ISOLITEMSCOUT SeSis
can test himself every time he's

turned on. And a 16-bit CPU, I/O, 32K

: ComputerAutomation
byte RAM, and card cage costs less than $1,000.

NAKED MINI Division

ComputerAutomation has iﬁst'
what you need to cut a path through
to your computer solutions.

up and running. And our PROTOS system pro-
vides multi-user development support.

Top of the line. Memory manage-

megabytes. ECC RAM memory

Protection to prevent

another user's

You need compatibility? We've got it, with
software compatibility from SCOUT through
our 4/90. And I/O compatibility across the
family, from the 4/10 through the 4/95. All with
up to 128K Bytes of directly addressable
memory. And up to 8 megabytes of physical
memory for the 4/95.

You demand reliability? We've got a track
record of success in applications as diverse
as automated bank tellers, aircraft control simu-
lators, blood analyzers, laser welders and
missile tracking systems.

Best of all, it’s all part of CA's OEM philo-
sophy that says to protect our profitability,

@A, NAKED MINI, SCOUT, ISOLITE, PROTOS and ComputerAutomation are trademarks of Computer Automation, Inc



GOMPUTERS.

NEED IN THE OEM JUNGLE.

Interfaces

Our famous Intelligent Cables
offer low-cost interfaces for async
and bisync communications,
CRT's, line printers, magnetic
tapes, I[EEE-488 and 16- and 32-bit
parallel I/O.

Software

Operating Systems, a RealTime
Executive, FORTRAN IV,
COBOL, PASCAL, editors,
assemblers, and communication
software.

p y . Which means com-
petitive prices, a hassle-free software policy,
timely deliveries and the best warranty in
the business.

We've got everything you'll need to battle
your way out of the OEM jungle.
And the path out begins on the right.

- A ComputerAutomation
) NAKED MINI. Division
Where OEM's come first.
18651 Von Karman, Irvine, California 92
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Memories

The family never runs short of memo-

ries. Core, RAM, and E/PROM. Plus
battery back-up and parity or error
correction. From 8K bytes to

Send help fast.
[ Please send the lastest full-color
l brochure on the entire NAKED
MINI family.
l [J Please send a sales
representative.

I Name

I Company._._

I Address

K078 | o WL A e

State_

256K bytes per card.

Peripheral Controllers
Provides interfaces for floppy
disks, high capacity disk systems,

communications and digital I/O

( o e
If you're really in a hurry to

fight your way out, give us a
call at (714) 833-8830 X455.

City__ Ve o AL l

0 Pleas? call meat . I
|

Title

Phone bt e

--------_—----“WJ
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I COMMUNICATION CHANNEL

Automatic Calling Unit
Interface Provides
Dial Backup Capability

SSA: SINGLE SYNCHRONOUS ADAPTER
DAS: DATA AUXILIARY SET

Automatic calling unit interface. Features include onboard RS-232 in-
terface and local loopback mode for online testing

The 801 automatic calling unit inter-
face (ACUI) provides for the connection
of up to two Bell 801 data auxiliary sets
(DAS) to the company’s family of com-
puter systems. Using the ACUI, any
number in the direct distance dial
(DDD) network can be called to
establish a data link. It is available
from Perkin-Elmer, Computer Systems
Div, 2 Crescent Pl, Oceanport, NJ
07757. The interface uses RS-232
voltage levels and conforms to RS-366
specifications. It connects to the DAS
via a standard 25-pin plug and accom-
modates both Touch-Tone® and rotary
dialing equipment.

A program call request to the DAS in-
itiates the dialing process. The DAS
then informs the program when each
successive 4-bit digit of the called
number should be transmitted. When
the entire number has been dialed, the
program waits either for a connection
to be established or for a timeout. The
latter condition may occur if the dialed
number was either invalid or busy and
the DAS will inform the program via
the abandon call and retry signal.

The ACUI is fully digit buffered. Two
independent ports allow concurrent
dialing of two different numbers. The
interface also provides complete pro-
gram control over the 801 DAS.

50

Among the ACUI applications are
dial network backup in event of failure
of a leased line, and terminal connect
with low traffic volume when leased
line costs are not justified. When traf-
fic increases, upgrade to a leased line
can be achieved without impacting ap-
plication programs.

The unit requires 5 Vdc at 3 A.
Dimensions are 7 x 15" (17.8 x 38 cm)
and weight is 1.5 1b (0.68 kg).

Circle 519 on Inquiry Card

Diagnostic and Management
System Serves
Medium Scale Networks

Large system management techniques
are now available for networks with up
to 32 lines. CMS-1000 offers such
medium scale network operators com-
plete monitoring and test generating
capabilities, and single operator
directed automated monitoring,
testing, control, restoration, and recon-
figuration. This system is the latest ad-
dition to the communications manage-
ment series (CMS) of Racal-Milgo, Inc,
8600 NW 41st St, Miami, FL 33166.

The 4-function system features a color
display terminal with a color-keyed
menu approach to ease operator
understanding and response.

A 10M-byte hard disc stores signifi-
cant information about modems and
other network devices, as well as their
physical location and interrelation-
ships in the network. The basic system
comes in a 16-line version, with an ad-
ditional 16-line expansion as an op-
tion; the expanded 32-channel version
supports 8160 managed units. System
communication with the managed net-
work is via interface processors, and
each processor is capable of semi-
independent handling of 16 channels
of network equipment.

CMS network processors, used in
conjunction with the diagnostic chan-
nel of the CMS modems, monitor and
display alarm functions for no
response, modem power failure,
streaming, receive line failure, exter-
nal customer alarm, normal mode not
restored, and multiple alarms.

The system automatically and con-
tinuously scans designated units and
reports inappropriate status or any
unexpected incorrect response. These
functions are performed from the cen-
tral site without interruption to normal
data transmission. Automatic resump-
tion of communications is effected
after a response failure.

Circle 520 on Inquiry Card

Direct Connect Modem
Functions With Either
Single- or Multiline Phones

Bell 103 compatible D-CAT™ modem of-
fers full-duplex capability and
voice/data monitor improvement of up
to 20 dB over acoustic types. The
modem incorporates hold function,
privacy button, and self-test.

The device, from Novation, Inc,
18664 Oxnard St, Tarzana, CA 91356,
is capable of working with a single- or
50-pin 6-line business phone at data
rates to 300 bits/s. A mode switch per-
mits user to monitor whether voice or
data are being transmitted. The
answer/originate direct connect device
has FCC approval for handset jack con-
nection with any modular phone. A
separate ac power supply minimizes in-
ternal heat and voltage hazards.

Circle 521 on Inquiry Card
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Instant Custom Keyboards!
Create Any Keyboard Array
Your Way
With Grayhill’s System 87

1. Do-It-Yourself Prototypes.
Choose the building block
modules you need; the System
87 includes 1,2,3,4,5, or 6 but-
ton strip switches, plus 3x4 and
4x4 keyboard pads. Stack them
as you want them; they main-
tain 2" button centers in any
configuration. Single pole/
common bus circuitry and ma-
trix coding. We provide snap-
on caps and self-stick legend
sheet. You get a professional
looking keyboard, laid out
exactly the way you want it.

It’s all one product...

but the sophistication grows right
along with your program. Sophis-
ticated low-profile snap-dome
contact system, too. .. provides
tactile and audible feedback to the

operator and a 3,000,000 cycle life.

. Short Run Production.

We supply modules electrically
and mechanically identical to
your prototypes, except the
legending is now hot-stamped.
Mount them on your boards,
and you’re in business.

Easy to use and easy to buy

3. Complete Boards for

High Volume Production.
GRAYHILL delivers your
complete custom keyboard—
button legends hot-stamped
or molded-in to your order,
arranged, mounted and
terminated to your
specification.

GRAYHILL Series 87 Dome-Contact Keyboards

are available off-the-shelf

from GRAYHILL or its distributor network.

Write for free literature.

ray‘:'// ..the Difference Between Excellent and Adequate
£ —T—

561 Hillgrove Avenue + LaGrange, IL60525 < (312)354-1040

CIRCLE 23 ON INQUIRY CARD
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DON'T LET DRIVING
YOUR MEMORY
DRIVE YOU CRALY.
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You're trying to drive a large, high-
performance memory array using 16K or 64K
RAMs. And it’s driving you nuts.

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

Introducing the Am2964B:
The Simple Solution.

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

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

But what about the interface to the RAM?
We thought you'd never ask.

Meet our Am2965/66
RAM drivers.

The faster you drive your memory, the

faster your system. And that’s where our new

Am2965/66 come in. Together with our
Am2964B, they achieve maximum perfor-
mance and completely eliminate undershooty

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

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

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

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

Bipolar LSI:
The Simple Solution.

Advanced Micro Devices O

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, from the start.
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Tariffs Filed for SBS
Communications Services

Applications for a variety of com-
munications services aimed at both
large and small user markets have
been filed with the Federal Com-
munications Commission (FCC) by
Satellite Business Systems (SBS), 8003
Westpark Dr, McLean, VA 22102.

The filings, submitted several
months before the company’s domestic
satellite communications system is
scheduled to begin commercial opera-
tions, involve three major areas: (1) an
operational tariff for communications
network service (CNS-A), an integrated
private communications network for
high volume traffic requirements,
scheduled for availability Jan 1, 1981;
(2) a description and informational
tariff for CNS-B, a private network ser-
vice for lower volume requirements.
Based on shared use of facilities, it is
planned for Jan 1982 availability; and
(3) an application to provide interstate
voice service through a network of
earth stations and associated facilities
connecting metropolitan calling areas
in the U.S., also scheduled for Jan
1982.

CNS-A features all-digital integrated
transmission using time division multi-
ple access techniques and dedicated
customer-premises earth stations. It
provides each customer organization
with a private network for nearly all in-
tracompany communication needs, in-
cluding telephone, computer to com-
puter, high speed electronic document
transfer, and video teleconferencing,
integrated into a single network. CNS-A
is provided through a minimum of
three earth stations called network ac-
cess centers (NACs). These facilities,
owned and maintained by SBS, include
relatively small rf terminals installed
on customer premises to permit inter-
connection with customer facilities and
terminal devices.

Charges for CNS-A are determined by
the configuration of the user’s net-
work: the number of NACs, amount of
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satellite transmission capacity, and the
number and types of network connec-
tion units (CAUs). CAUs provide the con-
nection between such customer equip-
ment as PBXs and computers and the
NACs. Satellite transmission capacity is
assigned in blocks called transmission
units (TUs). One TU equals 224k-bit/s
simplex capacity.

CNS-B, also a private network, offers
many of the same services as CNS-A, the
principle difference being that some
CNS-B facilities will provide services to
more than one customer. Each CNS-B

network will have a minimum of three
NACs, or two NACs plus at least one ser-
vice point, which is an SBS facility
located apart from customer premises.
While service points initially will be
limited to voice messages, they are
planned at a later date to accommo-
date up to 56k-bit/s data transmission.
The third major element of the fil-
ing requests establishment of a com-
pany network of 20 earth stations and
associated facilities to provide in-
terstate voice service connecting up to
150 U.S. metropolitan calling areas.

Modem with Integral
Diagnostic Features
Controls Data Network

4800 DCM master site (left) and remote
site modems. Master unit incorporates
additional diagnostic circuitry, in-
dicators, and controls needed for cen-
tralized network control and testing

Diagnostic controlled modem 4800 DCM
provides data transmission at 4800 or
2400 bits/s and has integral diagnostic
features for control of the entire net-
work. The design incorporates a
110-bit/s secondary channel for test
and control of remote site modems
without interference to mainstream
transmission. A single master modem
can control or monitor up to 79 remote
units. Analog, line, and digital loop-

back, plus antistreaming shutdown are
included in the diagnostic capabilities.

The modem, from Penril Corp, Data
Communications Division, 5520 Ran-
dolph Rd, Rockville, MD 20852,
operates full-duplex over 4-wire point
to point or multipoint leased lines, and
half-duplex or simplex on 2-wire leased
or general switched networks. Based
on CCITT Recommendation V.27 bis/ter,
8-phase differential modulation at
4800 bits/s, and 4-phase differential
modulation at 2400 bits/s are
employed.

Standard features for the devices in-
clude LSIlogic circuitry, automatic and
adaptive equalization, loop tests be-
tween modems, and error bit checks.
The equalization scheme allows the
modem to be used without adjustment
on leased lines having significant
distortion or on switched lines having
varying characteristics.

A basic configuration of the
modems, essentially a remote site unit
minus diagnostic capability, is also
available. O
Circle 522 on Inquiry Card
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LOOK TO ANALOG DEVICES FOR
MICROCOMPUTER COMPATIBLE
ANALOG /0.

If you need analog input,
output or combination
I/0 boards that are com-
patible with all the
most popular single
board microcomputers,
look to Analog Devices.
You'll get a fast two
week delivery, our
easy-to-understand
user's manual, and a
product backed by an
industry leader.

For complete informa-
tion and technical assist-
ance, call (617) 329-4700
and ask for RTI Product
R w l[\)/larke’cing.oAnan%8
RTI 1250 Series s e
= 16 Input Channels $605 fomapc B
=4 Output Channels $594
= Combination I/0 $751

®Registered trademark of Digital
Equipment Corporation.

ANALOG
DEVICES

WAYOUT IN FRONT

Analog Devices, Inc., Box 280, Norwood, MA 02062; East Coast: (617) 329-4700; Midwest: (312) 894-3300; West Coast (714) 842-1717;
Texas: (214) 231-5094; Belgium: 031/37 48 03; Denmark: 02/84 58 00; England: 01/941 0466; France: 01/687 3411; Germany: 089/53 03 19;
Japan: 03/263 6826; Netherlands: 076/87 92 51; Switzerland: 022/31 57 60; and representatives around the world.

RTI Series Distributors: Aimac/Stroum Electronics, Arrow Electronics, Harrison Equipment, Marshall Industries, TI Supply.
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TECHNOLOGY REVIEW

Computer Architecture Makes Oscilloscope

Into Measurement System

Using a computer architecture ap-
proach to design its 1980A/B measure-
ment system, Hewlett-Packard Co, Col-
orado Springs Div, 1900 Garden of the
Gods Rd, Colorado Springs, CO 80901,
introduces a new concept in time do-
main analysis. Bearing little resem-
blance to traditional oscilloscopes, the
1980A/B system provides versatility in
terms of measurement capability and
potential applications, reduced
downtime and faster setup and
measurement times, and the oppor-
tunity to use production or R&D per-
sonnel more efficiently.

Patterned after computer systems
with CPU operating systems, touch key
panel, display, and 1/0 ports to com-
municate with peripherals, the basic
configuration includes an 8085 based
microcomputer with a 16-channel D-A
converter, an analog input and
measurement section, and LED display.
The system is continuously calibrated
and features a single rotary control
and HP-IB port. Addition of front panel
enhancement modules and internal
feature ROMs allows future expansion
of function and measurement capa-
bilities. Each section in the architec-
ture is a completely partitioned unit,
communicating with each of the other
units via an internal bus structure.

Another major difference between
the system and today’s plug-in
oscilloscopes is that the basic con-
figuration, without any enhancements,
performs time domain measurements.
It provides 2-mV sensitivity at
100-MHz bandwidth, independent
main and delayed 5-ns/div direct sweep
speeds, main or delayed trigger views,
a large 10- x 12-cm CRT with a 10- x
10-div internal graticule, a dual (main
and main intensified, and delayed)
sweep mode, both delta time and
voltage measurement capability, plus
many features not on traditional
oscilloscopes. In contrast, most plug-in
designs require a partial or full com-
plement of plug-in modules to provide
even elementary measurements.
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key has been activated

Simplified front panel, instead of complex array of
knobs on traditional oscilloscopes, cuts setup time for
HP 1980A/B by as much as factor of five. Touch keys
are touch sensitive backlighted buttons, grouped in
color coded, hierarchical display with basic operating
modes at top, variable functions in center, and less fre-
quently used setup functions for signal conditioning
near bottom. Single digitally encoded rotary control ad-
justs all variable functions, depending on which touch

Most significantly, the 1980A/B is
capable of automated operation, which
offers the user two important benefits:
increased productivity and more effi-
cient use of personnel. The system can
be programmed by three different
methods. First, through the HB-IB, the
unit can communicate with and be

controlled by an external computer for
automatic or semiautomatic measure-
ments. The second method of pro-
gramming can be operator or com-
puter controlled and consists of a
series of nonvolatile registers that can
save up to eight complete front panel

(continued on page 58)

COMPUTER DESIGN/OCTOBER 1980



START

REVIEW

/— DEVICE 7

PROG

(INSERT )

ENTER

System 19/MOS Pak programs
all of today’s EPROMs and
offers plenty of room for future
growth. MOS Pak lets you program all
currently available EPROMs including
the 2704, 2708, 2758, 2508, 2516, 2716,
2532, 2732, 2732A, 2564, 2764, 68764,
and the new Hitachi 48016 EEPROM.
And what about the future?
Simple software changes to the
MOS Pak will enable you to program
new devices as they're developed—
even if you decide to design a
128K EPROM into your product.
Semiconductor manufacturers’
approval provides user security.
System 19/MOS Pak is the first ‘“MOS
only” programmer to meet the high
programming standards set by the

semiconductor industry.
Programming algorithms
received written
approval from 4% ﬁ@ﬁ@
manufacturers. yg
Approval plus
system assure you of high reliability
and device yield.
self-contained and easy to use.
System 19/MOS Pak goes where you
department or in the field. It requires
only ten seconds to set up and begin
code for the particular type of EPROM
you want to program. A lighted LED
socket to use.
And the MOS Pak’s new
devices can shorten programming
time by as much as 75%.

and waveforms have
all of the

Data I/O’s unique built-in cahb|n
System 19/MOS Pak is
need it: engineering lab, service
programming. Simply key in a four digit
on the MOS Pak will tell you which
programming algorithm for 64K

V1 é’]} GEER \\ ©\

System 19's modular concept
incorporates a mainframe and a variety
of programming paks.

CIRCLE 26 ON INQUIRY CARD

With the System 19/MOS Pak,
Data I/O now offers three great
ways to program MOS EPROMSs.
For EPROMSs
—MOS Pak programs single MOS
devices
—Gang Module programs eight
EPROMs at once
—Unipak programs more than 200
MOS and bipolar PROMs
For individual PROM and logic families
—More than 40 approved
programming paks
Let us show you the future. The
Data I/O MOS Pak is available now.
To make arrangements for a
demonstration or to get your free copy
of our MOS programmmg brochure,
circle reader
service number
or contact
Data /0O,
PO. Box 308,
Issaquah, WA
98027. Phone
206/455-3990
or Toll Free
800/426-9016.

DATAI/O
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TECHNOLOGY REVIEW

setups. Each can be recalled with just
two keystrokes or one HP-IB command.
The third programming method can
be added to the architecture as needed
through feature ROMs that expand resi-
dent firmware measurement
bilities.

Simplified operation was one of the
main goals in the design of the instru-
ment. Nontechnical personnel can now
make complex production measure-
ments, which previously required
qualified technicians. Independent of
a host computer, the unit contains
several features that make it easy to
use. In addition to the capabilities of
the save/recall registers and the ROMs,
an Autoscope key allows the user to
rapidly obtain a display. One keystroke
instructs the microcomputer to ex-
amine the input signals for vertical
amplitude, horizontal sweep speed,
and position, and to select settings on
the instrument that produce an
onscreen display—giving the user an
immediate starting point. Selective
Autoscope performs a similar function,
but allows certain setup functions,
such as input coupling and triggering
to be preserved during the Autoscope
sequence. This facilitates applications
such as node probing where autorang-
ing is desired by certain setup
parameters that must remain constant.

capa-

Improved measurement capability of
Hewlett-Packard’s 1980A/B oscilloscope
measurement system is achieved by in-
corporating computer architecture
design with internal operation controlled
by microprocessor and results in easy to
use instrument with expandable
measurement capabilities. Unit is parti-
tioned into eight independent functional
blocks that interface over internal bus.
Extensive digital control permits
physical separation of front panel and
analog measurement circuits. Operating
system is contained in 24k of ROM. 3.5k
of nonvolatile RAM is used for storage of
calibration factors and front panel
setups
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Software and firmware contribu-
tions to the simplification of the instru-
ment are not the whole story. The front
panel of the system consists of an array
of color coded touch keys arranged in
a logical hierarchy with the primary
functions for setting basic operating
conditions at the top, variable func-
tions in the middle, and setup func-
tions at the bottom. A series of soft
keys to the left of the CRT is defined by
software and used in conjunction with
option menus to provide interaction
between operator and installed firm-
ware. A single rotary control is used to
adjust all variable functions, depend-
ing on which variable function key is
activated. Audible feedback is pro-
vided by a click when a key is ac-
tivated.

There are no uncalibrated in-
dicators on the unit because both ver-
tical and horizontal axes are con-
tinuously calibrated, improving both
timing and voltage measurements and
making it impossible to make un-
calibrated measurements. Continu-
ously a variable vertical deflection fac-
tors from 2 mV/div to 10 V/div are
available to 100 MHz. Sweep speeds
are variable directly from 5 ns/div to
1 s/div in independent main and de-
layed sweeps. Continuous calibration
not only increases measurement confi-
dence and contributes to accuracy, but
speeds and simplifies measurements.
Circle 400 on Inquiry Card

Word Processing Equipment
Adds Operator Features,
Extends Functions

Word processing—the creation, stor-
age, and communication of
words—may take many forms. Equip-
ment typically falls into three
categories: standalone hardcopy units,
standalone display based units, and
shared or distributed logic systems.
While each suits a particular type of
application, the .trend seems to be
toward the wide use of distributed
logic systems, probably because of the
fail-safe nature of such equipment.
This trend has been promoted by the
increasing degree of intelligence
available within individual stations,
the decreasing - cost of equipment
capable of rapidly processing informa-

tion, and the availability of facilities
for electronic communication of text
between stations.

Among the benefits to be derived
from recently introduced equipment
are improved record keeping together
with instantaneous retrieval
capabilities. The steadily declining
cost per byte of magnetic storage has
promoted this facility within both
standalone units storing data on flexi-
ble diskettes and shared or distributed
logic systems with their larger capacity
hard disc subsystems.

Essential to any user, the printing or
hardcopy output function can be filled
by a variety of mechanisms with on-
coming developments in this area in-
cluding electrostatic, ink jet, and laser
printers. Other factors that play a role
in the potential of future systems are
communications facilities, access to
computers, and the combination of
arithmetic functions with word pro-
cessing functions within a system.

Increasing in rapidity through the
past years, announcements of products
intended to automate business func-
tions first focused principally on the
job of creating multiple copies of stan-
dard text. Business automation spread
into the creation of formatted and
footlined print quality copy for
reproduction, and reached the elec-
tronic mailbox and electronic filing
system and functions for keeping track
of executive appointmentis, messages,
and reports. Most of these functions re-
mained separate from the equally
essential processing of the volumes of
data that made all this communication
necessary in the first place. However,
each new surge of products has ex-
tended the function of the equipment
and thus the attendant selection prob-
lems. Products providing a transition
between the text manipulation func-
tions of the word processor and the
records processing power of the com-
puter have increased the flexibility
and growth potential of the field. A
few, now rearing their heads, offer
alluring clues about what the future
will bring and when the office of the
future will become reality.

Standalone Workstations

R 11 full-page and R 111 half-page
display word processors function alone
or in tandem to increase text
throughput and operator productivity.

(continued on page 60)
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The
Idea:

To take the Digital VT'100 and make 1t both graphical
and economical for OEMs and end-users.

Digital Engineering, the pioneers in retro-fit graphics, has done it again. This time,
we've turned DEC's VT'100 alphanumerics terminal into a sophisticated graphics
terminal that features multiple character sizes, dot-dash lines, point plotting, vector
drawing and selective erase for quick, easy updating of the graphics display.

But complete emulation of Tektronix® 4010 Series terminals—and compatibility
with most existing graphics software, including Tektronix Plot 10™ and ISSCO's®
DISSPLA® and TELLAGRAF ®—is just the beginning of the Retro-Graphics™ VT100
story. Graphics are displayed on a 12" (diagonal) green-toned screen at 640 x 480
resolution. Refresh raster scan technology insures a bright, easy-to-read display.

And all of the features that DEC's VT'100 begins with remain intact, including 96 upper/
lower case ASCII characters, up to 132 characters per line, numeric and function
keypads, detachable keyboard and a wide variety of screen customizing features.

The Retro-Graphics VT100. Whether you are looking for continuity with existing
DEC products, or for a high-quality graphics terminal at hundreds less than the

competition, the Retro-Graphics VT100 is
the right idea. An idea proven on
thousands of Lear Siegler ADM-3A
and 3A+ Dumb Terminals® And an
1dea taken another step further,
once again by Digital Engineering.
For more information, write or call.

e DIGITAL
=mm ENGINEERING

630 Bercut Drive
Sacramento, CA 95814
(916) 447-1600

TWX: 910-367-2009

Retro-Graphics™ is a trademark of Digital Engineering, Inc
DumbTerminal® is a registered trademark of Lear Siegler, Inc
Tektronix® and Plot 10™ are trademarks of Tektronix, Inc

ISSCO® DISSPLA® and TELLACRAF® are registered trademarks of
Integrated Software Systems Corporation
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mm multi
circuit
=4 switches
Jim andrelays

Let Us Solve Your
Switching Problems . . .

T-Bar Multi Circuit Switches and Relays for critical
circuits in data processing, data and voice com-
munications, test equipment, instrumentation,
control and interlock applications. Relays from 4-60
circuits and switches from 4-144 circuits. Call or
write for help now.

’ BiNCORPORATED
®

SWITCHING COMPONENTS DIVISION
141 Danbury Road

Wilton, CT 06897

203/762-8351

TWX 710/479-3216

CIRCLE 28 ON INQUIRY CARD

| TECHNOLOGY REVIEW ]

Two or three of these keyboard/display
workstations, from Burroughs Office
Automation Div, can share the same
printer. Equipped with dual-hopper
sheet feeder, the printer is used at full
efficiency and operators can queue
documents to it without leaving their
workstations. A dual-diskette con-
figuration permits communicating
systems to receive incoming messages
in background mode without tying up
the word processor. Software features
provide a forms mode that automates
preparation and completion of forms
and a math package that enables the
system to do basic arithmetic opera-
tions and perform calculations within
columns.

A dual-diskette configuration per-
mits communicating systems to receive
incoming messages in background
mode while onscreen editing and for-
matting continues. Using telephone
lines or public exchange networks, the
processors transmit at up to 2400
bits/s, operating in either batch or in-
teractive mode from diskette or
keyboard.

DEXNET networking capability for
electronic mail can be used to transmit
typed or printed text, charts, graphic
material, even handwritten informa-
tion at speeds to 20 s/page. Core com-
ponents of the network are digital fac-
simile equipment, analog facsimile
(FAX) communicators, and operator at-
tended analog FAX equipment. Com-
patibility between digital and analog
equipment permits users to tailor a
network to specific message traffic re-
quirements.

Circle 401 on Inquiry Card

Other recent entries in this field are
products from IBM, encompassing a
standalone text processing system (Of-
fice Products Div), a distributed office
system that allows word and data pro-
cessing applications to operate concur-
rently on the 8100 information system
(Data Processing Div), and enhance-
ment to the 5520 administrative system
that include file processing with
arithmetic functions and additional
communication capability (General
Systems Div). In conjunction with
these releases, IBM has issued a state-
ment in which it outlines plans to pro-
vide communications support for filing

(continued on page 62)
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BEEHIVE’S
SMART TERMINALS
do it all

while lowering OEM|/System costs
and increasing total performance

i $
% i §

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 (372) 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

EUROPE The Netherlands Phone 020-451522
W N

“A proven competitive manufacturer of smart terminals’
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and transmitting documents among
the systems existing and those recently
announced.

For instance, the Displaywriter com-
municates with other office systems
over telephone lines. The distributed
office system enables the 3732 text
display station and 3736 printer—
elements of the 3730 distributed office
communication system—to attach to
the 8100 information system. 5520
enhancements provide users with data
sort and merge capabilities in addition
to text and document distribution
functions.

A modular desktop text processing
system, the Displaywriter from the Of-
fice Products Div is one of the pro-
ducts offering communications capa-
bilities that will become the key to the
future. It also provides innovative fea-
tures that make the system easy to use.

Guiding operators with messages in
clear English on the CRT screen, it
allows continuous data entry. Capa-
bilities include dividing input into
lines and pages and justifying line
length. A spelling verification aid can
be operator activated. Analyzing the
structure of each word, the system
compares text to words in a
50,000-word dictionary, highlighting
unmatched words at machine speed for
operator correction or verification.
Users can add 500-word custom dic-
tionaries to cover the vagaries of their
specialized terminology.

Circle 402 on Inquiry Card

Permitting users to perform word
processing functions concurrently with
data processing functions, the
distributed office system allows attach-
ment of text display station and cor-
respondence quality printer to the 8100
information system, and expands in-
formation processing capability to in-
clude word and text processing.
Linked to an 8100, it provides users of
the 3730 distributed office communica-
tion system with a path to increased
storage capacity and performance.

Electronic document distribution
capabilities combined with file pro-
cessing and arithmetic functions
added to the 5520 Administrative
system allow users to blend ad-
ministrative tasks with other functions.

62

Communications enhancements add
bisynchronous communications for
document distribution between a 5520
and System/370 and support document
interchange between 5520 and
System/6, magnetic card equipment,
and Displaywriter. Other vendors
hoping to gain a share of the market
have also placed emphasis on
multilanguage capability, communica-
tions capabilities, modular problem
solving software, and output flexibility,
as well as redundant design for protec-
tion against system failures.

Circle 403 on Inquiry Card

Shared Resource Systems

Enabling users to grow from a single
standalone system into a network serv-
ing many locations with a common
data base, Systems 8 and 64 (NBI Inc,
1695 38th St, Boulder, CO 80301) also
maintain the integrity of the stand-
alone systems functioning within the
network. Both systems link office
workstations and peripheral devices
into clusters radiating from integrated
control units (ICUs) that offer high
speed document access while preserv-
ing independent workstation opera-
tions. Workstations on the System 8 or
64 may be either System 3000 stand-
alones or the 0ASys model 1T worksta-
tions that were introduced concur-
rently. All have their own processors
and memory to avoid system degrada-

tion. Thus, the systems provide both
benefits of resource sharing and those
inherent in standalone workstations.

System 8 uses an 8-port integrated
control unit that supports combina-
tions of up to 8 workstations and
printers with up to 10M bytes of data
storage, approximately 4000 pages of
document storage, partitioned in up to
32 directories. Two systems can be
linked to form a l4-device network
sharing up to 20M bytes of storage.
System 64 supports combinations of up
to 64 workstations, printers, or
peripheral devices with up to 70M
bytes (28,000 pages) of document
storage. System 8 ICUs can be plugged
into a System 64 ICU enabling small
system users to expand as necessary.
Both systems use the low cost model II
workstation and a high speed draft
printer capable of 300 lines/min. File
management capabilities include
ability to divide the ICU storage area
into up to 32 directories or individual
work areas of any size up to full disc
capacity. This allows all directories to
be scanned quickly to find a given file
and provides an efficient method of ar-
chiving long documents. The long
document archiving command causes
a document too long for storage on a
single floppy disc to be broken up
automatically and stored on several
discs.
Circle 404 on Inquiry Card

(continued on page 66)

Users can integrate various devices based on NBI’s System 8 In-
tegrated Control Unit (center). Radiating from ICU are System
3000 workstations with integral disc storage that function in-
dependently as standalone units or as satellites to ICU; printers;
and low cost Model Il workstation (foreground) designed to func-
tion only as satellite processor
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somedesigner

findsaspotin

a new machine

forasensor,a

pushbuttonora

keyboard,and none

of the 50,000devices we

make will fit. :
It’s always something.

Keyboards

Considering the number of products we make, you'd think we could satisfy
all of the people who design machines like computers and copiers. V &8

But no. r o

Every once in a while, someone still comes up with an idea
that our products don’t quite fit.

Naturally, we do everything we can to help. Which
happens to be a lot considering the years of experience we have
in the switching business.

You see, one of the reasons we have so many
sensors and manual controls in the first place is because
people have always come to us with design problems.

And they've usually resulted in new products. Which
become part of our product line.

So when you come to us with some new idea, we're
in a good position to modify an existing product for you.

Especially if you call us when you're starting a new project. &{;ﬁ;‘é‘;ﬁm

“Manual
switches

That way, you get our nearly 50 years’ experience helping
customers solve design problems.

Experience that includes the human factors engineering that makes
our pushbuttons easier for people to use. And the Hall effect technology ;
that makes our solid state sensors the most accurate you can buy. w -

So, if you have a design problem that’s been bothering y SRR ¢ ernols
you, call us at 815-235-6600. Or write MICRO SWITCH,

The Sensor Consultants, Freeport, Illinois 61032. MICRO SWITCH
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Bubble Price Break

Intel reduces prototyping prices of 1-megabit bubble
memories by 40% now. And guarantees a volume price
of $595 for complete component sets by August 1981.

Fast-breaking bubble technol-
ogy. You've been hearing about
it for years. Now Intel announces
the kind of break you’ve been
waiting for: a price break.

On August 11th, Intel lowered
its 100-unit price for the BPK72
Bubble Memory Kit by 40% to
$995—less than 100 millicents
per bit.

By August 1981, the price of
megabit bubble memories ordered
in 5,000-unit lots will be an
unprecedented $595. That’s 60
millicents per bit. Not “projected.”
Not “expected.” Guaranteed.

One year later, for 25,000-piece
orders, the unit price will be $295
—cutting the per-bit price in half

once more. Again, we guarantee it.

How can Intel guarantee such
a sharp price reduction? Simple.
Intel was the first to bring produc-
tion 1-megabit bubble memories
to market. We’ve been delivering
them for over a year, for a wide
range of applications, and now
we're moving prices down the
manufacturing learning curve.

Get more than bubbles
Intel’s bubble memory is a
complete set of bubble compo-
nents for microprocessor-based
applications. This set consists
of six special support ICs: a con-
troller, a formatter/sense amp.,
three packages for coil driving
and a current pulse generator. It
interfaces to Intel® and other
microprocessor system buses via
the controller, which handles up
to eight bubble memory packages,
and provides built-in power fail
protection and error correction.
The bubble element and its

small set of associated ICs can be

treated as a peripheral subsystem.
This allows designers to con-
centrate on higher level system
objectives, instead of spending
time learning the intimate details
of bubble device interfacing. Thus
minimizing expense in hardware
and software development.

Add more value
to your product

With Intel’s solid-state bubble
memory, all that moves is the
information. That means high
reliability and low maintenance
for your products, even in harsh
or unclean environments— the
kind where disks and tapes won’t
go. And since the memory is
completely nonvolatile, your data

intg) Price Quote

ttem

Date.
Qty

remains secure when the power
goes off. No battery backup or
replacement is necessary.
Furthermore, Intel’s bubble
memory system is small, light-
weight and silent. By packing
over 1 million bits into less than
100 square centimeters of board
space, it allows you to reduce
the size, weight and power con-

sumption of your products.

As the natural mass storage for
LSI microprocessor-based systems,
Intel’s megabit bubble memory
makes it practical to design more
features into your equipment.

So now you can build in program-
mability. Portability. Reduced
service and repair costs. All with
ensured data integrity, even in
hostile environments. Consider
what that means in your
applications.

Start designing now

Everything you need to start
designing your next generation
product is included in our Bubble
Memory Prototype Kit (BPK72),
available now from distributor
stock. It contains all the compo-
nents necessary for a 1-megabit
system, plus a printed circuit board
and complete documentation.

To find out how bubble mem-
ories can give you that competitive
edge in your next project—and
to receive our bubble brochure,
contact your local Intel sales
office/distributor. Better yet, have
one of our field sales engineers
give you a firm quote based on
exactly what you need for your
next product. Write Intel Cor-
poration, 3065 Bowers Avenue,
Santa Clara, CA 95051. Or call
(408) 987-8080.

intal delivers

solutions.

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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Focusing on resource sharing, Opus
80 from Hazeltine Corp, Greenlawn,
NY 11740, features constant interac-
tion between operator and workstation
by means of audiovisual prompts that
direct the operator to the correct pro-
cedural step and provide explanations

when an error has been made. This
dialog between operator and system
avoids the need to memorize code se-
quences and thus speeds the learning
process. The system’s 15" (38-cm)
diagonal CRT provides a full represen-
tation of document text and format,
displaying a full page of as many as
110 characters by 58 text lines or an
enlarged character display of as many
as 86 characters by 27 text lines. In

‘Basler Electric
= Highland, lllinois

66 CIRCLE 32 ON INQUIRY CARD

addition, a 4-line reference area at the
top of the screen constantly displays
full status information.

Included in the system’s capabilities
are the choice of 10 or 12 pitch and
proportional spacing, four varieties of
underlining (including double), three
types of bold print, and two levels of
superscripting and subscripting (Y4
and Y% line). A scratchpad glossary per-
mits temporary or permanent storage
of virtually unlimited capacity with up
to 27 separate blocks of text and up to
10 different formats for each worksta-
tion; up to 50 scratch pads are stored
on the central hard disc, and scratch
pads can be archived on removabie
discs. Global search and replace per-
mits up to 20 stacked text strings to be
located.

Standard on this system is a rigid
disc with capacity of 14.5M bytes
(about 3000 pages), with 29M bytes
available as an option. Each worksta-
tion contains 64k of memory and per-
forms most of its own word processing
functions using a 16-bit micropro-
cessor. Initially up to six workstations
and three printers may be connected
to the CPU. Workstations and printers
share disc storage, processing func-
tions resident at the CPU, and floppy
disc archiving. Planned enhancements
to the system will include communica-
tions, list processing, sorting, math,
and other applications packages, an
equation writing mode, interfaces to
other peripherals, including OCR and
photocomposition, and a tape car-
tridge backup for the entire disc.
Circle 405 on Inquiry Card

In addition to a shared file system
that serves up to eight workstations
simultaneously, Micom Co, Montreal,
Quebec, Canada, provides the 2001E
text editor having 128k bytes of
memory; the 2002 Twin which runs a
pair of workstations from one 128k
microprocessor; Micronet, a com-
munications package which converts
any of the company’s text editors into
an electronic mailbox; a software
package that offers arithmetic
capabilities on word processors; and
the Executive Work Station 1, a text
editor for executive use.

The 2001E features a Zilog Z80A
microprocessor which provides the
system with 128k bytes of memory,
enough to permit integration of

(continued on page 70)
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IMEMORY... FROITI THE LEADER

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.

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.

DEC 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

r-------------------1

1 I'd like more answers about mini-memories for my [
[] minicomputer. ]
B[O Please send information. [ ]
: [ Please have a salesman contact me. i
I Name .
I Title Phone l
: Company .
. Address l
l City State Zip L]
L-------------------J
Canada: Ahearn & Soper Ltd., Alberta, British Columbia, Ontario, Quebec ® Finland: Systek OY, 737-233; France: YREL, 956 81 42 ¢
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|., 02/6073626 * Netherlands: Technitron b.v., 020-45 87 55
Sweden: M. Stenhardt AB, (08) 739 00 50 * Switzerland: ADCOMP AG, 01/730 48 48  United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 * Australia/New Zealand: Anderson Digital Equipment, (03) 543 2077 e Indla: Industrial Electronic Instruments, 79281 e
Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co., Ltd., 03 (435) 4501
CIRCLE 33 ON INQUIRY CARD

67



We have averysimple philosophyabout
high perfmmanglé-lgt nli)icros. s

Theyshouldnt fail.
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Since 1975, Digital Equipment Corporation
has sold more 16-bit micros than any other
company.

ore than 100,000 of them.

And from the very beginning, our goal has
been simple: to build failure-free microcomputer
products.

To-approach this goal, we use what we be-
lieve is the most comprehensive reliability pro-
gram in the industry. In fact, we’ve adapted the
same program we developed for our minicom-
puter and mainframe systems.

And it starts while a product is still on the
drawing boards.

Reliability as a design goal.

We actually design reliability into Digital’s
micro products.

e original design team includes engineers
from product assurance, diagnostics, product
safety and field service. They make sure a micro
design is inherently reliable to begin with.

en before a component is qualified to go
into one of our micros, it has to pass evaluations
and tests lasting six months or more.

In production, we give every component a
complete battery of functional and package tests.
As the micro board moves through manufactur-
ing, we test extensively at every important stage.

Even after a product is in the field, we con-
tinue to study its performance and failure rates
so we can make design and manufacturing
improvements.

All this effort has paid off in extremely high
MTBFs. And an industry wide reputation for
reliability.

The industry’s most mature software.

Reliability is just as important for micro
software as it is for hardware.

At Digital, we’ve been refining and enhanc-
ing the RT-11 family of development and applica-
tion software for more than seven years.

RT-11 srovides a wealth of high level lan-
gua%es and development aids. Plus you have the

exibility of using RT-11 with a wide range of
LSI-11 hardware configurations.

RT-11 family capability ranges from multi-
tasking, multiterminal support for larger config-
urations to a very small kernel for single-task
applications. There’s also a subset of RT-11 de-
signed specifically for PROM applications. This
subset, called SIMRT, is an integral part of FOR-
TRAN IV.

And RT-11 development software is exactly
the same as RT-11 target software, so you can
debug your programs with complete confidence
right on the development system.

The total approach to micros.

Reliable performance is just one of the ways
we make micros easier to work with.

We also offer hundreds of hardware prod-
ucts to choose from —micro boards, boxes and
development systems. Memory and interface
boards. Terminals and printers.

CIRCLE 34 ON INQUIRY CARD

And we back it all with over 13,000 service
people worldwide, technical consultation and
training, and suﬁport agreements that can be tail-
ored exactly to the way you run your business.

It’s the total approach to micros, only from
Digital.

To learn more just send the coupon for a
coS};y of our free brochure, “The Story Behind
LSI-11 Microcomputer Reliability.”

For more information, contact: Digital Equip-
ment Corporation, MR2-2/M65, One Iron Way,
Marlboro, MA 01752. Or call toll-free 800-225-
9220. (In MA, HI, AK, and Canada, call 617-467-
7000.) In Europe: Digital Equipment Co. Limited,
Acre Rd., Reading, RG2 OSU, England. In Can-
ada: Digital Equipment of Canada, Ltd. Or con-
tact your local Hamilton/Avnet distributor.

I'd like to know
more about Digital’s
reliable micro products.™

(] Please send me your brochure, “The Story Behind
LSI-11 Microcomputer Reliability.”
[ Please have a Sales Representative call.

Name

Title

Address

City State Zip

My application is

Send to Digital Equipment Corporation, Microcom-
uter Products Group, MR2-2/M65, One Iron Way,

arlboro, MA 01752.

I
I
I
I
I
I
I
I
I
Company ,
I
I
|
|
I
I
I
I

It took the minicomputer company
to make micros this easy.
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various software programs on one
module diskette as well as develop-
ment of special applications packages
for specific working environments. A
128k-byte microprocessor is also used
in the 2002 Twin. Two operator
workstations share that controller,
each with its own disc drive but with
access to the other when necessary.
Dual-disc capability combined with the
128k-byte memory gives operators ad-
vanced functions at a lower cost per
terminal in multikeyboard configura-
tions.

Combining large storage capacity
and shared file capabilities of a ter-
minal computer with simplicity and
operational independence of stand-
alones, the shared file system uses a
removable cartridge with 16M bytes of
storage and offers 16M, 48M, or 80M
bytes of fixed hard disc storage. Up to
eight units can use the system
simultaneously, with each user able to
access both a common and a private
library.

Giving executive level personnel ac-
cess to files stored on diskettes, the Ex-
ecutive Workstation 1 consists of a
basic keyboard and CRT which can be
plugged into a controller via an
adapter. Running the Execupak ap-
plication package, the system could
provide an updated agenda of appoint-
ments, phone calls, and letters to be
answered, and would organize and
store incoming mail by subject and
sender, and present a detailed status
report of long term projects.

Circle 406 on Inquiry Card

Modular clustered systems that share
data base, peripherals, and communica-
tions also offer an “‘Always Up™”
redundant design developed by Syntrex
Inc, 110 Centennial Ave, Piscataway,
NJ 08854, to ensure continuous opera-
tion. A CRT based office automation
workstation that combines advanced
word processing capabilities with
management support functions, the
standalone Aquarius workstation in-
cludes two 160-page diskette drives and
interfaces to an IBM Electronic Selec-
tric® typewriter. Features aimed at ad-
ministrative and management support
personnel include natural language
electronic filing system, automatic file
searching, and optional communi-
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Aquarius office automation workstation combines advanced word
processing capabilities with management support functions. Unit
includes 25-line tilt and swivel CRT screen and two 160-page
diskette drives in standalone workstation for use with optional
daisywheel printer and movable editing keyboard or electronic
typewriter

cations functions. Word processing
capability includes display of justified
text, single- and double-underlines,
footnote references, bold print, horizon-
tal and vertical lines, and even forms.
Screen information can be scrolled both
vertically and horizontally.

Gemini integrates up to 14 Aquarius
workstations into a clustered system
and provides them with instant access
to up to 60,000 pages of storage.
Capricorn combines all of Gemini’s
capabilities with advanced office
automation functions like automatic
spelling checking, automatic keyword
indexing, and electronic mail. Each
system contains a built-in duplicate to
ensure that office personnel never
have to wait for a repair call. If one
side of the redundant system detects a
problem with the other, it automati-
cally takes over all system functions.
And because all incoming information
is stored in both sides, the system
eliminates the need for elaborate
backup procedures and specially
trained operators. A service approach,
called the Service Genie™, uses the
operational side of the system to
automatically dial the service center
and report any failure or malfunction.
Circle 407 on Inquiry Card

Multifunction Systems

Extending capabilities to continue the
multifunction evolution of their
RayText systems, Lexitron Corp, a
Raytheon Co, 9600 DeSoto Ave,
Chatsworth, CA 91311, provides soft-
ware enhancements that combine
distributed data processing with word
processing. Systems accept a software
upgrade from the Intelligent Terminal
Div of Raytheon Data Systems to ex-
pand into distributed data processing
functions such as user programma-
bility, database management, source
data entry, and program development.
PTS/1200 systems can accept RayText
software and attach VT workstations to
add word processing functions to the
distributed data processing system.
Support for BASIC language on
VT1202 and 1303 text processing
systems adds another level of flexi-
bility. Using BASIC capability, units
can be transformed into multifunction
information systems without addi-
tional equipment investment. Users
can create their own programs; the
system’s interactive interpreter
simplifies development and

(continued on page 74)

COMPUTER DESIGN/OCTOBER 1980



[
(4
[
vt
[
.
.
[
L
it

Push-n-pull tractors, adjustable tear bar and 1-to-9 part forms hhdling: all in one printer.

Finally, real-time forms access
plus continuous forms output in one
printer. Perfect for such applications as
airline ticketing, invoicing, order prep-
aration and more. And another example
of the expanding TermiNet 200 printer
family’s application versatility.

No-waste, flexible forms control

One reason: an adjustable tear bar
that lets you use standard forms with
different header lengths. For precise
alignment, no paper waste and clean
paper tear. Every time.

More reasons: servo-driven trac-
tors that allow infinite manual adjust-
ment in both forward and reverse. A
non-volatile electronic VFU that makes
forms set-up easy and permits storage
of up to 8 vertical formats. A down-
line loading option enabling you to load
formats directly from your data source.
Plus straight-through paper path and
push-n-pull tractors that give you per-
fect first-to-last-copy registration. As
well as smoother paper handling for all
types of forms, including single-part

paper.

More features add up to more
application versatility

With TermiNet 200 printers, you

can also get a 9 x 9 printhead for excep-

tionally legible underlining and lower-
case descenders. Two complete 96-
character switchable print fonts for
ASCII/APL use or your own special
needs. A choice of Magnetic Tape or
Edit Buffer Accessory. Plus a 100%
duty cycle capability, excellent print
quality at speeds up to 200 cps and low
cost of ownership. All of which help
make TermiNet 200 teleprinters and
line printers the industry workhorses.

Immediate delivery instead of
piecemeal allocation

Why wait months for other
printers when TermiNet 200 printers are
available now? When you need them.
Mail the coupon today and find out
how the expanding TermiNet 200
printer family can meet your range of
application needs and generate real cost
savings.

Quality that will make a lasting impression

GENERAL @B ELECTRIC
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Great
rip-ofis:
Just one way
TermiNet 200
printers give
you no-waste
forms access

Mail today to:
J. Walsh,
General Electric
Company,
TermiNet 794-49
Waynesboro, VA 22980.
Telephone: (703) 949-1474.

O Send me more information about the
expanding TermiNet 200 printer family.

[0 Have asales representative contact me.

O I'malso interested in a TermiNet 200
printer demonstration.

Name

Title

Company

City State, Zip.

Telephone







Data Systems Design’s
S DSD 880

Introducing the DSD 880 —
A DEC-compatible
disk system combining

eight-inch Winchester and flexible disks

For DEC users who need more capacity and performance than a dual RX02,
the DSD 880 now offers a more cost effective alternative than a dual RLO1.
Consider these benefits offered by the DSD 880:

significantly lower initial and total life-cycle costs

the reliability of a Winchester, with 7.5 Mbytes, emulating RLO1

the removability of a flexible disk, with 1 Mbyte, emulating RX02

valuable saving in rack space (5%" vs. 21" for dual RLO1)

unique “hyperdiagnostics” enabling fast and easy trouble-shooting to the
modular level

built-in bootstrap eliminating the need for an expensive DEC bootstrap board
and saving a backplane slot

® one half-quad backplane slot vs. two quad boards for the RLV11
¢ versatile interface card for easy integration with any LSI-11 backplane, unlike

DEC’s RLV11 interface that needs a special backplane and cannot
be used with the VT 103 terminal

Compare for yourself and see why nothing compares to the DSD 880.

The Intelligent Alternative to DEC Disk Systems

To get more information on the DSD 880 call or write:

CORPORATE HEADQUARTERS: WESTERN REGION SALES: EASTERN REGION SALES:
2241 Lundy Avenue 2560 Mission College Bivd., Suite 108 51 Morgan Drive

San Jose, CA 95131 Santa Clara, CA 95051 Norwood, MA 02062
TEL: (408) 727-9353 TEL: (408) 727-3163 TEL: (617) 769-7620
TWX: 910 338-0249 TWX: 910 338-0249 TWX: 710 336-0120

INTERNATIONAL SALES: Australia, Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada (416) 625-1907; Denmark 01/83 34 00;
Finland 90/88 50 11; France 01/956 81 42; Israel 03/ 298783; Italy 02/ 4047648; Japan, Osaka (06) 3231707, Tokyo (03) 345-1411;
Netherlands 020/45 87 55; New Zealand 693-008; Norway 02/78 94 40; Sweden 08/38 03 70; Switzerland 01/730 48 48; United
Kingdom 01/2077-1717; West Germany and Austria (089) 812 6005.

® Registered trademark of Digital Equipment Corporation

VISIT US AT SAN FRANCISCO
MINI-MICRO '80 BOOTH 203
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documentation and also permits the
system to be used like a calculator.

Another step toward increasing
economy and productivity of word pro-
cessing systems, the VT1630 print multi-
plexer allows users to develop low cost
clustered work groups, minimizes disc
handling and printer setup time, and
reduces overall cost per workstation.
This makes it possible for users to in-
vest in additional keyboards to take
full advantage of the productivity
benefits of electronic text editing. The
multiplexer allows direct attachment
of up to six VT workstations (any com-
bination of VTI1201, 1202, and 1303 text
editors) with up to three standard,
wide track, or twin track printers in
any combination. Any workstation can
select any printer, enabling users to
send jobs for continous forms to one
printer and other jobs to different
printers. When used with VT1303
editors, print queuing is possible, per-
mitting operators to work on other jobs
while previous jobs wait to be printed.
Circle 408 on Inquiry Card

Low end additions to the OIS family
further solidify the existing stature of
Wang Laboratories, One Industrial
Ave, Lowell, MA 01851, in the word
processing field. OIS 105, designed for
small office clusters, distributes func-
tion to the point of need and offers in-
creased software performance and
hard disc technology at a low price. OIS
models 115-1 and 1152 fill the needs of
small to medium range clusters. All OIS
systems upgrade easily to Integrated
Information Systems (IIS). by incor-
porating the OFFICE-BASIC program-
ming language, telecommunications,
and high speed image printing
capabilities, and MAILWAY electronic
mail software. These systems combine
word processing and data processing
capabilities in one device.

The entry level 105 supports two
workstations and one printer. User
storage is provided through the use of
a 2.5M-byte sealed disc. A 300k-byte
diskette drive is packaged within the
master for easy storage in an office en-
vironment. A telecommunications or

Microprocessor-Designers. . .

Low-Power

Switchers Work /-
On All World™

Voltages

Without Changing Taps,
Jumpers or Switches

Imagine you could design a microprocessor sys-
tem that would operate almost anywhere in the
world with a single switching power supply. Well,
you can with Converter Concepts’ low-power
switchers!

Only Converter Concepts
produces 15 to 100 watt switchers that operate on any
voltage from 90 to 250VAC.or 10 to 40VDC — without
switches, jumpers, taps or other modification

You get reliable operation
during power failure, too, on power as low as 50VAC,
with minimum degradation of output voltage

Our advanced
switchers use a single transistor, single trans-
former flyback design with soft turn-on charac-
teristics and short circuit protection. You get less
complexity, higher reliability and efficiency, and a
cost that's competitive with linears

4046

Four input power ranges and single, dual or triple
output options are available in low-cost printed cir-
cuit board, open frame or RFI-resistant enclosed
packages

R0US QUALIT ( L We're building a
reputation for tough QC, so éou re buying confi-
dence with every Converter Concepts” switcher.
Call us today for engineering assistance, our latest
engineering catalog, prices and your nearest CCl
representative

= . CONVERTER
&3 CONCEPT.').NC

435 S. Main St. Pardeeville, WI 53954 Tel. ( 608) 429-2144
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Ideographic word processing system
from Wang Labs can create, edit, and
print documents in Mandarin Chinese,
Japanese, or English. Standard 10-key
pad reproduces 10,000 characters using
3-corner coding method. Printer outputs
in traditional columnar or contemporary
horizontal style

phototypesetter connection is available
as an option. All OIS software and
peripherals, including high speed im-
age printer, twin head daisy printer,
and 5541Z phototypesetter are sup-
ported. Addition of text editing,
hyphenation, and justification pro-
vides a complete photocomposition
system.

The model 115-1 supports up to eight
peripherals in any combination. The
system is designed for users requiring
systems larger than a standalone, but
smaller than a large cluster, and may
be expanded by simply adding
peripherals. User storage is through a
4.2M-byte sealed disc. Like the 105, the
300k-char diskette drive is packaged
within the master. Model 115-2 differs
from the -1 only in disc storage capaci-
ty. This unit uses an 8.4M-byte sealed
disc, and is geared to users requiring
online accessibility to a large amount
of data and documents.

Circle 409 on Inquiry Card

Foreign Language Units

Hoping to exploit the vast potential of
the international market by providing
foreign language capability, CPT 8000
and 6000 word processors have been
designed to accept, display, and

(continued on page 78)
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: RS-232
Tuippple Port TAPE TERMINAL
FOR 3M DC100A

antex DATA CARTRIDGE

The new Series 1000 Triple Port Tape Communica-
tions Terminal controls and monitors anv RS-232
host system.

Just plug it directly into CRT terminals, mini-
computers or printers.

Or communicate via modems, acoustic couplers
and telephone lines.

Two of its three I/O ports are bi-directional and
independently baud rate selectable. The third port
is dedicated for a printer.

Its versatile microprocessor controlled design
permits the use of one or two Model 200
MINIDRIVES™ with up to 2.2 megabytes
storage capacity.

Contact us today for complete details —

antex Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, NY 11787
(516) 582-6060 TWX 510-227-9660
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High quality, low cost,
and compatible with
most major systems.
What more could you
ask for?

Fujitsu 700 series connectors range from
headers and sockets (including 4-sided
headers), and polarized card edge types, to
DIP plugs, and PCB transitions (staggered or
.100" x .100" centers). All 700 series headers
and sockets meet MIL-C-83503 for lock and
eject hook, strain relief and, of course,
polarization. And Fujitsu connectors offer three

types of polarization: bump, header key or
socket key. Truly a full line of flat-cable
connectors with outstanding reliability.

Some of the high reliability is, in fact, due to
Fujitsu’s unique IDC (insulation-displacement
connection). It makes a firm, gas-tight
connection between the U-contacts and the
wire conductors. That means you have no
problems during assembly or after you make
your interconnections. Or in the field. And that
means you save money. And speaking of
saving money, you must look into our 720 series,
which is a discrete wire connector, with crimped
contacts, that is compatible with our 700 series
lock and eject header.

All of the Fuijitsu 700 series connectors are UL
recognized (E-71597), all are flame retardant
(UL 94) and solvent-resistant. The matin:
surfaces are selectively gold-plated and all PCB
terminals are pre-tinned.

The quality is obviously there, the reliability is
assured with the Fujitsu name. The cost is low
because we are competitively priced. All in all,
we feel you'll find our connectors and our
service outstanding!

For your convenience, we have a complete
stock of the 700 series in Chicago. And a
national network of distributor/assemblers.
For complete details on the 700 series
connectors, call or write Fuijitsu today. It'll be the
best connection you ever made.



FUJITSU CONNECTOR DISTRIBUTORS
ARIZONA INSULECTRO 7360 E. Acoma Drive, Suite
9 Scottsdale, AZ 85260 c(’602 991-2370
CALIFORNIA INSULECTRO 3176 Airway Avenue,
Costa Mesa, CA 92626 (714) 957-8093
INSULECTRO/VYKRA RP 650 Clyde Court,
Mountain View, CA 94043 (415) 969-7010
INSULECTRO 1175 W. Morena Blvd., San Diego, CA
92110 (714) 276-6604 IMAGE ELECTRONICS, INT'L
15052 Redhill, Tustin, CA 92680 (714) 730-0303
COLORADO INSULECTRO 3370 Peoria Street,
Aurora, CO 80010 (303) 344-4451 FLORIDA Dielco
2775A Cyprus Creek Road, Fort Lauderdale, FL 33309

305) 973-8700 ILLINOIS HAWK ELECTRONICS
INC. 1666 S. Wolf Road, Wheeling, IL 60090 (312
459-4030 NEP ELECTRONICS 8300 W. Addison St
Chicago, IL 60634 (312) 625-8400

INDIANA STAR-TRONIC 1717 E. 116th
Street, Carmel, IN 46032 (317) 844-0102

MARYLAND TECHNICO INC. 9051 Red Branch
Road, Columbia, MD 21045 gog 995-1995
MASSACHUSETTS VECT ALES 24 Denby
Road, Allston, MA 02134 (617) 787-2790 MICHIGAN
STAR-TRONIC 23995 Freeway Park Drive, Fammington
Hills, MI 48024 (313) 477-7586 CAMELOT
ELECTRONICS 37045 Schoolcraft Highway, Livonia,
MI 48150 (313) 591-0055 NEW JERSEY TONAR
INDUSTRIES 53 S. Jefferson Road, Whippany, New
Jersey 07981 (201) 884-1400 NEW YORK
FAIRMONT ELECTRONIC SALES 295 Oser Avenue,
Hauppauge, NY 11787 (516) 231-3313 OHIO
STAR-TRONIC 4977 Northcutt Place, Dayton, OH
45414 (513) 222-5804 STAR-TRONIC 22650 Lorain
Road, OH 44126 (Cleveland (216) 779-9660
CAMELOT ELECTRONICS 3827 April Lane,
Columbus, OH 43227 (614) 239-

CIRCLE 39 ON INQUIRY CARD

Fujitsu America, Inc., Component Sales Division

910 Sherwood Drive, Lake Bluff, lllinois 60044 Phone: 312-295-2610 Telex: 20-6196. TWX: 910-651-2259

PENNSYLVANIA STAR-TRONIC 409 Beatty Road,
Monroeville, PA 15146 (412) 372-3340 TEXAS KA
ELECTRONIC SALES 9090 Stemmons Freeway,
Dallas, TX 75247 (214) 634-7870 KA ELECTRONICS
SALES 8910 Research Blvd., Austin, TX 78758 8312
458-2257 WASHINGTON BOMBER'SELECTR!
SALES, INC. 930S.W. 152nd, Seattle, WA 98166 (206)
244-2296 INSULECTRO 3908 148th Avenue N.E.
Redmond, WA 98052 (206) 885-3800 WISCONSIN
TAYLOR ELECTRIC 1000 E. Donges Bay Road,
Mequon, WI 53092 (414) 241-4321
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output Spanish, German, Swedish,
Danish, and Norwegian. Software
necessary to modify the systems to any
of 15 languages is supplied by CPT
Corp, 8100 Mitchell Rd, Minneapolis,
MN 55440, on two discs.

The WordType Table Configuration
disc converts each keystroke on the
keyboard to the designated characters
of that particular language on the
display screen, and with the proper
printwheel inserted, it coordinates the
keyboard with Rotary IV and V
printers. The WordType Message Con-
figuration disc converts the system
messages into the designated
language. Adapting the processor to a
language other than English takes less
than 60 s and can be accomplished by
transferring tables of the desired
language from one disc to another.
Unlike other systems with multilingual
capabilities, the systems can operate in
one language for the keyboard and
printer and another for system
messages. For example, a Spanish
operator may type and print letters in
German while system messages appear
in Spanish for the operator’s use.
Circle 410 on Inquiry Card

Dramatically simplifying Chinese
and Japanese keyboarding, the Ideo-
graphic Word Processing System that
Wang Laboratories has added to its
stable of word processing equipment is
a disc based CRT display text processor
that can be used to create, edit, and
print documents in conventional or
simplified Chinese, Japanese, or
English. The system, according to the
company, will have a strong impact on
the ideographic character area since
the standard 10-key pad can reproduce
some 10,000 characters, which former-
ly required thousands of keys.

Extensive conventional Chinese,
simplified Chinese, and Japanese dic-
tionaries, each containing over 10,000
characters, have been developed for
the system. Each Chinese and
Japanese Kanji character has been
given a 6-digit identification number.
Based on the shape of the character,
this coding, indexing, and retrieving
system, called the Three Corner
Coding Method, uses a standard
keyboard layout, and eliminates the
tedious means of coding characters
and dependence on the recognition of

78

radical Chinese characters.

Based on the Office Information
System (0IS), the Ideographic WP
System offers a range of standard word
processing features in a modular
system. Basic configuration consists of
a master OIS processor with a single
diskette drive, 5536-IWS CRT worksta-
tion with 64k memory, and 5531-1P im-
pact matrix printer. Standard system
disc storage can range up to 127.5M
characters. Optional disc capacity,
available on all systems for document
backup, additional storage, and archiv-
ing, is equally expandable. Distributed
intelligence of the system permits the
workstation to perform these functions
while other users on the same system
are performing similar operations in
the English language.

The system features a combination
keyboard that includes the standard
character, operations, and transactions
keys. Character keys are used to access
the Japanese Hiragana, Katakana, and
English characters, as well as Japanese
accent, pronunciation, and stylized
question marks. The eight phonetically
silent Japanese characters are
displayed in reduced size through a
2-keystroke sequence. The keyboard
also includes a numerical keypad from
which the user may access all Chinese
and Japanese Kanji characters
through a unique character generation
method.

Linking Electronic to
Traditional Methods

A bottleneck in true information pro-
cessing systems, in particular those
with electronic mail capabilities, forms
when operators must rekey documents
arriving in traditional paper form for
entry into the filing system.
Eliminating this roadblock, OCR equip-
ment introduced by Burroughs, OCR
Systems, 9 Ray Ave, Burlington, MA
01803, operates online with a word
processor scanning typewritten text
and transmitting it automatically to
the word processor, considerably in-
creasing input and throughput, and
providing a bridge or compatibility
factor between traditional and elec-
tronic methods.

To become a core component in in-
formation processing in the office, OCR
equipment must be able to read the
Courier typeface, a font used exten-
sively on typewriters, word processing,
and other printers, and to format
material for several manufacturers’

word processors. The capacity for do-
ing this—compatibility factor—is pro-
vided by the 1220 optical page reader, a
low cost OCR scanner that can read and
format information for as many as four
different makes of word processors. By
using the OCR reader in conjunction
with currently installed office equip-
ment, the user can reduce repetitive
keyboarding, level out workloads,
speed turnaround, and dramatically
lower the overall cost of document pro-
duction. The equipment scans copy
faster and costs less than other OCR
readers, reading up to 3000 words/min,
and selling for under $20,000.

The unit accepts typed draft pages
prepared on any Courier equipped
typewriter, word processor, or printer,
converts the information to digital
form, and transmits it to text editing
systems for further processing or to
computers for central storage. The
scanning technology employed is ex-
tremely accurate. Typically, less than 1
error is made for every 4 to 6 pages of
ordinary copy—far fewer errors than a
typist would make in rekeying similar
amounts of material. As text is scanned
it is converted to digital codes, which
are recorded on word processor com-
patible magnetic media or transmitted
to an online text editing system.
Modems can be used to interface the
scanner to remote processing equip-
ment over ordinary communications
lines. The scanner is compatible with
most standalone, cluster, or shared
word processors, and can be equipped
with circuits to interface with more
than one manufacturer’s equipment in
the same facility.

Regardless of the capabilities pro-
vided by the equipment, the question
that will remain of the utmost impor-
tance over the long term is whether or
not the system is easy to use. Some
systems offer menu structures that
facilitate their use by noncomputer
personnel, while others require the
memorization of complex codes or
have functions with English labels that
are used differently than in ordinary
English. If these systems are ever to
fulfill their enormous potential, de-
signers must place greater stress on
human engineering factors and make a
serious commitment to winning gen-
eral acceptance for the technology in
both the office and the executive suite.
Circle 411 on Inquiry Card

(continued on page 82)
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More memory on board
and a custom-design capability.
Memory systems from Texas Instruments.

Quality. Reliability. Compatibility. And
more memory on board than anybody
else can offer. These are just a few of
the many user benefits inherent in TI’s
new add-in memory modules.

Here’s more:

TMM20000 modules
This high-speed module is fully com-
patible with the DEC PDP-11 family of
UNIBUSTt computers. And, the
TMM20000 offers enhanced system reli-
ability through error detection and cor-
rection (EDAC) on board.

High-density, 256K x 16 bits organi-
zation plus 6 bits for EDAC, make TI’s
new TMM20000 the densest add-in
module ever. Operation from a single 5-
V supply with low power consumption
is another big plus.

Programmable options include
modified or extended UNIBUS, I/0
page size, control status register ad-
dress location, and error status regis-

ter. Twenty-two address lines allow for
expansion to 2M words.

TMM10000 modules

Two versions. Both Q-BUST and
Q-BUS PLUST compatible. Q-BUS for
LSI-11/2. Q-BUS PLUS for the newly
announced LSI-11/23. The TMM10000-
01 with parity. TMM10000-02, without.
Both modules use 5-V only technology
storage devices for high performance
and low power.

These add-in modules, organized 64K
x 16 bit words, with an additional 2 bits
for parity (01 only) are the densest
available on a standard DEC “dual”
board. An optional feature allows ex-
tended addressing to 1 megabyte. Fast
access and cycle times, too.

Basic storage unit
All TI-designed add-in memory sys-
tems employ a state-of-the-art 5-V
memory technology. The basic storage
unit makes possible such module fea-

tures as increased board densities,
lower power dissipation, improved
performance and enhanced system
reliability.

These same advantages will be
available to users who require produc-
tion of custom memory systems.

Custom capability

If you need custom memory systems in
production quantities, be sure and talk
to TI. We'll custom-design modules for
specific applications with the same high
quality, reliability and meticulous at-
tention to cost-effectiveness that our
standard modules offer.

For price and availability informa-
tion, call your nearest TI
Semiconductor sales
office or authorized dis-
tributor. Or contact Texas
Instruments, Box 1443, [7
M/S 6958, Houston, Texas
77001. (713) 490-3746.

Fifty Years

or .
Innovation
(o]

TEXAS INSTRUMENTS

t Trademark Digital Equipment Corp.
© 1980 Texas Instruments Incorporated

INCORPORATED
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rlzektronix’ new 7D02.
logic analyzer with the

ow, a total solu-

tion to problems

encountered
either on or off the bus. Tek-
tronix’ new 7D02 Logic Ana-
lyzer. Featuring a unique user
language that reduces even
the most complex testing to a
few simple statements. You
supply the overview and the
7D02 does all the detail work
for you. With a sophistication
never before possible.

A simple, yet sophis-
ticated user language.
Writing a test program is no
more complicated than re-
sponding to a few simple
prompts. A handful of basic
phrases let you configure the
7D02’s resources into almost
any combination needed to
solve the problem at hand.
Often you’ll find the 7D02 has
an intelligence equal to the
software you’re integrating
into your prototype.

Individualized 8-
and 16-bit mnemonics.
Through a series of personal-
ity modules, the 7D02 can
adapt to the characteristics of
specific microprocessors.
Familiar mnemonics let you
work faster and more accu-
rately. Support today extends
to the 6800, 6802, 8085, 8086,
Z80 and Z8002 with more to
come. There’s also a personal-
ity module available for gen-
eral purpose logic analysis.

Up to 52 channels of
information. Flexibility is
the key. You start with the
basic 28 channels used for
state acquisition, then the ex-
pansion option increases this
to 44. For timing applications
or wider state acquisition,
there’s an additional syn-
chronous or asynchronous
8-channel timing option
complete with its own mem-
ory, word recognizer and
glitch trigger.
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All test parameters
supplied by prompts.

IF clause defines a data
stream event, which
may be either single or
compound.

"Ms

H-RESET ANL RUN

T o s

THEN clause defines a
response to the event. In
this case, setting counter
#1 to zero and then in-
crementing every
millisecond.

At the same time the
counter is set, branch to
the second test. (brack-
eting allows simultane-
ous actions).

Copyright © 1980, Tektronix, Inc. All rights reserved. 902
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The 7D02 now monitors

the data stream for an
event to satisfy the sec-
ond test’s IF clause.

FETCH=A
NUAL _OP =4

R./W=E3
EXT TRIG IN=N!

[ _DESPLAY !« PROGRAM I [ | | [

If the event occurs, then
activate the trigger.

Or if counter #1 has
reached 100 mS, then
branch back to the first
test and start the pro-
gram over.



‘D02

A user-programmable
smartest triggering ever.

And there’s more. The
7D02’s user language takes
advantage of four separate
word recognizers, each up to
48 bits wide. Plus two coun-
ters usable in either the time
or event mode. In addition to
clock qualifications, there are
two types of data qualifica-
tion to provide selective data
storage.

The Tektronix 7D02
Logic Analyzer can give you a
whole new approach to uP-
based design.

H
R N7ZRARN

Locating an inter-
mittent fault. The following
program gives a limited
demonstration of the simplic-
ity and power behind the
7D02’s user language. Here
the object is to trigger when
a second event on the bus
occurs within 100 mS of a
first event.

$ s
READ
READ

ok ik e i i

T

By using the proper per-
sonality module,
software flow can be
displayed using the
mnemonics of the chip
under test, here the
Motorola MC6802.

The 7D02 is a 3-wide plug-in for the popular Tektronix 7000
Series oscilloscope. Shown above is a Tek 7603 mainframe
housing the 7D02 logic analyzer with a personality module
supporting the 6802 microprocessor.

Tektronix

COMMITTED TO EXCELLENCE
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For the address of your nearest Tektronix Field Office, contact:

U.S.A, Asia, A Central & South America, Japan Tektronix, Inc., PO. Box 1700,
Beaverton, OR 97075, Phone: 800/547-1512. Oregon only 800/644-9051, 503/644-0161,
Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc., European Marketing Centre,
Postbox 827, 1180 AV Amstelveen, The Netherlands, Telex: 18312

Canada Tektronix Canada Inc., PO. Box 6500, Barrie, Ontario L4M 4V3, Phone 705/737-2700
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Full Travel Keyboard @
Uses Membrane Technology T—kev oA

For Low Cost/Reliability |

Full travel membrane (FTM) keyboard,
a basic matrix keyboard that combines

standard human engineered feel and s
touch of a full travel key design with CAM FOLLOWER

membrane switch technology, provid(?s AC(TFI%ZASLVLETRC%AETSE]\

a price/performance mix that is

membrane technology.
Basic design consists of
plastic housing, plunger,
!—— ACTUATOR SPRING  and spring attached to

| Oak Technology’s FTM
keyboard combines full
] —RETURN SPRING  travel plastic key parts with
claimed to be unmatched by any other ‘ @
type of keyboard currently available. i
Developed by Oak Technology Inc, l
Switch Div, 100 S Main St, Crystal
Lake, IL 60014, the keyboard features |
a full travel (0.160" or 0.406-cm) key
with industry standard feel and touch.
The switch incorporates pretravel,
overtravel, and hysteresis—important
when it comes to operator ease and low
fatigue considerations.

Basic design consists of a plastic
housing, plunger, and spring attached
to a prepunched metal plate and

(continued on page 84)

prepunched metal plate and
sandwich film base contact
assembly

IGD - Interactive ‘‘Grafic’’ Digitizer. . .from $9865

11" x 17" Tablet Keyboard/Keypad 8-1/0 Ports

(USGI‘ Programmable) .001"" Resolution Dual Z80 Micro Processor GTCO's FORTRAN, GRAFIC
16-Button Stylus or Cursor Dual Mini-floppy (320K) CAD software.
Graphics CRT (512x256) 96K RAM

At last, a complete Interactive Graphics Digitizer for your CAD
application at an unbelievable low cost. GTCO’s IGD unit pro-
vides all hardware and software required for small to medium
data base applications.

The IGD System is designed for entry, display, editing, storage, -
analysis, manipulation, including zooming and windowing of Grco comorq“on
graphics data. It includes facilities for optional output devices

e.g. plotter, printer, modem, etc. It can be used in diverse appli- 1055 First Street, Rockville, MD 20850
cations — education, research, manufacturing, aerospace, elec- Telephone (301) 279-9550, Telex 898471
tronics, mapping, architectural, medical and others. It can function N A L R R TSR
as a stand-alone CAD Graphics Unit or as a graphics preprocessor CA:(408) 996-8493 IL:(312) 257-3282
for a large host graphic system. FL: (305) 724-2872 London: (0895) 39812
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Foresight, foresight, foresight.

If you could make one Write for our new full-line
new improvement in 2314 disk  peripherals brochure. Pertec Com-
technology, it would be puter Corporation, Peripherals

to double the storage capacity.  Division, 21111 Erwin Street,
N , Woodland Hills, California 91367.
R b T Or call (213) 996-1333 (Western

Pertec® D3000 to 25 megabytes. L, :
And you can do it without chang- Ezggggz f)ér0(33)085§37 gi?gz(zlgorthem

ing your controller, or your software, e
or your cabinet. Simply add our AT 5
Pertec D3400E extension disk drive. You'll like what you see.

It’s ready to ship right now—
with four platters (three fixed and
one standard removable cartridge), |
optical track positioning, proven
cartridge disk technology and
much more.

This easy upgrade to 25 mega-
bytes keeps you ahead of increasing
work loads, keeps you away from
redesign problems and keeps you
in step with tighter budgets.

Have your eye on more storage?

PERIPHERALS

©1980 Pertec Computer Corporation.

Reading, England 734 -582-115;

Frankfurt, Germany 395-387;

Meudon, France 534 -7647; Sydney,

Australia 437 -6668; Tokyo, Japan

662 -8151; Metro Manila, Philippines

85-4236; Taipei, Taiwan 768-1232;

. Singapore 293-2630; Hong Kong
543-1772.
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Shielding
Braid

THE
SOURCE
FOR:

o BIG BRAID
\\ 2"/ LITTLE BRAID
SMALL BRAID
TINY BRAID
COPPER BRAID
BRONZE BRAID
MONEL BRAID
STAINLESS STEEL BRAID
ALLOY BRAID
CONETIC BRAID
TINNED BRAID
NICKEL PLATED BRAID
SILVER PLATED BRAID
GOLD PLATED BRAID
SILVER BRAID

GOLD BRAID

: PLATINUM BRAID
§ PRECIOUS METAL BRAID
LITZ BRAID
ROUND BRAID

FLAT BRAID

OVAL BRAID

EXTRA WIDE BRAID
EXTRA LARGE BRAID
MIL SPEC BRAID
COMMERCIAL BRAID
INSULATED BRAID
PACEMAKER BRAID

COONER
WIRE
COMPANY

9186 INDEPENDENCE AVE.
CHATSWORTH, CA 91311
(213) 882-8311
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‘sandwich’ film base contact
assembly. The design eliminates the
double-sided, plated through hole
printed circuit board and all the switch
contacts and mounting terminal nor-
mally contained in the switch modules.
In addition, it eliminates diodes and
their mounting cost by using a soft-
ware program in the microprocessor to
provide N-key rollover.

Typically 5 x 13" (12.7 x 33.0 cm),
the base mounting plate is made of a
perforated 0.060” (0.152-cm)
aluminum plate. The touch in panel
(TIP) film contact sandwich and key
modules are mounted on this plate by
a plastic welding process. The polymer
contact subassembly consists of
substrate and membrane that have
flexible conductive contacts screened
on them, held together by an adhesive
spacer with holes in it at each key
switch position. The subassembly has
perforations in it that correspond with
the holes in the base mounting plate.

Attached to the mounting plate by a
plastic welding process, the housing is
a molded plastic part in which the
plunger slides to provide a key travel
motion. The plunger is held in the up
position by the spring and has a key

cap attached to its top. On one side of
the plunger, a series of small ramps are
molded in to provide alternate action.
A small plastic part called a cam
follower hook is added to any key
module to convert it from momentary
to alternate action. Pushing the key
once causes it to stay down; pushing it
again causes it to return to the full up
position.

The standard key of an FTM
keyboard is 4-mode: shift, unshift, shift
control, and alphalock. Reliability is
extremely high, with testing showing
up to 100M cycles. In addition, the
keyboard is front sealed to protect
against spilled liquids and other con-
taminants. Automatic testing pro-
cedures assure high quality levels and
long life for minimal field service.

The keyboard can be configured to
protect against emi, rfi, and static
discharge. It is from 5 to 7 key posi-
tions deep and 27 positions long with
52 to 180 keys. Key height of 1.25"
(3.175 cm) assures adaptability to low
profile designs. The standard
microprocessor based keyboard con-
tains the ASCII code which can be
modified to specific requirements.
Circle 412 on Inquiry Card

Video Display Terminal
Configures Parameters
From Keyboard

High performance and high resolution
are provided by the software based VP
800/A video display terminal developed
by Direct Inc, 1279 Lawrence Station
Rd, Sunnyvale, CA 94086. The unit
allows the operator or the host com-
puter to configure all terminal
parameters and is capable of
emulating many other terminals. Its
low profile and foldup keyboard adapt
it to use in laboratory and office en-
vironments.

The table driven terminal incor-
porates those features proven popular
in most of today’s terminals as well as
capabilities not customarily found.
Standard machine features include
multiple pages of memory, 80-char by

24-line or 132-char by 28-line display
with an additional programmable
status line, bidirectional smooth scroll
at two distinct scrolling rates, and split
screen. Full video attributes include
double-high or double-wide characters.

Low profile, and foldup keyboard of
Direct’s VP 800/A video display terminal
adapt it to laboratory or office en-
vironments. Unit can display 28 lines of
132 characters with an additional pro-
grammable status line

(continued on page 86)

COMPUTER DESIGN/OCTOBER 1980



We’ve made over 80,000
promises. And we’ve delivered
every one of them.

Pertec® has shipped more tape
drives into the minicomputer
market than any other indepen-
dent manufacturer in the world.
Tension arm models. Vacuum
column models. Microformatters
and mini-size drives. Tape drives
that set the industry standards.
Awailable in thousands of
final feature and specification
configurations.

With Pertec, there’s less down
time and lower maintenance costs.
In fact, some of our models have
been in service a dozen years and
are still producing at top speed.

Thanks to our sophisticated,
high-volume production facilities,
we're geared to meet your most

demanding time schedules.
But then, that’s what our promises
are all about.

Write for our new full-line
peripherals brochure. Pertec Com-
puter Corporation, Peripherals
Division, 21111 Erwin Street,
Woodland Hills, California 91367.
Or call (213) 996-1333 (Western
Region); (603) 883-2100 (Northern
Region); or (305) 784-5220
(Southern Region).

You don’t get lip service...
you get delivery.

PERIPHERALS

¥

| ©1980 Pertec Computer Corporation.
| Reading, England 734 -582-115;

| Frankfurt, Germany 395-387;
Meudon, France 534-7647; Sydney,
Australia 437-6668; Tokyo, Japan

662 -8151 ; Metro Manila, Philippines
85-4236; Taipei, Taiwan 768-1232;
Singapore 293 -2630; Hong Kong
543-1772.
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Four cursor control keys double as
scroll keys allowing users to scroll or
page backward and forward through
memory. A printer port allows online
attachment of any serial ASCII printer.

Packed memory manager software
efficiently allocates and displays up to
32k of user accessible random access
memory. A standard feature of the ter-
minal, the manager provides the
ability to use memory to maximize the
amount of data that can be stored
within the unit. The operator can then
review resident data by scrolling either
a line at a time (three distinct scroll
rates are available) or a page at a time.

Instead of using a fixed size page
scheme that saves entire lines,
regardless of wusage, the memory
manager saves only that part of each
line that is actually used. Since the
average line length of a FORTRAN
source program is 37 characters, a VP
800/A with 8k of RAM can save approxi-
mately 200 lines or 9 pages of informa-
tion, while a fixed size page terminal
would require over 16k of memory to
store the same 200 lines. In addition to
providing efficient local storage of in-
formation, the packed memory
manager supports jump, smooth, and
slow scroll rates, 80- or 132-column line
width, a full complement of line and
character video attributes, and all
other machine features including op-
tional buffered printer port and font
definition packages.

The keyboard provides a layout
similar to that of office typewriters,
sculptured keys, and a 10-key numeric
pad with user programmable function
keys. The keyboard not only detaches
from the unit but also has the ability to
fold up in front of the display and latch
to the terminal for additional space
savings and portability.

All operator convenience features
can be altered from the keyboard. This
allows the operator to configure oper-
ating characteristics such as automatic
key click, smooth or slow scroll, margin
bells, tab stops, auto repeat keys, in-
verse video, or 80- or 132-char/line
modes.

Options for the machine include
from 8k to 32k of memory, a buffered
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printer port, and a font definition
package. The font definition package
includes variable width/proportionally
spaced characters, and allows users to
replace standard character fonts resi-
dent in the unit with user defined fonts
downloaded from the host computer or
other external peripheral device. One
of the two 128-char fonts can use
variable width or proportionally
spaced characters that allow program-
mers to define characters with mini-
mum width of 3 dots and maximum
width of 10 dots. This flexibility is par-
ticularly useful in environments that
require right and left justification and
in foreign language fonts that need
proportionally spaced characters.
Circle 413 on Inquiry Card

Signal Processing Systems
Offer Automatic
Waveform Characterization

Designed to provide quick and com-
plete solutions to waveform
characterization, three signal process-
ing systems have been developed to fill
needs for either extensive waveform
processing requirements or fully
automatic methods. Totally integrated,
the systems, announced by Tektronix,
Inc, PO Box 500, Beaverton, OR
97077, are based on the 7612D pro-
grammable digitizer.

The 7612D is two digitizers in one
cabinet that offers high performance
in capturing, digitizing, and storing
single-shot or repetitive signals for
subsequent computer processing.
Sampling intervals are determined by
a crystal-controlled clock and can
range from 5 ns to 1 s. These intervals
as well as all other functions can be
selected independently for each
channel.

Signals are converted to 8-bit words
by an ADC before they are stored in
memory. The converter achieves high
speed conversion with extreme ac-
curacy at high input signal frequen-

cies. The unit’s 2048-word memory
capacity can be partitioned. Record
length can be set at 2048 words/chan-
nel to capture complex signals, or at
two records of 1024 words, four of 512,
or eight of 256 words to capture fast
successive signals such as those found
in breakdown phenomena or in com-
plex digital circuits. Within a record,
sample rate can be changed at
specified locations to provide in-
creased resolution of fast waveform
components or to skip portions of the
waveform.

A desktop computer based system,
the WP3110 signal processing system is
composed of 7612D and 4052 graphic
computing system. The 4052 is suited
for waveform processing because of its
extended BASIC language and graphic
versatility. With two ROM packs, the
system has the power to perform sim-
ple to complex waveform manipula-
tions including fast Fourier transforms
in a matter of seconds. This combina-
tion of waveform digitization, com-
putation power, and graphics provides
an interactive waveform graphics
analysis system.

When acquisition of large quantities
of data is necessary, the WP3200 and
WP3201 minicomputer based signal
processing systems provide required
performance. WP3200, made up of the
company’s CP4165 DEC compatible
minicomputer and 7612, has 34k-words
memory while the 3201 with 64k words
is comprised of DEC PDP-11/34A
minicomputer and digitizer. Both are
supported by SPS BASIC software.

Circle 414 on Inquiry Card

Microprogrammed CPU
Offers Alternative to
Timesharing Users

Model F2, a mainframe computer at a
minicomputer price, offers high per-
formance, large software library, range
of peripherals, and advanced features’
such as extended addressing, user

(continued on page 90)
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it works/

The Cook-able Computeyr

Configure Your Severe Environment System With Our
SECS 80/10A Microcomputer And Support Modules

Buy a few cards or a complete system

Take our ruggedized SECS 80/10A Microcomputer,

a functional counterpart of Intel’s standard iSBC* single
board computer, surround it with our equally ruggedized
support modules, and you have the building blocks you need
to design a system which will operate under the most
severe environments.

This versatile SECS 80 System likes it cold — or hot.
Meets Mil-E-5400, 4158, 16400- and more, making it perfect
for space, missile and other military systems and tough
industrial applications.

A multitude of modules

With these versatile modules, you'll save valuable time
and development costs.
e SECS 80/10A Microcomputer
¢ RAM, ROM & EPROM Memories
e Digital Tape Recorder & Controller
¢ 1553 Serial I/O Board

System packaging

All system modules are mounted on 9" by 6" shock and
vibration resistant boards. A 7.62" by 4.88" 12.62" chassis
(V2 ATR) holds up to 6 boards.

Other EMM-SESCO products

We've got core and semiconductor memories for military
and commercial use, a Digital Data Acquisition System for
the 1553 bus, and a compact Digital Tape System with 23
megabit capacity.

0o
e Digital Input/Output Board Sk Aboutcos‘

e Analog To Digital C .
i S Srecne ook ew LoV crsion
e Power Supplies “‘\3\

indus

=R sesco

A Subsidiary of Electronic Memories & Magnetics Corporation

20630 Plummer Street « PO. Box 668 * Chatsworth, California 91311
Telephone: (213) 998-9090 - Telex: 69-1404

*Trademark of Intel Corporation
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Commitment.

It's one of those over-used words in danger of losing
all meaning.

Not so for system houses and computer system
manufacturers. To you, commitment is the difference
between a supplier who leaves you in the lurch. And
one who doesn't.

At Century Data, we understand that our success
depends entirely on your success. And that broken
shipment promises can mean a lot more to you than
delayed drives.

Clearly were in this together. You'll see that attitude
reflected in everything we do.

Take our products. No one offers a broader selec-
tion of rotating disk drives. Our Trident has earned
a reputation as the industry’s most reliable removable-
pack drive, in capacities from 25 to 600 MB.

Marksman is making a hit as the Winchester with
built-in intelligence. It gets you to market quickly, with-
out time wasted on controller development. It's available
now — hard-tooled —in 10, 20 and 40 MB capacities,
with or without built-in controller.

Hunter is gaining attention as the superior split-
pack cartridge drive, combining 16 MB removable and
up to 80 MB fixed. And the same reliability and main-
tainability proven in thousands of Tridents.

We've made the commitment to pump new life into
Diablo cartridge drives. We couldn't be more delighted
with Xerox's assignment to us of Diablo drive mar-
keting. You can count on us as an eager, dependable
source of supply.

The future looks even brighter as we listen to you.
And the results are starting to show. The need for
lower costs per megabyte led to development of this
600 MB Trident. Priorities have been made out of your
need for more self-diagnostics and built-in intelligence.
An intelligent Hunter is on the way. And more capacity
for the Marksman.

Unlike few other disk drive manufacturers, we are
able to draw on the resources of Xerox research to
keep us—and you— on the leading edge of storage
technologies as they develop.

Customers come to us for our products, then come
back because we perform. With service. Support.
Dependable delivery. And extra effort.

What it comes down to is this: Commitment may be
just a word. We expect you to judge us on our actions.
Then see if you can find a better word to describe our
approach to this business.

Call or write Century Data Systems, A Xerox
Company, 1270 North Kraemer Blvd., Anaheim, CA
92806. (714) 632-7500.

Century Data Systems

A Xerox Company




YOU CAN GOUNT ON US
FOR THE ENTIRE CENTURY.

fo

| g
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How to Improve
Your Image

The Problem: Glare. And poor image-to-background
contrast. They wash out displayed information, cutting
operator efficiency and lowering productivity.

The Solution: OCLI Contrast Enhancement. It
reduces glare by 17 to 1 over untreated glass. It's working
now for some of the biggest names in display technology;,
including IBM, Four-Phase and Tektronix. Write us. We'll
explain how it can work for you.

I’d like to improve my image.

Tell me more about OCLI Contrast Enhancement for CRTs.

Name:

Title:

Address:

State: Zip:

: § ¥ DEPT. 109-1, 2789 Giffen Ave.,
- B = PO.Box 1599, Santa Rosa, CA 95402
7 Bl TWx (510) 744-2083 Telephone (707) 545-6440

I
I
I
|
I
I Company:
I
I
I
I
8
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microprogramming, and high resolu-
tion graphics. The processor is a
microprogrammed computing engine
that emulates the DECsystem-10/20 com-
puter family with a significant
price/performance inprovement. The
F2 is available from Foonly, Inc, 999
Independence Ave, Mountain View,
CA 94043, as a completely integrated
system or as processor and device con-
trollers alone.

Most system functions are controlled
by execution of a microprogram in the
bipolar CPU. Instruction interpreta-
tion, software fault handling, and 1/0
device interrupt requests are all con-
trolled by the microprogram. By modi-
fying and adding to the standard
microprogram, system characteristics
can be adapted to special needs, such
as efficient execution of inner loop
software routines, control of custom
devices, or emulation of other architec-
tures. Under control of the standard
microprogram, the system emulates
the PDP-10 instruction set with an
average execution speed about 25% of
the DECsystem-2060.

The internal mass storage controller
supports up to eight disc drives using
industry standard SMD protocol; addi-
tional controllers are optional.
160M-byte Winchester drives are stan-
dard. Standard tape drives are
medium performance 9-track units;
controllers for 6250-bit/in, 125-in/s
drives are optional. High resolution
graphics support is offered as either
bit mapped or vector drawing displays.
Networking options include ARPAnet
and PDP-11 compatible parallel inter-
faces. A packet stream network inter-
face is planned. Micromachine assists
and a flexible bus structure ease inter-
facing with new devices.

Under an enhanced version of the
multiuser, virtual memory TENEX
operating system, the system supports
a library of software developed for the
PDP-10 architecture. TENEX will run
most TOPS-20 programs with few
changes and includes a TOPS-10 com-
patibility package. Available
languages include FORTRAN, LISP,
Pascal, SAIL, BASIC, C, and SIMULA.
Circle 415 on Inquiry Card

COMPUTER DESIGN/OCTOBER 1980



Peripheral Dynamics Inc. offers a full

range of data collection equipment to

satisfy the most exacting data input applications.

If your system requires the reading of punched cards,
mark sense cards, badges, or special forms, start with
these capabilities:

e Automatic Card Readers — up to 600 cards per
minute.

® Manual Fed Readers — reciprocating and straight
through.

e Punched hole and/or mark sense read capability
models.

e Card/Badge Readers.

e Type 3 Badge Readers.

e All-Weather Badge Readers for hazardous locations.

e Special Forms Readers.
e Data communications interfaces for all equipment.

The Peripheral Dynamics broad spectrum read head
handles almost any mark sense challenge you can find,
and our forms readers can read everything from
newsprint thinness to badge thickness, from 22
columns to 3 feet, and on a range of colored stock
that practically spans the rainbow.

We even have an outdoors, all-weather reader designed
for hazardous environments that is unaffected by dirt
on the user’s badge — it only reads the badge!

With reading ability like that, it's no wonder we say that
Peripheral Dynamics helps give you a great start on
system performance...and profits.

Just like we've been doing — reliably and responsively
— for OEMs and system houses for more than a
decade.

— 5 AN T

pERIPHERAL DYNAMICS INC.
Sales & Marketing Offices ® Whitpain Campus

1730 Walton Road ® Blue Bell, PA 19422

Telephone (215) 277-8484 « TWX 510-660-8028
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100-MHz Digital Signal
Generator Outputs Timing
Waveforms for IC Checkout

Addition of timing simulation capa-
bility to the process of digital word
generation provides an added dimen-
sion for the test or design engineer,
allowing creation of any arbitrary
digital waveform needed for the
simulation of any digital cir-
cuitry—from PC boards to ICs, charge
coupled devices, hybrids, or memories.
Providing this capability, the RS-680
from Interface Technology, 150 E Ar-
row Hwy, San Dimas, CA 91773, com-
bines microprocessor intelligence, a
built-in CRT, and a front panel
keyboard to offer users the operating
advantages of an intelligent terminal
with the complex waveform generation
capabilities of a digital word
generator.

The instrument is a standalone,
8-channel parallel programmable tim-
ing generator operating with 10-ns
resolution, a 16-channel parallel pro-
grammable data generator operating
at 50-MHz rates, and a serial data
generator operating at 100-MHz rates,
using microprocessor and CRT control
techniques. The unit takes advantage
of a blend of semiconductor tech-
nologies to provide significantly im-
proved tradeoffs between speed and
power. It partitions ECL, MOS, and
bipolar technologies such that the user
gets the greatest benefits of each
without the limitations. For example,
an MOS microprocessor is used to
reduce power requirements, while ECL
in the timing simulator/data generator
section provides high speed necessary
for checkout of ICs or generation of
test patterns.

To operate, the user communicates
with the 6802 microprocessor via the
keyboard, creating, verifying, and
editing his desired signal patterns.
The microprocessor and prepro-
grammed firmware offer prompts to
guide him through the necessary setup
and data preparation. The user need
only select the data pattern and the
physical connection to test signals.

92

Once determined, this information is
passed to the high speed digital
generator which in turn processes and
outputs the desired digital signals for
stimulation of devices under test. The
user can view test patterns as a con-
tiguous table, and can visualize the
complete test sequence instead of just
one bit or word at a time. Using these
known fixed programmed test signals,
he can observe the output of the device
under test and determine whether it is
performing as intended. Finally, any
arbitrary digital waveform can be
generated by selecting either the word
generator mode, which is suitable for
synchronous serial or parallel data
trains with clock rates of up to 100
MHz or the timing simulator mode,
which is suitable for more complex
waveforms with up to 10-ns resolution
and less than 256 timing transitions.
In word generator mode, the unit
may be used for 1-, 2-, 4- 8-, or
16-channel operations with a maxi-

mum of 4096 bits. It may be used with
its own internal clock or with external
clock timing ranging from dc to 100
MHz. In timing simulator mode, the
instrument can provide up to 256
states on up to eight simultaneous
channels with resolution as low as
10 ns for each state’s period. This high
level of resolution means that the
edges of waveforms being generated
can be controlled in increments as fine
as 10 ns over periods as long as
milliseconds.

Operational modes include con-
tinuous, single-cycle, burst, or single-
word; triggering may be either manual
or automatic external. Qutputs include
both first word and programmable
word synchronization as well as free
running synchronous clock output.
Both ECL and TTL 50-Q outputs are
provided. Options include RS-232-C and
IEEE 488-1978 remote control interfaces
as well as an optional stored program

EPROM card. Circle 416 on Inquiry Card

ADVANCE

RS-680 from Interface Technology provides timing simulation through use of
reference oscillator and separate timing memory in which variable clock transi-
tion states are stored. Memory access reaches both bits that create waveform and
timing information that determines how low specific states stay in output
register. Time information goes to countdown circuit which counts against
reference oscillator and advances to each succeeding memory state in turn,
changing waveform or not, as programmed
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The
MX-80.
It not
only does
everything,
it does
everythin
well.

This is the new Epson MX-80 dot matrix printer.
It does just about everything you could ask a
printer to do. Quickly. Quietly. Reliably. In fact,
for OEM installations, the MX-80 may be the
single best, all-round printer you can buy. But
that’s not the best reason to buy it.

The MX-80 prints bidirectionally at 80 CPS in a
user-defined choice of 40, 80, 66 or 132 columns.
And if that's not fast enough, its logical seeking
function minimizes print head travel time. The
MX-80 prints 96 ASCII, 64 graphic and eight in-
ternational characters with a tack-sharp 9x9
matrix. Foralongtime. Epson
printers are known for relia-
bility and the MX-80 is no ex-
ception. But that’s not the
best reason to buy it either.

The print head has a life
expectancy of up to 100 x 10°

The world’s first disposable print head.
When it wears out, just throw it away. A
new one costs less than $30, yet it’s so
simple, you can change it with one hand.

characters, and when it wears out, just throw it
away. A new one costs less than $30 and the only
tool you need to change it is attached to the end
of your arm. The MX-80 is compact, weighs only
12 Ibs., and the whole unit, including the two
stepper motors controlling carriage and paper
feeding functions, is precisely controlled by an
internal microprocessor. But even that isn’t why
you should specify the MX-80.

The best reason is this: because Epson makes
more printers than anyone else in the world, we
can afford to sell each one for a little less. So you
can get one Epson MX-80
Printer for less than $650.
And more than one for even
less than that.

That’s what we call a small
price to pay for a printer that
does everything well.

EPSON

Western: 23844 Hawthorne Boulevard, Torrance, California 90505 * (213) 378-2220 TWX: 910-344-7390
Eastern: 98 Cutter Mill Road, Rm. 350, Great Neck, New York 11021 * (516) 487-0660
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SOFTWARE

Pascal Packages Support
Structured Programming

A Pascal compiler with a high level
structured programming language for
developing instructional and realtime
applications programs and a FORTRAN
compiler with Pascal based extensions
for structured programming have been
developed for use on System 32 series
computers. Introduced by Systems
Engineering Labs, 6901 W Sunrise
Blvd, Fort Lauderdale, FL 33313, both
compilers operate under the MPX-32
operating system. Pascal requires 192k
bytes and FORTRAN-77+ requires ap-
proximately 80k bytes of memory for
operation.

Pascal meets or exceeds the Jensen
and Wirth standard language defini-
tion and FORTRAN-77+ meets the stan-
dards of ANSI X3.9-1978, MIL-STD-1753,
and ISA S61.1 and S61.2. The ADDRESS
function returns absolute memory
locations of any variable. Also included
are String Escape Characters to allow
any 8-bit combination to be used in
strings. Compiler directives such as IN-
CLUDE and PAGEUP are supported as
are hexadecimal constants. Through
External procedures, separately com-
piled Pascal procedures can be
cataloged with a main program.
Monitor service access is provided in
the form of a predeclared procedure
SVC to permit access to all operating
system services.

Pascal programs can call
FORTRAN-66+ or FORTRAN-77+ or
macro assembly subroutines. Any
Scientific RTL routine can be called to
provide facilities beyond those defined
in Pascal, including operating system
services, mathematical functions, data
type conversions, and. realtime 1/0
routines. Another useful feature is
structured level indicators on the out-
put listing.

Pascal based extensions for struc-
tured programming enhance the
FORTRAN-77+ compiler. Included in
the structured programming exten-
sions are a CASE statement, DO WHILE,
DO UNTIL, Internal Procedure, IF-THEN-
ELSE, and BEGIN-END structures.

Circle 417 on Inquiry Card
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Multipass COBOL-74
Compiler Written
In Pascal Language

Implemented to ANSI Standard
X3.23-1974, COBOL-74 Nucleus and nine
functional modules (table handling, se-
quential 1/0, relative 1/0, indexed 1/0,
sort/merge, segmentation, library,
debug, and interprogram communica-
tion) conform to full level 2 standard.
The compiler, developed by Advanced
Computer Techniques Corp, 437
Madison Ave, New York, NY 10022,
also performs standard COBOL level
checking in accordance with FIPS
Pub 21-1.

Significant features are multipass
structure and object code generation
designed specifically for commonly
used COBOL structures. These, coupled
with Pascal implementation tech-
niques, produce a COBOL compiler that
is easy to maintain and enhance. The
compiler is being implemented to
allow late modifications when COBOL 80
is finalized.

Circle 418 on Inquiry Card

Data Maintenance
Software Supports
Variable Length Records

Designed to work with RMS-11 records
management files, enhanced version of
DataTRIEVE query, report, and data
maintenance software is available on
RSTS/E, RSX-11M, RSX-11M PLUS, and IAS
operating systems for PDP-11 com-
puters, and in compatibility mode for
VAX-11/780 systems. Announced by
Digital Equipment Corp, Maynard,
MA 01754, the software enables users
to locate, sort, and update information
in RMS-11 files and to generate reports
from files. It has been designed for in-
experienced users as well as for those
with extensive knowledge of com-
puters, and has been extended through
variable length record support, cross
file views, and a revised and expanded
documentation set. Cross file view
capability enables a user to define
logical records that are retrieved from
multiple files.

Improved documentation includes a
beginner’s primer that explains basic
system features and a revised
reference manual. These documents

are supplemented by Guide Mode, a
software prompting aid that steps
through a subset of commands. A help
feature answers users’ questions on the
use and syntax of commands.

Circle 419 on Inquiry Card

Query Language and
Report Writer for Use
On Minicomputers

Minicomputer version of the AZ7 query
language and report writer facilitates
information retrieval, report genera-
tion, and file maintenance on super-
minicomputer systems. AZ7 from Har-
ris Corp, Computer Systems Div, 2101
W Cypress Creek Rd, Fort Lauderdale,
FL 33309, interfaces with both the
company’s file system and TOTAL data
bases.

Used with sequential and indexed
sequential files, the software offers
multifile coordination, data in-
dependence, and high level search
functions. It enhances TOTAL database
applications by providing an interac-
tive query language and report writer
with database updating, file extrac-
tion, output sorting, and data editing
capabilities. Major benefits include
significant time and cost reductions
resulting from utilization of the pro-
gram’s special features:

The nonprocedural language allows
the user to specify what to do rather
than how to do it, permitting use by
nonprogrammers and resulting in
significantly reduced implementation
time. It provides a free form, English-
like language designed with emphasis
on human engineering. Because it is
easy to learn and remember, queries
and reports can be generated by non-
programmers. An integrated data dic-
tionary provides for predefinition of
information about files and data item
characteristics. After one-time-only
definition of file dictionaries, non-
programmers can generate applica-
tions. A multiple reports feature allows
up to 99 different reports to be
generated in a single pass of the input
file. Processing time can be
significantly reduced when running
applications with many reports from a
common set of data. O
Circle 420 on Inquiry Card
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terminal!

At the Slggraph ‘79 Show, It was acclaimed as ‘The Incredible Graphics
Machinel’ Since then, the AED512 full-color graphics and imaging
terminal has more than lived up to its reputation among sophisticated
users. Its abllity to display 256 simultaneous colors (from a total palette
of 16.8 million) on a 512 x 483 pixel screen; zoom at Integer Increments
to x16; pan continuously via joystick; perform full-screen DMA transfer
In 0.5 second; emulate Tektronix 4014 software; allow overlaying
TV images with computerized graphics; permit animation by using
read/write masks and colorblink make Its under $20,000 price tag seem
small. Add to this Its unique ability to Superoam an expanded Image of
1024 x 1024 pixels and you'll see why the ‘512 Is way ahead of the
competition. For Information call Advanced Electronics Design,
440 Potrero Ave., Sunnyvale, CA 94086. Tel: 408-733-3555.
Boston: 617-275-6400. LA: 213-705-0379.

IM Trademark of Advanced Electronics Design
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DRESS IN DIALIGHT

Even the most demanding indus-
trial designer or design engineer
will occasionally take switches,
indicators and optoelectronics
for granted. That’s a mistake. Be-
cause they are often the first com-
ponents people see and the ones
they use most frequently.

That's why so many designers
insist on Dialight standard prod-
ucts and custom designs. They
know that precision Dialight prod-
ucts will give their computer,
machine or instrument the look
and feel of quality.

choose from over
1,500,000 indicator lights.

Dialight is the world’s largest manu-
facturer of incandescent, neon
and LED indicator lights. For over
40 years we've introduced new
sizes, styles and colors.

So there’s a good chance our
collection includes exactly the
light you need. If it doesn't, we'll
be happy to work with you on an
original. After all, we didn’t create
over a million different designs
by refusing special orders.

1.

Rockers and toggles for
panel and PC board mounting.

Dialight meets your needs for
miniature switches with thousands
of different designs in rockers,
toggles and levers. All are 100%
tested and made inthe U.S.A.

Our rocker and toggle line con-
tains a wide selection of actuators,

See us at Midcom Booth 113.

terminations, mountings and
contact ratings. Included are
dozens of styles for mounting on
front panels and sub-panels as
well as styles for snap-in and
printed circuit board applications.
If our catalog doesn’t show
exactly the switch you need, we'll
design and build it to order. All it
takes is a call to our Applications
Engineering department.

100% testing of
every illuminated switch.

Dialight offers a complete line of
computer-grade illuminated
switches at reasonable cost. And
to make sure they all work perfectly,
we test every switch both elec-
trically and mechanically before
it's shipped.

Other switch suppliers may settle
for sample testing. That's like leav-
ing reliability to chance. You don't
take chances with your designs,
and we never will with our illumi-
nated switches.

Depend on Dialight to supply
exactly the switch you need,
either from our catalog or on spe-
cial order. Since we manufacture
the entire assembly ourselves, we
can respond faster and still main-
tain complete quality control.

LEDs ready to mount on
panels and printed circuit boards.

When it comes to optoelectronics,
once again Dialight offers a wide
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selection plus many unique ad-
vantages. For example, we now
package LED indicators singly and
in arrays for mounting on PC
boards. As soon as you insert them
into the board, they're precisely
positioned and ready for wave
soldering. Installation is far faster.
And production costs are dra-
matically reduced.

For front-panel LED readouts,
we package 7-segment displays
with their associated decoder-
driver circuitry and mounting bezel.
The entire assembly, with as many
digits as you need, is ready for
instant panel mounting.

Dress your products for success.

Your products never get a second
chance to make a good first im-
pression. So send them into the
marketplace looking their best.
Dress all your front panels and PC
boards in quality indicator lights,
rockers and toggles, illuminated
switches and optoelectronics from
Dialight.

Dialight, 203 Harrison Place,
Brooklyn, New York 11237.
Phone: (212) 497-7600.

DESIGN IN
DIALIGHT

A North American Philips company.



There are many
good reasons to :
backup Winchester Disks with

Cartridge Tape.

The Streamer
is all of them.

Meet the Streamer, a product that makes
sense every way you look at it. Designed
specifically for Winchester disk backup,
DEl's new 10and 20 MByte high density,
microprocessor controlled, %" stream-
ing cartridge tape drives have im-
pressive advantages over other backup
methods.

LOW COST

Streaming drives do not require rapid
stop/start tape drive electronics and
mechanics, resulting in a lower cost
servo system, lower power requirements
and lower heat dissipation. A unigue bi-
directional two track head with digital
positioner that provides low cost four
track operation is also
new. What does this all
cost? About 1/3rd

the price of a :
Winchester =
disk for
OEM's.

Digital
magnetic
tach and motor.

RELIABILITY AND INTEGRITY

The read-while-write capability allows for
‘bullet proof byte-by-byte comparison.
Consequently error detection, correction

98

20 MByte Streaming Cartridge Tape Drive.

and data resynchronization provides
less than 1 error in 10 bits. That boils
down to about one error in three years
of normal usage! In addition cartridge
certification is built into the Streamer,
because the data cartridge is calibrated
during operation. The improvements
don't'end here. Our new digital
magnetic tachometer increases
mechanical reli-
ability because it's
operation is not
susceptible to dust
and dirt problems.

byte-by-byte
comparison

Unique 2-track head with digital positioner.

TAPE PROTECTION

The tape is protected against abuse,
since itis totally contained within the cart-
ridge. On insertion into the drive, a small
door is opened which allows contact

with the recording head. —
Eaa
IR
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EASE OF INSTALLATION

The Streamer is configured to fit the
same size enclosure as a conventional
8 inch flexible disk drive. If you have
a dual floppy system now, you can
upgrade to a Winchester/Streamer 10
or 20 MByte system without additional
space requirements.

TRANSFER RATE

The nominal rate is 5
[ {1 MBytes per minute at
N a tape speed of 90 ips.

_ Same space requirement
T asdiskette

SIMPLE INTERFACING

The drive appears to the host as one
of the most familiar interfaces in the
industry, a FIFO memory chip.

Streaming electronics

We believe that the Streamer is easy
to install, easy to interface, easy to use
and easy to afford. Call Whitney Lynn
and ask about the Streamer. You'll be
in the mainstream of things to come.

DATA ELECTRONICS
INC.

10150 Sorrento Valley Road
San Diego, California 92121
Call (714) 452-7840. Telex 69-7118
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“Every time we ask a MOS/1SI
company about their custom experience,
they change the subject.’

,,y\l
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That’s no surprise. Most MOS/LSI companies
take on custom work only when market conditions
force them to. And, no matter how big they may
seem, they’re usually only willing to handle a
few limited jobs. So they really don't have much
custom experience worth talking about.

AMI does. As the leader in the field, we have
14 years of successful custom work behind us.

Since we opened for business in 1966, our engineers
have designed over 1,300 LSI circuits. And for the
entire period of time, custom has been the major—
and most important part—of what we do.

We've designed circuits for appliance and
consumer electronics companies, the telecommuni-
cations and EDP fields, the automotive industry and
the military. In fact, we've created custom solutions
for virtually every kind of company.

Which means that whatever business you're
in, you can be just about certain that we'll under-
stand your problems. And that we'll be able to offer
you a MOS system solution tailored to the exact |
needs of your application. |

We can design a MOS peripheral circuit for
you that will interface with any standard micro- |
power memory and 4-, 8- or 16-bit microprocessor |
(ours or someone elses). Or we can offer you one |
of our own standard circuits customized to your |
specific requirements. |

|
|
|
|
l
|

We've also designed complete systems on a
chip with as many as 60,000 devices, and we're able
to combine both linear and digital circuitry on the
same piece of silicon. So if you need a chip with
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switched capacitor filters, A/D and D/A converters
and other linear type circuits, we can give it to you.

What's more, our SIDS (Symbolic Interactive
Design System) is the world’s most advanced
design system. It's the reason we've been able to
cut design time while producing increasingly more
complex circuits.

We're very flexible. AMI’s engineers work in
14 variations of the three major MOS processes:
the very mature P-channel, high speed, state-of-
the-art N-channel and CMQOS. So when the time
comes for you to choose the process you want,
unlike other companies, we have no limitations to
impose on you.

But AMI flexibility doesn’t end there.

If you want to design your own LSI circuits,
we make it easy for you to work with us. We can
interface with you at any stage of chip development,
and we have the industry’s only group specially
organized to handle customer designed circuits. In
six years, they've managed the production of
over 750 of these circuits.

You'll be in good company. AMI’s list of
satisfied customers includes some of Fortune 500’
biggest companies. But we work for a lot of
small and medium size companies, too. That's
another part of our flexibility. We're set up so that
we can provide cost-effective, state-of-the-art results
for just about any size company —and just about
any size job.

If what AMI has to offer sounds like what
you've been looking for, mail in the coupon. We'll
send you two books that will help you decide if
custom MOS is right for your application and tell
you everything you should know about AMI'’s
custom capability.

It’s really the quickest way for you to start
taking advantage of our experience.

[ want to know more about AMI'’s custom LSI capabilities.

[0 Send me the books. [0 Have your applications engineer

contact me.
Name Title
Company
Address
City State Zip
Phone

What is your application?

Send to: American Microsystems, Inc.,
Dept. ED9-27, 3800 Homestead Road,
Santa Clara CA 95051.

AMIL

AMERICAN MICROSYSTEMS, INC.
CD10/80



OEM

America Meets

At The Invitational Computer Conferences

In Boston

...in Ft. Lauderdale
...in Palo Alto and
seven other cities, OEM
decision-makers meet
the country’s top computer
and peripheral manufac-
turers at the Invitational
Computer Conferences—the
only seminar/displays
designed specifically for the
unigue requirements of the
quantity user.

In one day, at each 1980/81
ICC, guests will receive a con-
centrated, up-close view of
the newest equipment and
technology shaping our indus-
try. Some of the companies
which participated in the
1979/80 ICC Series were:
ADDS; AVIV Corp; Applied
Data Communications; BASF
Systems; Cambridge Mem-
ories, Inc.; Centronics; Century
Data Systems; Cipher Data
Products; Compugraphic;
Computer Devices; Control
Data Corp.; Data Systems
Design; Dataproducts Corp.;
Dataram; Datasystems Corp.;
Diablo Systems; Documation;

Emulex Corp.; Facit Data
Products; Florida Data;
Hewlett-Packard; International
Memories, Inc.; Kennedy
Company; Lear Siegler; MDB
Systems; MFE Corp.; Micro-
data; Monolithic Systems;
Mostek; NEC Information Sys-
tems; National Semicon-
ductor; Olivetti; Perkin-Elmer
Memory Products; PerSci,
Inc.; PCC/Pertec; Pioneer
Magnetics; Plessey Per-
ipherals; Powertec; Priam;
Printronix; Remex; Rianda
Electronics; Scientific Micro
Systems; Shugart Associates;
Siemens; Storage Technol-
ogy; TEC; Tally Corp.; Tele-
type; Telex Computer
Products; Texas Instruments;
Trilog; Universal Data Sys-
tems; Versatec; Xylogics.

The schedule

for the 1980/81

Series is:

Sept. 8,1980 Newton, MA
Sept. 30,1980 Valley Forge, PA

Oct. 22,1980 St. Louis, MO
Nov.18,1980 Palo Alto, CA
Jan.13,1981 Orange County, CA
Feb. 3,1981 Ft. Lauderdale, FL
Feb. 5,1981 Atlanta, GA
Mar. 3,1981 Dallas, TX
Mar. 5,1981 Houston, TX
Apr. 2,1981 Denver, CO
Invitational
v Computer
a5 Conferences

A A

Invitations are available from
participating companies

or the ICC Sponsor.

For further information contact:
B.J. Johnson & Associates, Inc.
2503 Eastbluff Drive, No. 203
Newport Beach, CA 92660
(714) 644-6037

100

CIRCLE 54 ON INQUIRY CARD




THE BEST OF
BOTH WORLDS:
STROKE AND

RASTER.

Want high performance raster graphics?

Sanders Associates’ new Graphic 8 offers you up to 256
simultaneous colors. High resolution. Dynamic operation with
double-buffered refresh memory:...

Plus upward-instruction compatibility with the Sanders stroke
refresh Graphic 7 and its color and 3D options.

But there’s more.

Both display systems — Graphic 7 and Graphic 8 -bring you
built-in test, FORTRAN support, remote or local operation, interfaces
to most computers, and other important user-oriented features.

Sanders' stroke refresh Graphic 7 and new raster Graphic 8
display systems: they put the best of both worlds
at your fingertips. For more information, write or
phone Sanders Associates, Inc., Information Products
Division, Daniel Webster Highway South, Nashug,

NH 03061. 603-885-5280.

The Graphics People
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Where I1SOs

meet their
Makers.

Las Vegas is the place, COMDEX is the show,
where thousands of ISOs (Independent Sales
Organizations) will meet hundreds of
exhibiting vendors. Purpose: Find new product
lines to sell; learn some “survival tips” for the
1980’s; see what the competition is showing.
That's what COMDEX is all about.

The Show That Had To Happen

COMDEX is the unique conference and
exposition that in its debut last year defined and
brought together the explosively growing
world of the ISO -- the
key marketing channel
for the computer indus-
try in this decade.
Dealers, distributors,
commercial OEMs, sys-
tems houses, software
packagers, turnkey ven-
ors, manufacturers’
reps, computer retailers
and office machines/
product dealers -- they
came to Las Vegas in
1979; they’ll be back in
greater numbers in 1980.

More than 250 exhibitor companies will be
there, all eager to expand their ISO marketing
channels. They will be displaying and demon-
strating small computer and word processing
systems, peripherals, software packages,
media, supplies, and many other products and
services of interest to ISOs.

Gearing Up For The Challenge

And, once again, COMDEX will offer a compre-
hensive Conference program, 39 sessions in
all. Geared to the special business interests of
the 1SO, more than 100
of the nation’s leading
experts will discuss how
today’s difficult business
climate poses both chal-
lenge and opportunity.
Now you know why a
leading industry publi-
cation last year called
COMDEX the show that
“had to happen.” If it had
to happen last year with-
out you, make sure that
this year it will happen
with you!

@ COMPEKBO

November 18-21, 1980 e Las Vegas Convention Center

For further information, write to COMDEX '80,
160 Speen Street, Framingham, MA 01701.
Or call us toll-free: 800-225-4620 (in Mass., 617-879-4502).

Another Conference and Exposition from The INTERFACE Group
Producers of: Data Communications INTERFACE, INTERFACE WEST, FEDERAL DP EXPO, COMDEX



New High Value

0226 K.S.R.Thermal Printer
Specifications




HOW TO COPY THE
MICROPOLIS 8" RIGID DISK DRIVE.

It’s bound to happen sooner or later. Someone will decide to copy
our 8" rigid disk drive. It happens to all industry-standard products.

So we're going to save someone the trouble and tell exactly how we
built our 8" drive. But we're not worried. Because, frankly, we don’t think
anyone else will want to go to the trouble we did to give you such a product.

First of all, our family of 8" rigid disk drives (9 to 45 megabytes)
comes with features you simply can’t find in the competition’s products.
Such as our low-cost intelligent controller board, designed to allow swift
integration into your existing system.

In addition to low power dissipation and fastest access time, we
also included a Quartz-locked, direct-drive, brushless DC motor. We gave
our rigid disk a braking mechanism, too. It extends the life of the disk by
not allowing the head to act as the brake. That'’s a longer disk life for you,
and a higher MTBF in the critical clean area. Next, we included our
balanced rotary voice coil positioner, which, together with the closed-loop
servo, absolutely protects against unexpected jolts, bumps, and shocks
during write operations which might otherwise result in off-track writing.

We enclosed the heads, platters, and positioner assembly in a
sealed clean area. No other drive has all active components outside the
clean area, for easy access and maintenance. So we can offer the longest
drive warranty in the business.

All this adds up to unprecedented quality, reliability, and stability.
And our 8" rigid disk fits into the exact same space as an 8" floppy drive —
they even use the same screw holes.

So if you want the best 8" rigid disk drive, call us. We deliver.

If you want to try and copy it, good luck. You'll need it.

.........

MICROPQILIS

21329 Nordhoff Street
Chatsworth, California 91311
(213) 709-3300. Telex 651486
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Now, OEMs can take thé I-Ilgh Road
or the Low Road with our Direct-
Connect Modem Cards, small enough

to mount inside Data Terminals.

As the auld Scottish tune suggests,
Racal-Vadic now makes it easy for
OEM s to take the high road (1200 bps)
or the low road (300 bps), with low cost
direct-connect “Modems-on-a-Card,’
small enough to mount inside CRT
displays, teleprinters, POS devices,
and other terminals and systems.

cable that plugs right into a Telco voice
or data jack. Built-in 20 pin ribbon con-
nector easily interfaces the VA1200P
to your terminal. Price is right, too. Just
$200 in quantities of 100.

The Low Road: 300 bps

The VS300P is a 300 bps full duplex,
automatic originate/answer “Modem-

The High Road: 1200 bps  on-a-Card” Like the VS1200P it

Meet the compact VS1200P, a measures only 5” by 8.35,” making
comblelo ieiliasH i glé it small enough to mount inside
BO Teael e R most terminals. The VS300P

8 35 " That’s a thnftg 42 4 is Bell 103/ 113 compatible,

square inches of space. and FCC Registered for

; ; direct connect via a
&,ist}f,ugzucgt(;‘zpca:h;:fj S Telco voice or data
modems, Only Better jack. Mounting holes
offering much more in on each comer make
performance, flexibility
and test capability. It’s

it a cinch to install. And the price would
put a smile on the face of the thriftiest
Scotsman. Just $200 in lots of 100.

Both Roads: The TI Story

Two of Texas Instruments new Silent
700* data terminals include Triple
Modems custom made by Racal-Vadic.
Although small enough to fit into TI's
portable 17 pound terminal, this remark-
able modem combines a Racal-Vadic
VA3400, a Bell 212A, and a Bell 103.
Imagine, a full originate/answer direct-
connect modem with both 1200 bps full
duplex and 300 bps full duplex in such
a tiny package. And it can even be
acoustically coupled.

We did it for T],and we can do it for you.
Phone or write today.

Racal-Vadic

registered for direct- 222 Caspian Drive, Sunnyvale, CA 94086 *Trademark of Texas
connect. too. Connects to Tel: (408) 744-0810 - TWX: 910-339-9297 Instruments
B : EAST - (301) 459-7430
the switched network with a NORTHEAST +  (617) 245-8730
CENTRAL - (312) 296-8018 Bﬂ@ma
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SOUTHWEST-  (817) 2772246 The Electronics Group
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WITH PRIAMS DISKOS 3350 DISC DRIVE

When the developing chambered
nautilus requires more space, it simply ex-
pands its shell, moves into the new and
larger chamber, and seals off the cavity it
previously occupied. Expansion of your
computer database capacity is even simpler
and more efficient with PRIAM’s DISKOS
3350 Winchester disc drives.

When the DISKOS 3350's capacity of
34 megabytes is outgrown, the DISKOS
6650, a second version, will store 68 mega-
bytes of data. The DISKOS 15450 disc
drive will have a capacity of 158 megabytes.
Unlike the chambered nautilus, PRIAM’s
disc drives don’t leave any empty
chambers behind. The same basic mecha-
nism and electronics are used in all three
versions, making packaging, interfacing and
field support easy and economical.

With an elegance of design similar to
that of the nautilus, the DISKOS 3350
lowers disc data storage costs to levels that
permit small business computers, word pro-
cessing systems, low-cost computer systems
of all kinds to take on new applications and
bigger problems. Here are the important
elements of this dramatic new approach to
data storage.

High Data Density

Using high level Winchester tech-
nology, PRIAM’s DISKOS 3350 stores 34
megabytes (unformatted) of data on a single
non-removable disc. Data is written and
read at 480 tracks per inch and 6430 bits
per inch. With its track-following posi-
tioner, PRIAM’s DISKOS 3350 mechanism
graduates naturally and economically to
much higher capacities and still retains its
high reliability.

Fully Servoed Linear
Voice Coil Head Positioning

Only the PRIAM 3350, among low-
cost Winchester disc drives, makes the

advanced technology of track following,
voice coil positioning available for graceful
expansion of your database. PRIAM’s linear
positioner permits 34 megabytes to be
stored economically on a single disc, using
only four heads. Other low-cost drives use
two discs and nine heads to store less data
than the DISKOS 3350. And the precision
and repeatability of PRIAM’S track-
following, voice-coil head positioning
provide unmatched
reliability. Average
positioning time is
45 milliseconds, and
track-to-track takes
only 8 milliseconds.
Transfer rate is 1.04
megabytes per second.

Brushless, DC Spindle Motor,
All DC Power

Reliability, efficiency and low cost are
three benefits of the brushless DC motor
that spins the disc in the DISKOS 3350.
With a single shaft for the disc hub and the
motor, there are no belts and pulleys to
complicate the design. Result? Lower cost
and greater reliability. PRIAM’s brushless
DC motor also eliminates the mechanical
disc brake that prevents excessive rubbing
contact between the heads and disc. Parts
and cost are reduced and reliability is
improved.

For telephone or other systems oper-
ating normally from DC, the DISKOS 3350
is an ideal component. No AC is required,
and the power consumption of the drive
is low.

Positive Pressure
Air Filtering System

In the DISKOS 3350, a proprietary air
system assures positive pressure throughout
the head-disc cavity. This protects the drive
from the danger of contamination. If a
disc-head chamber or bearing seal leaks, air
movement from the drive prevents foreign
particles from entering and damaging the
drive or reducing data reliability.

Compact Size, Light Weight

Economy, simplicity and lightness are
combined in PRIAM’s proprietary welded
steel rod frame. This sturdy, open support
for the DISKOS 3350 improves drive and
system cooling. Total weight is only 34
pounds, so installation is easy and econom-
ical. PRIAM’s optional power supply fits
into the same 7" x 17.6” x 20" package with
the DISKOS 3350, saving space and power
supply installation cost.
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SMART Interface Option
PRIAM’s SMART Interface Adapter

provides serialization and deserialization of
data, disc formatting, sector buffer, polled
or interrupt operation, defect mapping, over-
lapped commands, implied seek, selectable
sector sizes and microdiagnostics. Up to
four drives can be interfaced easily to the
I/O bus at the byte level.

SMD Interface Option

An optional interface permits you to
use PRIAM drives with existing controllers
for CDC Storage Module Drives. You can
stretch the life of your SMD controller or
get on the air more quickly with the
low-cost, high-capacity and splendid
reliability of PRIAM Winchester disc

drives.

The PRIAM 14-inch Line-Up

Model/Disc Size Capacity Transfer Rate
DISKOS 3350 (14") 34 Mbytes 1.04
DISKOS 6650 (14") 68 Mbytes 1.04

DISKOS 15450 (14") 158 Mbytes 1.04

Take a hint from the chambered
nautilus. If limited capacity is cramping
your system’s marketability, provide for your
future data storage needs now. Let us tell you
how low-cost high-level disc drive technol-
ogy can be. Call or write to: PRIAM, 3096
Orchard Drive, San Jose, CA 95134,
Telephone (408) 946-4600,

TWX 910-338-0293.




Joint control of home management functions—shared by
the homeowner and five microcomputers—has been in-
itiated in what is claimed to be ‘‘the most electronically-
sophisticated dwelling ever built.”” Although the microcom-
puters aid the system in performing several important func-
tions—energy conservation, electrical load switching, en-
vironmental control, security, and information storage and
retrieval—they have no true control duties. The homeowner
remains in full control, making all decisions which are then
carried out by the microcomputer system.

This home management computer system was designed
and built by the Semiconductor Group of Motorola Inc,
5005 E McDowell Rd, Phoenix, AZ 85062, and was installed
in one house of a 2000-acre development being constructed
south of the city. Known as the Ahwatukee House because
of its location in the housing development with that Crow
Indian name, this house was appropriately wired when it
was built; the multifunction system could not easily be
added to an existing home. Knowledge gained from this
system, however, could result in the design of systems with
more advanced components that might be used in older
homes.

Special House Construction

Since the Ahwatukee House (Fig 1) and its management
system were designed together, many features were built
into the house in order to take advantage of the capabilities
and benefits of the system. For instance, because of the in-
tense sunlight common to the Arizona desert/mountain en-
vironment, solar collectors for heating the house and sup-
plying hot water were made a part of the house. Special
skylights enable the sun to light the house, and windows
were minimized to conserve energy.

104

To overcome some of the disadvantages of desert summer
temperatures, the house—roughly triangular in shape—was
built of large masonry masses that absorb and release heat
slowly during the wide temperature changes that occur
daily. Earth was used for insulation and earth berms were
piled against outside walls. In addition, some floors are 3’
(0.9 m) below ground level.

Fig 1 South elevation of Ahwatukee House. Solar collectors
are used for heat and hot water, and earth berms piled against
outside walls provide insulation. Windows have been
eliminated wherever practicable, but special skylights permit
use of sun for daytime lighting

Bedrooms, living room, and kitchen are arranged off a
large central atrium to eliminate hallways and further con-
serve energy. A conversation pit is located in the middle of
the atrium.

Heat is provided by three methods: solar, heat pump, and
resistive electrical. There are also three ways to cool the

(continued on page 106)
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A whole world. Because our parent company,

C. Itoh Co., Ltd. (pronounced “C. Eetoe”) is a multi-
national organization with resources and subsid-
iaries located in every corner of the globe.

As C. Itoh Electronics, Inc., we're fortunate to
be part of this international network. It lets us seek
out quality materials and technologies wherever
they can be found. And for a company that special-
izes in computer peripherals for the OEM, that’s just
as important as price or the capability to deliver.

Today, we're offering the latest designs in dot
matrix and daisy wheel printers, card readers, CRT
monitors, floppy disk drives, and a lot more.

We're also seeing to it that our
OEM customers get all the support
they need. The engineering support
to solve their system integration
problems. Plus complete documenta-
tion and a service network that oper-

ates repair and refurbishment stations nationwide.

So when you deal with us, you can be sure you're
doing business with people who are dedicated to
the OEM. And a company whose parent organization
has been around since 1858.

Our goal? To become the best OEM peripheral
source in the country. Because with all our inter-
national connections, we haven’t forgotten what our
motto promises: One world of quality.

For information on our product lines for the OEM
computer systems manufacturer, contact ‘C. Itoh
Electronics, Inc., 5301 Beethoven St., Los Angeles,
CA 90066, Tel (213) 390-7778; Mldwestern Regional

Office: 240 East Lake St., Suite
301-A, Addison, Illinois 60101,
Tel. (312) 941-1310; Eastern
Regional Office: 666 Third Ave-
nue, New York, NY 10017;

Tel. (212) 682-0420.

<3 C. Hoh Electronics, Inc.
One world of quality
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house: evaporation, circulation of chilled water through a
heat exchanger in the air ducts (water is chilled at night by
refrigeration when electrical demands are low), and heat

pump.

Multicomputer Management Network

Each of five areas of the house—living room, kitchen,
master bedroom, laundry room, and equipment room—is
maintained as a separate MC68000 microprocessor based unit
called a node. These five nodes are connected together by
an RS-422 communication link to form a multicomputer net-
work (Fig 2).

The system is operator programmable, with the
homeowner able to tailor it to individual needs. Instruc-
tions are entered through full American Standard Code for
Information Exchange (ASCII) keyboards, and unused chan-
nels of standard television sets serve as the displays (Fig 3).
(An MC6847 video display generator provides this capability.)

Once the system is programmed, operation is transparent
to the homeowner. A method has been designed which leads
homeowners without computer backgrounds through the
steps of possible choices of action by interrogation and
display. For most procedures, computer involvement is
unobtrusive. When the homeowner closes his conventional
appearing switches, there is no indication that the expected
result is brought about by a programmed computer.

The electrical load switching capability also conserves
energy by allowing the microcomputers to control lights,
wall outlets, and electrical equipment, evening out use of
electricity throughout the home. Time of day switching is
based on the microcomputers’ realtime clocks. Lights can
also be programmed to turn on or off at various times dur-
ing the day or night, and motion detectors can turn lights
on when a person enters a room and off when the person
leaves.

For environmental control, the house is divided into three
zones, each maintained at different temperatures depend-
ing on time of day or day of the week. The computer system
determines whether a zone requires heating or cooling, and
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then chooses the equipment that will bring about the
desired effect with the least consumption of electric power.
For instance, if one zone is too hot and the outside air is
cooler, the system might automatically open certain doors
and windows. If the outside air is too warm, the computer
might turn on the evaporative cooler; however, if the air is
too humid, the computer will turn on the air conditioning
system.

Fig 3 Keyboard and display device. User inputs and
programming are entered into system through ASCII
keyboard. Unused channel of standard TV receiver
displays information. Floppy disc unit at top stores all
information for homeowner

Security control covers both fire and intrusion. Smoke
and motion detectors sound alarms and turn on lights to
alert the homeowners to fires or intruders; in the future, the
computers will also automatically dial the police or fire

(continued on page 108)
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- MDB makes multiplexors
for the PDP*11 that Iet you combine
" RS232 and current loop on one board.

Imagine what else
——" we can do!

PDP-11 users save space and save money! MDB’s DZ11AC is the first and
only asvnchronous multiplexor that lets you combine up to eight lines
= of RS232 and current loop in any configuration
on a single hex board. No more doubling
up on boards, distribution boxes, rack
spaces or price. The MDB DZI11AC is fully
compatible with DEC DZ-11 operating and
diagnostic software and, at the same time, per-
forms at 16 standard data rates from 50 to
19.2K baud with optical isolation for enhanced
noise immunity:.
What else can MDB do? Have you seen our inter-
processor links for LSI*-11 as well as PDP-11? Or MDB'’s
synchronous communications interfaces for Q-Bus*
that handle both bit and byte oriented protocols and error
checking? MDB makes PROM modules that let you pro-
gram EPROM on the board and foundation modules
that require just one card slot. Our famous line printer
controllers will interface your DEC, DG, P-E, IBM Series/1 or
H.P computer with most of the major line printers in the world.
From plain vanilla to state-of-the-art, all MDB products are
built with exceptional quality. We warranty them for one year,
can deliver most items in 30 days or less and offer them
under GSA contract #GS-00C-01960.
Call or write and tell us what we can do for you.

*Trademark Digital Equipment Corp

1995 N. Batavia Street A
DB Orange, California 92665 See us at MIDCOM Booth #829 & 831, and Mini-Micro Booth #204 & 205.
| | 714-998-6900
SYSTEMS INC. TWX: 910-593-1339 Circle 58 for PDP-11, 59 for LSI-11, 60 for DG, 61 for P-E, 62 for IBM.
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RASTER DISPLAY SYSTEM DESIGN NOTE 5.
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How to Display True

Color Images With
Just 10 Bits/Pixel

Do it with a Lexidata System 3400 Image

and Graphics Processor.

If you want true color
images but don’t want
to pay for the memory
required by conventional 24
bit/pixel systems, Lexidata’s
System 3400 offers a
practical alternative.
Through a combination of
software algorithms and
versatile hardware color
lookup tables, the 3400 can
reduce memory cost by over
50% without significantly
reducing image quality.

Look at the picture above.
Like most true color images,
it has a limited number of
colors relative to the entire
spectrum. This phenomenon
makes it possible to
program the 3400’s color
lookup tables so that a 24-bit
output, high-fidelity color
image can be generated
with only 10 bits of input/
pixel.

The 3400’s color imaging
versatility lets you use the
same configuration to
display pseudo-color, simply
by reloading appropriate
parameters into the lookup
tables. The system also
offers a wide range of
application-oriented
options such as separate
simultaneous output for a
B&W monitor and RGB-to-
NTSC converter with color
subcarrier regeneration.
R T BRI S
GET MORE INFORMATION
Send today for literature
that will help you evaluate
how the Lexidata 3400 can
improve your computer
graphics image. For
immediate response
call (617) 273-2700.

LEXIDATA
CORPORATION

37 NORTH AVENUE. BURLINGTON. MA 01803

departments and deliver a prerecorded message. The com-
puters can provide an explanatory display on the TV sets. If
desired, they will automatically turn lights on and off to
discourage intruders when the homeowners are away.

Electronic keypads (Fig 4) are used instead of the usual
door keys. Doors will open only when a proper access code
is entered on the keypad. Several codes can be placed in the
computer system memory, each for certain uses. For exam-
ple, service personnel can use an access code that is valid
only during specific hours and days.

Fig 4 Door lock. Calculator style keypad placed near
door is used to gain access. Homeowner can program |
system with individual code for each resident as well as
with codes for service personnel that are valid only dur- |
ing specific hours and days. Voice synthesizer greets
authorized persons by name

The computers have voice capability. When a member of
the family enters the proper code on the keypad, the com-
puter opens the door and greets the family member by
name. This subsystem can announce the time of day when
requested and can be tied into the security system for verbal
warnings in case of fire or intrusion.

Using the same ASCII keyboards as for programming, the
homeowner can set up an information storage and retrieval
system. Income tax data, checkbook or savings account -
records, a calendar of events, menus, appointments, birth-
days, and recipes can be entered for retrieval as desired.

System Hardware

Most of the hardware chosen for this system consists of stan-
dard micromodules; only a few modifications were
necessary. Mass storage is provided by an EXORdisk II
floppy disc unit.

Although most inputs are digital, some analog
measurements—such as temperature and humidity—are re-
quired. These values are handled through a 32-channel
analog to digital converter. Inputs from wall switches and
motion detectors are sensed by contact closures connected
through opto-isolators to the microcomputers. All outputs
are contact closures. Reed relays drive power relays to han-
dle the 120-Vac loads that make up most of those to be
switched.

An intelligent communications board with an MC6800
microprocessor provides internodal communications. This
communications processor and the system microcomputer
share 2k bytes of memory. Although both processors are
always in use, they are out of phase with one another to
avoid memory access contention. A modified version of
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The Most
Reliable
8 Winchester

Is Now
The Most
Available.

JA.Shugart

We're Headstrong about delivery.

Delivering in volume. The
SA1000 Winchester drive is the
only 8-inch drive that's delivering
reliability in production quantities
...to get your system to market
fast with the volumes you need.

Manufacturability. The key design parameters
of the SA1000 incorporate experience proven
engineering and manufacturing technologies.
Our highly mechanized manufacturing facilities
and unparalleled experience with production
ramp-ups gives you the advantage of immediate
deliveries and unmatched reliability.

Standard setting benefits. First to break the
$1,000 price barrier, the 5.3 and 10.7 MByte
SA1000 continues to deliver the lowest
cost-per-megabyte for any drive in its class.
And with our simple “floppy-like” interface
and command structure, it makes for an easy
design-in or system upgrade.

Get up and running fast with our SA1400
controller series. .. intelligent, versatile controllers
that give you a variety of back-up interface
solutions utilizing floppys or %-inch streaming
tape cartridges.

And because we’re Shugart, we back our
products with all the support you need, including
technical services, in-depth documentation,

and design assistance.

Call today. Rush deliveries of SA1000’s are a
phone call away. Contact your Shugart sales
office or local Hamilton/Avnet outlet for price
and delivery information.

Shugart Associates: 475 Oakmead Parkway,
Sunnyvale, CA 94086 (408) 733-0100. Regional Sales
Offices: Sunnyvale, CA (408) 737-9241; Costa Mesa, CA
(714) 979-1935; Richardson, TX (214) 234-3568;
Minneapolis, MN (612) 574-9750; Framingham, MA
(617) 879-1700; Landing, NJ (201) 584-7539; Atlanta,
GA (404) 955-8968; Toronto, Ontario (416) 492-8304;
Europe: Paris (1) 686-00-85; Munich

(089) 80-60-55
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Software
and

Hardware
Architects

Some of the most advanced ideas in the
computer industry have come from
Amdahl’'s dedicated computer profession-
als. We want to listen to your ideas.

You will assistin the conception, descrip-
tion, and design of Amdahl system ar-
chitectures.

Education: Degrees in one or more of the
following:

* Computer Science

* Electrical Engineering
* Computer Architecture
* Software Design

Experience: One or more of the following
areas:

* IBM Operating Systems

* Design and Development of
large-scale computing
systems

* Multiprocessors

* Microprocessors

* Distributed processors

* Communications or
teleprocessing

For more information, call (408) 746-
6185. Or submit your resume to our Employ-
ment Department/#58-2721, Amdahl Cor-
poration, P.O.Box 470, Sunnyvale, Califor-
nia 94086. We are an equal opportunity
employer through affirmative action.

amciahl
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synchronous data link control (SDLC) protocol carries out the
communications with an MC6845 advanced data link con-
troller.

Future systems will undergo a drastic reduction in hard-
ware. Input/output interface boards, which make up a large
part of the system, could be replaced by a much smaller car-
rier current system that would also eliminate much of the
extra wiring in the house. Switches throughout the house
would communicate with the controller over the house’s
electrical wiring. In addition, the present 1300 integrated
circuits and 750 discrete devices would be replaced by fewer
than 200 semiconductors. Much of the necessary installa-
tion could be handled by the homeowner.

System Processes

A multitasking executive program, resident in each
microcomputer, organizes the processes—Disc, Display,
Load Manager, Switch Manager, Security, Energy Manage-
ment, Environmental, Time, and Printer—for the five
nodes. (See Fig 2.) Although each computer has several resi-
dent processes, some of which are duplicated among com-
puters, no computer contains all processes.

The Disc process places and retrieves data on or from the
floppy disc mass storage device. However, other processes
also use the disc to store information. User interface to the
system is the Display process. It is formatted to lead the
user to choose from among possible actions whenever user
action is necessary. The Load Manager process maintains a
data base of information on electrical equipment, loading
and causing switches to open or close as required.

A data base on various switches is maintained by the
Switch Manager process. Whenever a change in switch state
is noted, this process notifies other related processes. The
Security process also maintains a data base. If a security
switch or load change occurs, or if a programmed or time
related event is due to occur, switches or loads are activated
and the Display process is instructed to place certain infor-
mation on the TV screens. Energy Management and En-
vironment processes monitor energy consumption and
methods of reduction. Data are sent to the Display process
for access by the user.

All other processes can access and reference a 24-hour
clock and a calendar maintained by the Time process. Bat-
tery backup is provided in case of power failure. The
Printer process produces a hard copy of any text displayed
on the TV screens. This permits printing of material or in-
formation that might be needed away from the house.

MPL, a Motorola developed high level language oriented
to the MC6800 and similar to PL/l or Pascal, was used for soft-
ware development. All of the system processes were defined
using finite state theory. Program flow is governed by a
table of possible actions formed in a modular structure.
Current state of a process and momentary input conditions
determine the action to be taken.

Note: Information for this review is based in part on two Motorola
Semiconductor Group publications: ““The Ahwatukee House,”” by
P. J. O’Malley; and ““Microprocessor-Controlled Home Environ-
ment,”” by W. D. Pierce.
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The drives for success. Our Headstrong
u art commitment to manufacturing technology
means we can deliver SA400 Minifloppys ™
and SA800/801 8-inch floppy disk drives in
the quantity you need to get to market fast.
nnounces We've already shipped more than one million
of these drives, and with over 350,000 square
feet of manufacturing facilities dedicated to
I“Stant floppy disk products, we will ship well over
half-a-million SA400 and SA800/801 drives

this year alone.

-
Dellver Get your system production going in high
gear today with the floppy drives famous for

reliability, quality, and field-proven

performance.
e os You get more than delivery. When you

specify Shugart you also get the company
with unparalleled disk drive experience and

succeSSf“l the commitment to provide you with a full
range of technical services, documentation,

and design assistance. And as your system

requirements expand, you can count on
oppys Shugart's I/0 compatible double-sided

Minifloppy,™ 8-inch floppys, and a full range of

Winchester fixed disk drives.
In I e or ® Call now. Instant deliveries of SA400 and
SA800/801 floppy drives are a phone call away
from either your Shugart sales office or local
Hamilton/Avnet outlet.

Shugart Associates: 475 Oakmead Parkway,
Sunnyvale, CA 94086 (408) 733-0100. Regional Sales
Offices: Sunnyvale, CA (408) 737-9241; Costa Mesa, CA
(714) 979-1935; Richardson, TX (214)
234-3568; Minneapolis, MN (612)
574-9750; Framingham, MA (617)
879-1700; Landing, NJ (201) 584-7539;
Atlanta, GA (404) 955-8968, Toronto,
Ontario (416) 492-8304; Europe:
Paris (1) 686-00-85; Munich

(089) 80-60-55

2. Shugart .

Headstrong about delivery.
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Technological leadership.
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No high-performance 16-bit micro- ‘ MCeBast
processor gives you as much as Motorola’s ‘ ) owaco
architecturally-advanced MC68000. It is 1 /
demonstrably superior to others in a much “ CE8Z2 |
broader range of systems. ! c\u"g,'ﬂff;\\e'

The MC68000 shines just as brightly in '
the absolutely critical area, for most users,
of support in implementing the total system. { Mcﬁ?jggerw et

Not one, but two families of system functions pavatel \01¢
support the MC68000. Powerful new hardware ;
implementation and software development
support systems are available, and software
is extensive.

The M68000 Family of compatible, advanced
VLSI peripherals was defined to provide the
optimum level of chip integration consistent
with system design flexibility. It gives you
design opportunities in 16-bit and 32-bit
microcomputer systems you've never had before.

And more than a dozen of the versatile
M6800 Family peripherals also are directly
compatible with the MC68000, establishing an
effective design approach for medium-to-high-
performance systems where low-cost, 8-bit
peripherals can be used.

Key to state-of-the-art systems.

It's the newer HMOS M68000 family, though,
that offers you the capability for keeping
systems state-of-the-art for years.

The MC68120 Intelligent Peripheral Controller
was the first of these M68000 Family peripherals
to be announced. It's a general-purpose,
user-programmable unit for local or customized
peripheral control, I/O preprocessing and satellite
processing for distributed processing. It has
many applications, including use as a file handler,



the most advanced VLSI

py or hard disk controller, data
ns protocol controller, CRT driver
management controller.
duled for imminent introduction
Terminal Controller, the MC68122,
yatible bipolar interface Error
nd Correction circuit, the MC68540
numbered MC34040). The Cluster
1inal Controller will relieve the host
cessor of the coordinating task for
mmunications between and among terminals,
and the EDAC circuit performs the error check/
correct function in 8-bit or

16-bit systems. It’s directly

expandable to

32-bit operation.

More HMOS VLSI.

Following these,
availability is scheduled for the
MC68451 Memory Management Unit,
MC68450 DMA Controller, MC68230 Parallel
Interface/Timer and the MC68341
Floating-Point ROM.

The MMU provides address translation and
protection of the 16-megabyte MC68000
addressing space and can be accessed by any
potential bus master. The DMAC offers the
optimum in data transfer, and internal 32-bit
registers ensure upward software compatibility
with future M68000 Family processors. Still
other M68000 Family peripherals now planned
include a Multiprotocol Communications
Controller, a Dual-Port RAM for multiprocessing
systems or applications like CRT refresh and

disk interface
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microcomputer systems.

System development support.
It's all right here.

System development support is equally
outstanding. The EXORmacs™ system, with its
multitasking VERSAdos™ operating system,
new-generation industry-standard VERSAbus™
microcomputer bus, multiuser and
multiprocessor support capability, resident
Pascal software, User System Emulation (USE),
extensive test and diagnostic capabilities and
many other outstanding features is the last
word in system development support.

Software support, in
addition to extensive
EXORmacs™ resident
software, includes
cross-assembler and
cross-Pascal
compiler support.

Just as Motorola
set the pattern for
the semiconductor
industry back in
1973 with the total
system approach of
the M6800 Family, the
M68000 Family raises the concept to a new level.

For more information, including an M68000
Family brochure, use the coupon provided below,
or send a specific written request to Motorola
Semiconductor Products Inc., P.O. Box 20912,
Phoenix, AZ 85036.

Innovative systems
through silicon.

@ MOTOROLA INC.
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i 1{ Inc., P.O. Box 20912, Phoenix, AZ 85036.
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MD SERIES

MICROCOMPUTER

BOARDS

With the Mostek Z80-based
MD Series}* building a custom
microcomputer system is as
simple as it is economical. The
compact (4.5"” X 6.5") boards —
fully assembled, tested and de-
bugged — virtually eliminate
any hardware design effort. And
since each MDX module is so
specialized, the unneeded func-
tions and subsequent higher

_ costs of large multi-purpose
boards are also eliminated.

Upgrades are simpler too,
because the MD Series uses the
expandable STD-Z80 BUS. As a
result, design options are nearly
limitless. Using either 2.5 or
4.0MHz versions, you can
choose from more than 30 MD

Series boards to design, custom-

ize or modify your system.

To make all of it even easier,
there’s a full range of powerful
software development systems.
Including the low cost MD
PROTO kit with board level
ROM-based firmware. The
Matrix 80/SDT, a low cost disk-
based Software Development
Tool. Or our Matrix 80/SDS dual
floppy disk Software Develop-
ment System with optional in-
circuit emulation.

For fast delivery and more
information, contact your
Mostek distributor listed on the
opposite page. Mostek, 1215
West Crosby Road, Carrollton,
Texas 75006; (214) 323-1829. Or
Mostek Brussels 660.69.24.

MOSTEK®, MD Series, MDX, MD PROTO, and Matrix
are trademarks of Mostek Corporation.

© 1980 Mostek Corporation

a

DATA
* PROCESSING

MDX-CPU1

780 CPU—2 PROM sockets, 4 timers

MDX-DRAM 8
8K dynamic RAM

MDX-DRAM 16
16K dynamic RAM

MDX-DRAM 32 $452
32K dynamic RAM

$225

MDX-CPU2
Z80 CPU—with 6 memory sockets

@:MATH L $6§9
High speed floating point math

MD-SBC1* " $260
Z80-based single board computer

MDX-EPROM/UART
Combination EPROM/UART

MDX-UMC
Universal memory card

MDX-SRAM4
4K static RAM

MDX-SRAM8 $449
8K static RAM

$599

MDX-EPROM16
16K EPROM




Control costs and
simplify design with
our STD-Z80 BUS
compatible modules.

MOSTEK

MDX-PIO $250
32-bit programmable parallel 1/O

MDX-SIO $260
2 channel programmable serial 1/0

| s . .
System controller; diagnostic board

MDX-INT ~ $249
Interrupt expander; timer board

MDX-FLP
Floppy disk controller

MDX-SST
Software single step

MDX-A/D 8
16 channel, 8-bit A/D

MDX-DEBUG  #425
EPROM/UART-10K ROM firmware

MDX-D/A 8
4 channel, 8-bit D/A

MDX-AIO
Analog Input/Output board

MDX-A/D 12
16 channel, 12-bit A/D

MDX-D/A 12
4 channel, 12-bit D/A

“Non-expandable
All prices shown are for 2.5MHz versions, 1-9 quantity.
Prices subject to change.

Advent Electronics
CEDAR RAPIDS, IA
INDIANAPOLIS, IN

Arrow Electronics
ALBUQUERQUE, NM
ANN ARBOR, MI
BALTIMORE, MD
CENTERVILLE, OH
DALLAS, TX

EDINA, MN
FARMINGDALE, NY
FT. LAUDERDALE, FL
HAUPPAUGE, NY
LIVERPOOL, NY
MANCHESTER, NH
MONROEVILLE, PA
MOORESTOWN, NJ
NORCROSS, GA
OAKCREEK, WI
PALM BAY, FL
READING, OH
ROCHESTER, NY
SADDLEBROOK, NJ
SCHAUMBURG, IL
SOLON, OH
STAFFORD, TX
SUNNYVALE, CA
WALLINGFORD, CT
WINSTON SALEM, NC
WOBURN, MA

Bell Industries
CHICAGO, IL
SUNNYVALE, CA

Bell/Century
ALBUQUERQUE, NM
SALT LAKE CITY, UT

Diplomat
Southland
CLEARWATER, FL

Ft. Wayne
Electronics
FT. WAYNE, IN

Hammond
Electronics
GREENSBORO, NC
GREENVILLE, SC

Industrial
Components
MINNEAPOLIS, MN

Kierulff Electronics
BILLERICA, MA
DENVER, CO

EDINA, MN

ELK GROVE VLG, IL
FAIRFIELD, NJ

LOS ANGELES, CA
PHOENIX, AZ
PORTLAND, OR

ST. PETERSBURG, FL
SALT LAKE CITY, UT
SAN DIEGO, CA

TUKWILA, WA
TUSTIN, CA
WAUKESHA, WI

Lionex Corporation
BURLINGTON, MA
WOODBURY, NY

Olive Electronics
ST. LOUIS, MO

Pioneer Electronics
CLEVELAND, OH
DAYTON, OH
INDIANAPOLIS, IN
PITTSBURGH, PA

Prelco Electronics
MISSISSAUGA, ONTARIO
MONTREAL, QUEBEC
OTTAWA, ONTARIO

Quality
Components
AUSTIN, TX
DALLAS, TX
HOUSTON, TX
TULSA, OK

R.A.E. Industrial
BURNABY, B.C.

Schweber
Electronics
ATLANTA, GA
BEACHWOOD, OH
BEDFORD, MA
DANBURY, CT
FAIRFIELD, NJ
GAITHERSBURG, MD
HORSHAM, PA
HOUSTON, TX
IRVINE, CA
LIVONIA, MI
ROCHESTER, NY
WESTBURY, NY

Semiconductor
Specialists
KANSAS CITY, MO

Wyle Distribution
Group

BELLEVUE, WA
COMMERCE CITY, CO
EL SEGUNDO, CA
IRVINE, CA

PHOENIX, AZ

SAN DIEGO, CA
SANTA CLARA, CA

Zentronics
MISSISSAUGA, ONTARIO
MONTREAL, QUEBEC
OTTAWA, ONTARIO

ST. JAMES, MANITOBA
WATERLOO, ONTARIO

Zeus Components
ELMSFORDS, NY
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Distributed Multiplexing System
Relays Messages in Power Plants

Intended primarily for application in the electric utilities
market, the 1055/DMUX plant control system can contain up
to 250 individual processing elements or nodes on a single
logical loop. Any node can transmit messages unidirec-
tionally to any other node at 1.54M bits/s, without need for a
central transfer point. Message paths are not shared by
more than two points in the system. Additional nodes can be
inserted anywhere in the loop, without significant effect on
message traffic, with the addition of a single path. Although
this distributed multiplexer (DMUX) from Bailey Controls
Co, Wickliffe, OH 44092, can operate as a standalone
system, it functions at maximum capability when combined
with a Modular Computer Systems 1V-35 computer as central
processing unit. Basic system architecture is a direct
dedicated loop (DDL) structure.

Each node connects to two neighboring nodes. Redun-
dant message paths are provided between active nodes to

DELTRON SWITCHERS
are
NO GLITCHERS

The dﬁiet Ones

Current fed drivers

DM filters

CM filters

dv

asnubbers
i

5 allmmng

» Shielded case
» Spike limiting varistors
Get 6?11?) ‘  No fans

1 TO 4 OUTPUT SWITCH MODE POWER SUPPLIES—
TO 320 WATTS

o Stock ® Exclusive Variable Power Partitioning
® UL 478 ® Low cost
® All outputs highly regulated ® 3 year warranty

COMPLETE POWER SUPPLIERS

Fig 1 DMUX communication line organization.
Each of up to 250 nodes is connected via redun-
dant unidirectional communications lines to each
of its neighboring nodes. COMs send, receive, and
interpret message packets. If message received is
intended for another node, COM retransmits
packet to next node. Paths can be up to 1600 m of
cable

» Switcher +» Ferro [ STANDARDS—CUSTOMS

» Linear +» SCR

DWM.

Wissahickon Avenue « North Wales, PA 19454
Tel: 215/699-9261 Twx: 510/661-8061
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insure system reliability. Since redundant paths are active,
the effective message rate between nodes is 3.08M bits/s.
Also, because communications lines are unidirectional, and
because redundant lines are provided, each node has two
send and two receive lines.

To accommodate redundant communications paths, the
nodes contain two communications modules (COMs), one for
each path (Fig 1). A fixed length, fixed format message or
packet is generated by the COM of one node and transmitted
to the COM of the neighboring node. That COM interprets
the packet and, if not addressed to its node, relays it to the
next neighboring node. This continues until the packet is
received at the intended node. Each logical packet is made
up of a 32-bit ‘header’ and an 80-bit message, which in-
cludes an 8-bit cyclic redundancy check field.

An 8-bit single-board microcomputer with lk-byte random
access memory (RAM) and lk-byte programmable read only
memory (P/ROM) serves as the data controller module (DCM),
the primary source of message traffic. Memory expansion
modules (MEMs) provide an additional 11k bytes of RAM and
15k bytes of P/ROM. As many as seven DCM/MEM pairs can be
provided in any node both for sharing the processing load
and for redundancy. They all receive and/or transmit
messages to/from the shared COMs.
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LSI-11/23
systems
30 days!

a.r.o.

__HE=

MF-211/411

B LSI-11/2 with 32K words or LSI-11/23
with 64K, 96K or 128K words

B RX02 Equivalent Dual Floppy Systems,
Single-Sided or Double-Sided,
Dual Density

M Quad Serial Interface

B 8 Quad Slot Backplane

When you plug in to Charles River Data
Systems you plug in to innovative, practical
solutions to your system design requirements.
Solations like our double-sided, double-
density floppy disk systems—offering one
megabyte of RX02 equivalent storage per
| drive. Or our Winchester drive with cartridge
| tape back-up for fail-safe reliability —in a sin-
gle enclosure, with a common controller card.

You can purchase each of our compact,
| reliable components separately to expand or
complete a system. Or combine them in your
choice of configurations for powerful, multi-
user, general purpose computers in a single,
cost-effective package.

Equally at home as R & D systems or as
the basis for business and process control sys-

®Trademark of Digital Equipment Corporation.

Software
Your choice of:
B RT-11
W RSX-11M
W U/V6 (UNIX*)

Charles River Data Systems, Inc.

HD-11/HD-11T

B Shugart Winchester Drive with
21 Megabyte Capacity, Software
Equivalent to Four RLO1’s

W DEI Cartridge Tape Back-up (HD-11T)

W Controller Card with RL0O] Instruction
Set Compatibility

tems, CRDS systems are based on the DEC
LSI-11/2 or LSI-11/23, with from 32K to 128K
words of MOS memory. Peripherals avail-
able include a 21 megabyte Winchester fixed
disk system; single- or double-sided floppy
disk drives; and a 3M cartridge tape back-up
for the Winchester disk. Software systems
available include RT-11, RSX-11, and U/V6
(UNIX*).

Whichever configuration you choose,
you're assured of plugging in your system
fast, because CRDS delivers most products in
30 days!

For complete specifications, and to dis-
cuss the configuration or components that
best meet your needs, call CRDS Marketing
at (617) 655-1800. And plug in to CRDS today.

*UNIX is a registered trademark of Bell Laboratories.

4 Tech Circle, Natick, MA 01760 e Tel. (617)655-1800 ® TWX (710)386-0523
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

If a source node (Fig 2) does not receive an Acknowledge
signal from the destination node on the first attempt, the
message recirculates the loop up to seven more times; then,
if the message is not received, the source node tries to
recapture the message for another eight loop transits. If the
message is neither received nor recaptured after 16 cycles,
it is destroyed to prevent loop saturation.

Whenever a message is destroyed or returned to the
source node as undeliverable, the sourcing DCM retransmits
the message; up to three retransmissions are attempted over
each loop path. A time delay is introduced between
retransmissions to avoid loop saturation if the destination
node is temporarily busy. Whenever the third retransmis-
sion over a communication path fails, the source node
marks that path as bad, and does not attempt further nor-
mal transmission over the path. Periodically, loop monitor
software in each DCM retries each bad path, and if a
transmission is successful the path is marked as restored.
Each time a path fails, a status message is sent to the DMUX,
which serves as the loop master for error reporting.

Software in each DCM is subdivided into an operating
system, a communication system, and application tasks. The
operating system provides tasking, interrupt service,

LooP IN | e e

DECODING BUFFER :‘

CONTROL TRANSMIT

BUFFER

RECEIVE
BUFFER

g

NODE BUS

Fig 2 COM architecture. If not acknowledged by
receiving node, message packet circulates on loop
up to total of 16 times. If not recaptured by sending
node, message is destroyed

resource management, and general purpose services. Each
application task performs one or more of these functions
and is driven by the RAM contents.

Note: The plant computer system and distributed multiplexer is
described in company publication TP79.5, ““Distributed Multiplex-
ing for Fossil/Nuclear Power Plants,”” by Michael S. Willey.
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Timeshared Management System
Offers Energy Conservation Plus Reduced School Budgets

Energy conservation. Reducing educational costs. These
two goals are at or near the top of the list of priorities in
every U.S. city, town, or hamlet. When they are combined,
interest level is more than doubled. Therefore, a claim that
up to 27 million dollars in energy costs can be saved
annually within a single state’s elementary and secondary
school system has to attract attention. That this saving can
be gained without increasing budgets makes the subject ir-
resistible.

Approximately 11% of all energy for space heating and
cooling in the U.S. is consumed by elementary and second-
ary schools; heating and cooling alone account for 80% of
the energy used in schools. However, most schools are
overheated and overventilated because buildings and
temperature control equipment are designed for the com-
fort and desires of individuals rather than for efficient
energy consumption—even though comfort with efficiency
can be easily attained. At present, in spite of conservation
efforts, about 50% of the energy used by schools is
wasted—a national total of almost one billion dollars.

These claims result from a study prepared by the Energy
Management Information Center of Honeywell Inc, Min-
neapolis, MN 55408. Entitled ““Reducing Energy Costs in
New Jersey Schools with Computerized Energy Manage-
ment,”’ the study is one of 20 similar state reviews based on
data from the U.S. Department of Energy, state energy

118

offices, the U.S. Bureau of the Census, the University of
California’s Lawrence Berkeley Laboratory, the American
Association of School Administrators, and a report of the
Harvard Business School Energy Project. Typical savings
on annual energy expenses of 15 to 30% are promised by
the use of a timeshared computer system to manage energy
functions. Telephone lines link the computer to sensors at-
tached to a school’s boilers, chillers, motors, pumps, fans,
and lights for automatic operation at peak efficiency with
no decrease in comfort levels.

Timesharing Minimizes Capital Outlay

Emphasis of the studies is on timeshared computer systems
because they require less capital expense and planning is
more immediately cost-effective than it would be if separate
computers were purchased. In addition, the report points
out that the schools that most need to upgrade buildings
and equipment are often least able to afford large capital in-
vestments. Since those schools, as well as many others, are
often poorly maintained, they would not likely have person-
nel to keep computer equipment in working order.

Failure to maintain energy conservation programs under
ordinary circumstances is usually due to the human ele-
ment. Teachers or maintenance personnel regulate room

(continued on page 120)
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Microfiche

Overhead Projection 2
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.

-duces instant, on-the-spot results with Polaroid® 8 x 10 film,

Color Graphics

Hard co 000
Made Eals)g

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-

8 x 10 color transparencies for backlit displays and overhead

projection, 35mm color slides, 60 image color microfiche,

and 16mm/35mm color animation fiims. 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 (313) 439-8832.
Or call toll-free:

(800) 521-1596.

I

\ \§\ : v

8 MATRIX
INSTRUMENTS
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Our Most Important
Resource Is Our People

Burroughs Corporation, an innovator in the
exciting field of Laser Based Optical Computer
Memories, has career opportunities for problem-
solving oriented individuals interested in developing
project and technical leadership skills. These
positions offer exciting opportunities to contribute
technically in this unexplored area of technology

Error Detection &
Correction Engineer

The Error Detection & Correction Engineer shall be
responsible for the development and implementation
of an error detection & correction (EDAC) system
for the optical disk memory.

A minimum of a BA (MS preferred) in Electrical
Engineering or Computer Design and at least 2 years
experience in the design of EDAC systems for data
storage devices is required.

Diagnostic System Engineer

The Diagnostic System Engineer will be responsible
for the design and development of the diagnostic
systems for an optical computer memory.
Responsibilites include the definition of diagnostic
and maintenance philosophy for both manufacturing
and field test programs.

Experience in diagnostic system for electro-
mechanical devices and microprocessors as well as
extensive software experience in diagnostic systems
is required. A BS in Engineering, Physics, or
Computer Sciences is required.

Lead Peripheral
System Engineer

The Lead Peripheral System Engineer will be
responsible for leading a group of system engineers
who will design the systems approach for a laser
based optical computer memory. Specific
responsibilities include the development of system
concepts and specification for the architecture of an
advanced computer memory system.

BS in Engineering or Computer Sciences as well as
system experience in memory or mainframe
architecture including firmware and applications are
required.

We offer you these unique opportunities and
challenges with an outstanding growth company in a
perfect climate for both personal and professional
growth. Our Westlake Village facility is only 20
minutes from the beach, less than an hour from
Santa Barbara, and 35 minutes from metropolitan
Los Angeles in a new, growing, prosperous, smog-
free, progressive, recreational community. Call
COLLECT to speak with one of our group leaders
right away. (213) 889-1010, ext. 1035.

Or send resume to:

Burroughs Corporation
Dept. CD

5411 N. Lindero Canyon Rd.
Westlake Village, CA 91361

Burroughs
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temperatures according to whim; operators are not properly
taught how to use equipment efficiently. Consequently, a
building’s entire heating or cooling system is often kept in
operation for the comfort of a few employees who work after
hours.

Full energy conservation can be negated by an overabun-
dance of decision makers. Students, teachers, ad-
ministrators, or maintenance staff are often permitted to
change thermostat settings—without concern for increase
in energy consumption since they do not feel the immediate
responsibility for energy conservation. Even when respon-
sibility and awareness are maintained, it is not cost-effective
or practicable to have highly paid personnel take time away
from other duties to make decisions about temperature set-
tings when they cannot possibly know all of the factors in-
volved for a proper determination.

Computerized energy management systems, however,
whether based on timeshared or dedicated computers,
monitor conditions on a 24-hour, 7 day/week basis. They de-
pend on computer memory, not the cooperation of school
building users. With computer control, unneeded heating
equipment can be shut down when outside temperatures
rise. Sensors can determine whether classrooms are full or
only half full, and the computer can adjust the amount of
energy necessary to maintain the proper comfort level.

With computerized control, equipment can be cycled so
that units are not operated full time. Heating, cooling, and
ventilating units can be shut off at night, on weekends, and
in the period between day and evening classes. Power con-
sumption can be reduced by shutting off units in unoc-
cupied parts of the school and by operating other units at
off-peak demand hours when possible. In addition, potential
malfunctions can be located before the need for expensive
repairs.

First-Year Savings Payback for System

Energy costs, consumption, and potential savings vary,
depending on several factors. The current report was based
on costs for the 1978-79 school year, which are considerably
lower than those for the 1980-81 period. Size and layout of
buildings, type and efficiency of mechanical systems, hours
of building use, climate, and existing conservation
measures must all be considered. However, an estimated
range of 13.5 to 27 million dollars of potential annual
energy cost savings is estimated for all New Jersey schools.
Individual schools could save from $2307 to $156,548,
depending on size and location.

In one case study for timeshared computer control, an
Atlanta, Ga, high school reported a savings of 18%
($18,447) in the consumption of electricity and 42% ($9053)
for gas. The one-time cost of installing 22 sensors and link-
ing them to the control computer was $18,812 and the first-
year timesharing fee was $5844. Therefore the first-year
costs were $2844 less than the savings for that period—and
in future years the $18,812 cost will not be repeated.

For a second Atlanta high school, the installation cost was
$22,256 and the timesharing fee was $5904. Electricity costs
were lowered by 815,517 (16%) and gas expense dropped by
$7387 (28%). In this case, the payback point occurred
within the first 15 months; once again, the installation cost
will not reoccur.

Circle 441 on Inquiry Card
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New high-impact
Baydur 724
polyurethane
structural

foam

Impacts up to 140 ft-Ibs Gardner or 11.2
ft-lbs/in2 Charpy. That's real perfor-
mance in a structural foam. And there
are other properties that make new
high-impact Baydur 724 an ideal
material for computer and electronic
equipment housings:
» Design freedom for complex,
vari-dimensional shapes

e Smooth, swirl-free surfaces

» Better thermal insulating capability
than other structural foams

e Dimensional stability

¢ Freedom from sink marks

* Ability to mold-in metal and wood
reinforcements

* Excellent chemical and warp
resistance.

can take it!

In addition, reaction-injection-molded Baydur 724

Baydur 724 has some special High-impact Structural Foam
processing advantages:

e Single-shot molding of large-surface-
area rigid parts

» Easier finishing than other structural
foams

¢ Good flow characteristics

* Low energy consumption and low
molding pressures.

UL testing is underway, but Mobay lab

studies show that Baydur 724 is ideal

for computer housings and other large-

scale parts requiring V-0 and 5V

ratings.

For complete information on new .

high-impact Baydur 724 structural Mobay Chemical Corporation
foam, call Bill Daniels at 412-777-2636 Polyurethane Division
today, or write: Pittsburgh, PA 15205
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Microprocessor Based Programmable Controller

EPTAK 700 is claimed by Eagle
Signal Industrial Systems, 736
Federal St, Davenport, IA
52803, to incorporate more effi-
cient software, improved
analog accuracy and resolu-
tion, better operator interface,
and increased memory den-
sity—providing ‘‘more control per dollar whlle reducing
both operational and system costs for users.”” Features of
this programmable controller are comparable to those of
more expensive process computers.

Executive D software incorporates computational
capabilities of an arithmetic processing unit, three PID scan
rates for response to critical analog loops, user defined
algorithms for custom control schemes, and simplified
operator interface in familiar terms. It also provides up-

dating of the entire user program without recompiling,
reduced compiling time necessary for program changes,
reduced need for user support memory, doubled ranges (to
19999), timer freeze function that enables interrupts
without effect on total time cycle, and compatibility with
older EPTAK program modules. An ECL3 language instruc-
tion set has expanded and more comprehensive declare
statements for analog control and operator interface.

Seven 12-bit analog modules consist of an ADC that sup-
ports up to 15 analog input modules, thermocouple input,
70-mV analog input, two 4- to 20-mA analog inputs, 4- to
20-mA analog output, and calibrator card. Standard input
ranges are 4 to 20 and 10 to 50 mA; 0 to 5, 1 to 5, and 0 to
10 V; and 0 to 70 mV. Qutput ranges are 4 to 20 mA and 10
to 50 mA with simultaneous 0 to 5 V or 0 to 10 V.

Memory modules consist of 16k RAM, 16k UV P/ROM with
4k RAM, and 8k UV P/ROM with 8k RAM. By reducing the
number of slots required for 48k maximum memory to three
(16k modules rather than 4k), the remaining slots can be
used for self-diagnostic or operator interface modules.
Circle 442 on Inquiry Card

You can bank on Pittman® D-C motors —

performance at an affordable price

LO-COG®
Servo Motors

3 series: 1.2, 1.6 & 2.0” 0.D.
Stall torques:

about 1 to 128 o0z.-in.

PITMO® Gearmotors

2 series: 1.38 & 2.00” 0.D.
gearboxes.

Torque limits with

standard gearing:

100 & 175 oz.-in.

// o, ! \\\\

©1980

'IHE PI1TMAN CORPORATION

e A Subsidiary of Penn Engineering & Manufacturing Corp.
Harleysville, PA19438

Phone 215:256-6601 - TWX 510-661-8696

PITMO® Motor-Tachs

2 series: 1.2 & 1.6” 0.D.
¥\ Standard tachometer gradient:
/ 2 volts/1,000 rpm

Samarium
Cobalt Field
4-Pole Motors

1.00” x 1.25” cross-section.
Stall torques:

, 12 to 24 oz.-in.
N\

39A )
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Qume Datalrak 5™

and Datalrak 8™

offer less media and head wear

than any other double-sided floppy

disk drive on the market. That means

less service cost and more disk life.
Look how they stand up to the com-

petition. Independent tests have shown

a tenfold improvement in error rateover

industry-standard specifications.

Qume Standard
Performance | Specifications
SOFT ERROR 1in 101 1in 10°
HARD ERROR 1in 103 1in 1012
SEEK ERROR 1in 107 1in 108

And we have
immediate availa-
bility of field-proven products,
with production capabilities to
meet your needs. So you can order our
double-density, double-sided floppy
disk drives for delivery now.

So what's it all add up to? More tap-
tap, better performance, immediate
availability and prices that won't boggle
your memory. For an evaluation unit,
hurry and call today. (415)783-6100.
Ask for Dept. M. Qume Corporation,
Memory Products Division, 2323
Industrial Parkway West, Hayward,
California 94545. TWX: 910-383-0710.

Qume.

Memory Products Division
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HARD FACT:

PARTICLE COUNTING
AT THE 0.1 um
LEVEL CAN
BE ROUTINE.

Until now, air analysis to count and size 0.1 um sized par-
ticles was a complicated job. And, you needed bulky, baulky,
delicate instrumentation to attempt it.

Not any more!

Now, HIAC/ROYCO makes reliable 0.1 um particle counting
and sizing simple. With our rugged and compact LAC 226.
It's the amazingly precise 16-channel airborne particle
analyzer with a dynamic size range from 0.1 um up to 6 um!
And, it has a concentration capability of up to 50,000,000
particles per cubic foot!

This straightforward analyzer is packaged in a compact
case for complete portability.

Use our laser-based LAC 226 to solve aerosol physics prob-
lems encountered in computer memory and semiconductor
device manufacture. Use it for tandem HEPA filter perfor-
mance analysis and low level leak detection too. Or, use it in
the life sciences to measure nearly all inhalable particles
even including single bacteria!

The complete facts about our LAC 226 are as near as your
phone. Call 415/325-7811 or, write us at 141 Jefferson Drive
in Menlo Park, California 94025 U.S.A.

PpaciFic HIQC/ROYCO

SCIENTIFIC INSTRUMENTS DIVISION

Pacific Scientific Inc. Allmend Center - CH4460
Gelterkinden/Basel, Switzerland [J 8 Cambridge Road - Brighton,
Sussex BN3-1DF, England.

When Quality Counts,
Count On HIAC/ROYCO
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DIGITAL CONTROL AND
AUTOMATION SYSTEMS

DC & AS BRIEFS

Cassette Based Standalone Control System

A user programmable data acquisition and control system,
the CS430 includes microcomputer, memory, peripherals,
Multibus compatible analog and digital 1/0, and operator in-
terface. BASIC-400, an extended interpreter language, per-
mits logic program preparation and . .
execution by unskilled operators.
An autostart feature automatically
loads and runs programs without
operator involvement. e

This wunit, introduced by ! :
Burr-Brown, PO Box 11400, Tucson, AZ 85734, accom
modates up to 8 1/0 boards, and includes 130 differential or
248 single-ended high and low level analog inputs, up to 32
channels of analog outputs, and up to 576 channels of
discrete input or discrete output. As many as 576 channels
of TTL level 1/0 can also be handled. A variety of optional
solid state relay modules provide discrete high voltage 1/0.
Modules offer 2500-Vac rms input to output isolation.

To meet severe environment requirements, both user pro-
grams and BASIC-400 are stored on dual minicassette ‘tapes
that rewind automatically whenever a tape operation is com-
plete. A Centronics compatible port is provided for external
printers. Options include an internally mounted 40-col
printer, CRT, and full ASCII keyboard interfaced through an
RS-232-C port. Dimensions of the basic unit are 17 x 12.5 x
24" (43.2 x 31.75 x 61 cm) and weight is 45 1b (20 kg). Op
temp range is 5 to 35 °C.

Circle 443 on Inquiry Card

Factory Data Collection System

Accurate production, material, and labor data can be col-
lected from areas such as the shop floor and processed by
the model 5000 factory data collection system for manage-
ment records. Introduced by Infolink Corp, 1925 Holste Rd,
Northbrook, IL 60062, the system includes a 5100 controller
that directs a network of data entry terminals, printers, and
other peripherals. The controller can be configured from a
series of 16-bit microprocessors and memory capacities
from 256 to 32k bytes. Up to 128 terminals can be handled
on multidropped lines at up to 10,000 ft (3 km) at 9600
baud. The network uses SDLC protocol and supports both
batch and online communications to most computers
through either EIA serial asynchronous or synchronous in-
terface channels.

A 5040 data entry terminal can record up to 32 different
transactions as they occur. Each terminal has a full
alphanumeric keyboard and a 32-char alphanumeric
display. Peripherals include 5600 printers and 5700 video
display terminals.

Circle 444 on Inquiry Card
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Youdon’t haveto
take our wordabout

Maxell Flop

maxeil.
Floppy Disk

FHI

Ask the people

A AP
EEgmgee

maxeill.
Floppy Disk

FDe

who made your system.

Maxell Floppy Disks are either expressly specified or recom-
mended by many major disk drive manufacturers. We're also
relied upon by a growing number of 8” and 5% Floppy Sys-
tem owners. They find our Floppy Disks do everything possible
to bring out the maximum performance of their systems. And
they find our disks do this consistently.

Are we better than others? Will a box of ten Maxell Disks

always contain ten disks that produce high performance

maxell %

BUSINESS PRODUCTS DIVISION
Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: (201) 440-8020
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results every time? We think so. We certify each one. We
maintain extraordinary quality control. So they all meet or
exceed the most critical industry standards.

But please ask the manufacturer of your system to double
check our recommendation. See your computer products
supplier. Or write to us for more information. We recommend
dealers write to us about the opportunities Maxell Business
Products offer.

7 e
e



Two Track Moving Head
Featured On New DEI
Streaming Cartridge Drives.

The heart of Data Electronics' new 10 and 20 MByte streaming
cartridge tape drives is a unique 2-track head. The new head is bi-
directional and uses a simple digital positioner on the 20 MByte drive
to provide 4-track operation. Because of the overall simplicity of
these drives, OEM prices start at about 1/3rd the cost of the
Winchester drives they are designed to backup. A further benefit of
the drives’ design is small size; they fit in the same space as floppy
drives. Designers can easily upgrade a N 10150 Sorrento Valley Road
floppy-based system to 10 or 20 MByte . I?g{'eg;ggng T
capacity using a Winchester/Streaming AR W Telex 697118

cartridge tape drive combination. Data Electronics Inc.
CIRCLE 152 ON INQUIRY CARD

C&TE has a secret to its service. It's Mary Caughman
Mary and her crew literally wait for you to call for
microcomputer parts between 8- 5 Central Time. It's her
job to take your order for DEC® system parts and get
them out as fast as physically possible. And she has
many flights a day out of Pensacola, Florida to
accomplish her mission. You can depend on Mary

to get your order on the first flight available

Give her a try.

® Mary has parts not even the manufacturer can

' deliver. That's because C&TE carries an inventory

N you'd envy
\

\,, ® C&TE buys in big quantites and shares the discounts

with you. Many items are priced under manufacturer's
list. So don't call them,

Call Mary (904) 434-1022
EXCHANGE 114 E Gregory Street. Pensacola. FL 32501
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Optically Coupled Interrupters

Dual channel side by side optically coupled interrupter
assemblies contain pairs of GaAs near-IR LEDs coupled to a
pair of Si phototransistors. Designed and built by Optron,
Inc, 1201 Tappan Circle, Carrollton, TX 75006, the 0PB822S
and SD, respectively, have minimum current outputs of 250
and 100 pA. The S version contains a 10-mil (0.25-mm) aper-
ture in front of each sensor; the SD has a similar aperture in
front of both LEDs and sensors.

In addition, OPB825 and 825 A and B series each contain a
near-IR LED coupled to a Si phototransistor mounted in a
black plastic housing. LED and sensor are low cost plastic
lateral discretes with molded prefocused lenses. The 825 has
no mounting flange, A has a single flange on the sensor side,
and B has a flange on both LED and sensor sides. All three
devices have 500-uA min output with 20-mA LED drive and
100-nA max aark current with V,; = 10 V and LED drive
of zero.

Circle 445 on Inquiry Card

Analog to Digital Converter

Designed for operation with Pet, Apple, TRS-80, and Kim
microcomputers, the AIM 16 is a 16-channel ADC that con-
nects to a host computer through its 8-bit input and output
ports or through a custom interface. Specifications for this
device from Connecticut microComputer, Inc, 34 Del Mar
Dr, Brookfield, CT 06804, include 0- to 5.12-V input range,
20-mV resolution with 0.5% = 1-bit accuracy, and conver-
sion time of less than 100 us/channel. All 16 cHannels can be
scanned in less than 1.5 ms. Power required is 12 Vdc at
60 mA.

Circle 446 on Inquiry Card

CAMAC Standard Process Control System

Requirements of a specific process industry can be met by a
configuration of the 8030 Concept system offered by Kinetic
Systems Corp, 11 Maryknoll Dr, Lockport, IL 60441. Hard-
ware conforms to the international CAMAC (ANSI/]EEE 583)
standard, and consists of a microcom- o
puter module with 8085 processor, a
microcomputer expansion module
with additional memory and optional
disc controller circuitry, a main or
auxiliary crate controller, a 12- or
25-slot crate for housing, disc drives,
and all interconnecting cables. Software packages are
available for development of process control programs in
FORTRAN, CAMAC*BASIC, CAMAC*Forth, or Pascal. 10
modules meet industrial or laboratory process interface re-
quirements.

Circle 447 on Inquiry Card
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Call one of our design engineers. Theyre 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
you've specified absolutely
the best P/C connector.

CONNECTORS

21001 Nordholf Street/Chatsworth, CA 91311, USA.
(213) 341-4330/TWX 910-494-2094



As your ideas race into the future,
you need products to match your
stride. Today Zilog offers you the most
advanced family of microprocessor
products made: components, sup-
port devices, software, development

All avoilable in production

ized the microprocessor industry.
Today it's become the still more
powerful Zilog Z80B. Its cousin, the
Zilog 28, packs an ingeniously flexi-
ble, complete 8-bit microcomputer
onto a single chip. And, as you would
expect the mcreduble 16-blt ;_lgg




THE POWER TO DESIGN ,

THE MOST ADVANCED MICROPROCESSOR-
BASED SYSTEMS IN THE WORLD.

AT YOUR COMMAND TODAY. FROM ZILOG.

Meet the most versatile
counter/timer and parallel 1/O
ever made. Zilog’s Z8036 CIO.

Now there is an incredibly flexible way to time and
count external events plus control peripheral /O
interfaces in real time. It's Zilog's new 28036 CIO. The
28036 offers the user 20 1/O lines with two fully pro-

An affiliate of EX(ON ENTERPRISES INC.
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New iSBX Multimodule boards

Intel introduces a whole new dimension
in configuring single board computer systems.

Intel pioneered the concept of
flexible microcomputer system design
in 1976, with our family of iSBC™
single-board computers interfaced via
the Multibus™ system bus — presently
accepted as the industry standard.

Now we've extended this well-
accepted concept to board-level
design: A new generation of Multi-
module boards interface to iSBCs via
the new iSBX bus. So now you have
a second design option. You can
expand systems in large increments
with Multibus boards. Or in smaller,
more economical increments with
Multimodules.

The key to configuration
flexibility

The iSBX bus— the first physical/
electrical interface for direct on-
board expansion of iISBC systems—
assures compatibility between these
systems and the emerging Multi-
module product line.

Present on all future Intel
single-board computers, the
iSBX bus saves design time and
space, and facilitates fast, easy
upgrading. System performance is

New Multimodules and iSBX Bus-compatible iSBCs

ISBC 80/10B Single Board Computer
8080A-based microcomputer with one
iSBX bus connector; 48 programmable
1/0 lines; one USART, timer; cﬂ)acity
for 1K-4K bytes RAM; up to 16|

EPROM

[ 0_oooooopooo 0 H

0007 105 000003
000 c—=000000oocoo

000 [] ggp) 0000000000

iSBC 80/24 Single Board Computer
8085A-2 based microcomputer oper-
ating at 4.8 MHz (2.4 MHz optional);

0l two iSBX bus connectors; 48 program-
mable I/0 lines; one USART, three
programmable timers; programmable
mterruRpt controller; capacity for 4K-8K
bytes RAM; up to 16K EPROM

ISBX 350 Parallel 1/0 Multimodule

24 programmable 1/0 lines; sockets for
inverting and noninverting trans-
ceivers

I1SBX 351 Serial 1/0 Multimodule
Programmable synchronous/asynch-
ronous communications channel;
standard RS232C or RS449/422 com-
patibility; software-selectable baud-
rate generation; two programmable
16-bit BCD or binary timers/event
counters

ISBX 331 Fixed/Floating Point Math
Multimodule

Fixed point single- (16-bit) and double-
(32-bit) precision arithmetic; floating
point single- (32-bit) precision func-
tions; floating-to-fixed and fixed-to-
floating point conversions; transcen-
dental functions

ISBX 332 Floating Point Math

Muitimodule

Single- (32-bit) and double- (64-bit)

precision arithmetic; compatible with
roposed |EEE format and existing
ntel floating point standard.
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also improved because Multimodules
tie directly to the iSBC internal bus.
Connection to the iSBX bus is made
with a set of rugged connectors—
one on the iSBC board, the other
on the Multimodule itself.

The new Multimodule family
Multimodules represent a whole
new family of plug-in expansion
boards. They allow you to add a
variety of special performance
features to your existing iSBC system.
Currently available add-ons are
shown below. Soon you'll also be
able to add other Multimodules for
D-to-A and A-to-D conversion,
communications, peripheral inter-
faces—and more.
With those modules
you can now
respond

quickly
to new ap-
plications
opportunities. Examples? Take data

acquisition or industrial control: to add

extensive [/O processing power, you
simply plug in the iISBX 350 board. Or
consider communications networks.
Now there’s no need to add entire
USART boards; just use the iSBX 351
unit. In laboratory control applica-
tions, instead of an independent

math processor, now you can choose
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the more economical iSBX 331 or
332 math modules.

New Multimodule-compatible
iSBC boards
Intel’s new
8-bit iSBC 80/10B
and 80/24 single-
board computers
are the first of
many iSBCs to
offer iSBX Multi-
module expansion
capabilities. Both
are improved versions of widely used

iSBC boards. (See table).

Custom tailoring, too

For users who want to design their
own Multimodule boards, Intel offers
iSBX 960-5 connectors. When used
in conjunction with the iSBX specifi-
cations, this set of connectors lets
you create modular boards that meet
your own unique requirements.

Available from Intel today are
the first four iISBX Multimodules and
two iSBX-compatible iSBCs. For
further information, or to order,
return this coupon or call your local
Intel sales office or distributor. Or
contact Intel at the address below.

intal delivers

solutions.

Europe: Intel International, Brussels, Belgium.
Japan: Intel Japan, Tokyo. United States and
Canadian distributors: Alliance, Almac/

iSBX 960-5 Connector

Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial
Components, Pioneer, L.A.Varah,

Wyle Distribution Group, Zentronics.

Please send information on:

[J iSBX Multimodules [J iSBC 80/10B
[J iSBC 80/24 [ Configuration Guide
[J Other
[ Please have a Sales Representative call.

Name

Title/Organization
Address
City/State/Zip
Phone

Intel Corporation, 3065 Bowers Avenue, Santa
Clara, CA 95051. Telephone (408) 987-8080.

Stroum, Arrow Electronics, Avnet Electronics,
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Digital Panel Meters

Microprocessor Controlled Meter

F‘!F@F’Eﬁﬁﬁﬂ%

The self-contained microprocessor controlled IMC 85910 in-
telligent meter contains microprocessor, memory, interface,
alphanumeric display, card rack, and power supply in a
single NEMA enclosure. A plug-in keyboard assembly option
mounts externally. Other options fit into the card rack. Con-
taining all of the primary elements required for an in-
dustrial system, this meter is intended for industrial control
and display applications. It has been introduced by Comp-
trol Inc, 9505 Midwest Ave, Cleveland, OH 44125, to in-
crease display speed in small systems.

Features include an 8085A microprocessor with 3.072-MHz
clock; 8-char red LED display with 0.54" (1.37-cm) high
characters; provision for 8k x 8 EPROM; 1.5k x 8 system RAM
(including 1k CMOS); power fail monitor and memory pro-
tect; two programmable timers and a buffered 60-Hz input;
four prioritized vectored interrupts; 40 general purpose 1/0
lines with 14 optically isolated inputs; differential
quadrature tachometer interface; asynchronous serial 1/0
capability in RS-232-C, RS-422, or RS-423 formats; and software
drivers for display, USART, and keyboard functions. Options
include a 32-key (4 x 8) array, sealed keyboard assembly
with 8 LED status lights, power supplies, and 1/0 system
adapters. Other options are being developed.

Battery backup life for the CMOS RAM is 5 year min, 7 year
typ. Power requirements for the meter are 5 Vde at 650 mA
and =12 Vdc at 40 mA. Operating environment ranges are
0 to 55 °C at 0 to 90% RH noncondensing. Case size is
2x4.7x6.75" (5.1 x 11.9 x 17.1 cm). Bezel size is 2.5 x 6.0 x
0.25" (6.4 x 15.2 x 0.64 cm). Unit weight is 1.5 1b (0.7 kg).

Circle 448 on Inquiry Card

Process Control Meter

IMPAC™ 324 and 32B digital panel meters from Velonex, 560
Robert Ave, Santa Clara, CA 95050, replace analog control
panel meters in process applications. LED readouts are 0.2”
(5 mm) or 0.33" (8.4 mm). Auto zero of 5 times/s eliminates
drift or offset error for a worst
case instrument error of
0.4%. The meters accept 4- to
20-mA, 10- to 50-mA, and 1- to
5-Vdc inputs. In each case the readout is 000 at the lower
limit and 100 at the upper. Front panel areas are 1.7 or 4.4
in? (11 or 28.4 cm?).

Circle 449 on Inquiry Card

There’s only one modular
encoder worth buying.
DATA TECHnology’s M-20.

Reflect on that!

Over three years in development. M-20,

the best performing modular encoder in

the industry. Well engineered. Dependable.
100's of applications. Factory pre-alignment
makes installation time minimal. The only tool

required is an allen wrench. Compare costs
and. specs. Then, compare performance. M-20,
the only modular encoder worth buying!

DATA TECHnology, It
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A family of compact,
fixed cmd removable

disk drives.

10 10 120 Mb.
D160:: ]
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Remember When We Had To Go To Different Stores
for Math Processors, Industrial 1/0 and Sensor Conditioning.

Your challenges are too complex to depend on modules
that come from different sources -- especially modules that
were not designed for hostile plant environments. We now
have a broad line of modules that covers virtually all
industrial applications.

But modules are only part of our story. XYCOM offers a
broad line of packages, modules and software designed
specifically for industrial applications. We even have
analog subsystems that interface directly to a broad range
of primary sensors. Our growth in the highly specialized

X

industrial microcomputer field has caused us to be referred
to as ‘The Hardhat Computer People’—and with good
reason. The trend today is to put the control or target
computer out on the plant floor with the operator. To do
so, you've got to have equipment that is designed, built
and tested specially for the hostile plant environment.
Simply adapting general purpose hardware isn 't the
answer.

So, to get the real answers call your local XYCOM office
or call XYCOM World Headquarters-(313)429-4970

om

formerly PCS

The Hardhat Computer People©
P.O. Box 984, Ann Arbor, Michigan 48106
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I/0 Systems and Devices
Industrial 1/0 Interface

Direct microprocessor control of
industrial ac and dc circuits in any
mix can be attained with 1/0 inter-
face modules announced by
Wintek Corp, 1801 South St,
Lafayette, IN 47904. The interface
consists of a mounting board for 8
or 16 fully encapsulated plug-in
1/0 modules, and a cable assembly
to a parallel I/0 module. All inputs
and outputs are optically isolated
and fused, have an LED indicator light, and terminate with
industrial barrier strip lug nuts.

Circle 450 on Inquiry Card

MOs Compatible /0 Modules

Built-in buffering in /0 modules capable of direct interface
with all MOS logic, including CMOS, as well as
microprocessor circuits and bipolar logic permits operation
with input currents as low as 50 pA. Input impedance on
various models is high, ranging
from 20 to 200 k{2, and noise im-
munity ol some models meets
the IEEE 472-1974 common mode
specifications. The modules, in-
troduced by Motorola Subsystem
Products, PO Box 20923, Phoenix, AZ 85038, are com-
pletely interchangeable with the company’s previously
available (and other equivalent) 1/0 modules that require ex-
ternal components.

Models IACB and OACD are standard 120-Vac devices,
IACBA and OACBA are standard 240-Vac devices, and IDCB
and ODCB are standard dc devices. Models IACBI, OACBI,
IACBAI, OACBAI, and IDCBI—comparable to models without
the I-suffix—have the noise immunity feature. All models
operate with logic systems ranging from 3.3 to 26.5 V. OACB
series have zero voltage switching, and IDCB units provide
logic to logic capability.

Circle 451 on Inquiry Card

Reed Relay Output Modules

Intended for control application requiring sealed contact in-
terface, B592 and B596 500 series modules from Gould Inc,
Modicon Div, 155 W Big Beaver Rd, Troy, MI 48084, can
switch a wide range of ac and dc signals. Each mercury wet-
ted relay output can handle 2 A at 300 Vac. A coil side LED
indicator displays coil status. Each output is protected by a
3-A fuse and a filter network. Contact life is rated at 10M
operations at rated load.

Circle 452 on Inquiry Card

Microcomputer 1/0 System

The RP32 acts as an inter-
face for on/off control be-
tween microcomputer par-
allel 1/0 ports and industrial
process loads and sensors.
Transducers can be con-
nected to any of 32 chan-
nels, each of which accepts a standard, optically isolated
plug-in module. A 16-position thumbwheel switch allows ad-
dressing of up to 16 interfaces on one cable for possible ex-
pansion up to 512 1/0 channels. Direct connection is possi-
ble to most common microcomputer boards; others are field
strappable. All plug-in modules can be enabled/disabled
simultaneously. by computer command, allowing the
microcomputer to conduct complete 1/0 system diagnostics
while the process loads and sensors are unaffected. In-
troduced by Adatek, PO Box 1588, Sandpoint, ID 83864,
the system operates at either 5 Vdc regulated or 8 to 12 Vdc

unregulated. Current is 1 A.
Circle 453 on Inquiry Card

Interface Modules

Industrial control input modules announced by Opto 22,
15461 Springdale St, Hunt'ington Beach, CA 92649, are
available for both ac and dc inputs. They are intended for
5-V logic systems and fit on PC boards. The ac version is for
120- or 240-V input, the dc version for 10 to 32 V.

Circle 454 on Inquiry Card [=]

Reliabiliiy.
Disk to disk
back up.

Cii Honeywell Bull

Bull Corporation of America

Mail station430-200 Smith Street -Waltham Mass 02154.
Tel: (617) 895.6020.

801 Mahler Road-Suite D-Burlingame CA 94010.
Tel: (415) 6925724,
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THE NEW PRIMARY SOURCE
FOR 16K DYNAMIC RAMs.

Toshiba offers 16K Dynamic RAMs in
all three speeds: 150, 200, and 250 nano-
seconds. And our actual customer rejec-
tion rate is well below V10 of 1%.

But that’s nothing new. Toshiba’s rep-
utation for quality has been well-known
for years.

For that matter, so has our reputation Like NMOS and CMOS static RAM
for quantity. And now weve got more  EPROMS, and microprocessors.
to back it up with than ever before. Remember.
We've got a new manufacturing plant We don't plan on being a
in Sunnyvale, California. And the capac-  primary source by offering
ity to deliver a wide variety of memor second-rate ;
and IT]i('I'OpI'()C(’SS()I’ 1)1‘(')(11lcts. Send for your free “Memory and Microprocessor Product Guide!’

TOSHIBA AMERICA, INC.

2151 Michelson Drive, Suite 190, Irvine, CA 92715 (714) 955-1155
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We just delivered!
our one millionth

Why the celebration? We have the experience.

We just delivered our millionth D.C. power supply to a We do all manufacturing in our new 100,000 sq. ft.
very happy customer. Borrowing a note from the record facility. And we continue to guarantee the service,
industry, we presented a special solid gold unit to quality, and reliability you demand.

further honor the occasion. So now begins the second million. And it won’t take
One million. long to get there. Not when you see our expanded line

An impressive number in itself. But consider what it of open-frames - plus anew and growing family of
took to get there. switchers. All at our same old low prices!

Electrical Wire - about 475 million feet. That’s See for yourself /\\

enough to wrap around the world a few times.

Sheet Metal - an estimated 820,000 sq. ft. Or enough Send for our new 1980-81

to cover more than 17 football fields. Catalog and Power-One
Tour Guide. You’ll know

Transformer Magnetic Steel - around 2,200 tons. : G ;
This translates into the weight of about 1,250 e o et A% \\|
mid-size automobiles. miken.yrrecord time. \ $ine
Resistors, Capacitors and Semiconductors - z
approximately 54 million. And each one was
individually tested, along with a double

in-circuit test.

Assorted Screws, Nuts and Hardware - 45 million P

pieces or so. Though mostly automated, it’s still a lot

of turns of the screwdriver.
And on and on it goes. Which leads to the reason we ”.c- P”l”er S”PPLIES
have become, in just a few short years, the world’s Power-One, Inc. » Power One Drive « Camarillo, CA 93010
largest manufacturer of open-frame D.C. power supplies. Phone: 805/484-2806 « 805/987-3891 « TWX: 910-336-1297

)l)\.( l

EDPOUIET-ONE o rosver swwrres
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Grow wit the MSC 3605

DEC compatible 128KB add-in . allow the user to quickly set up starting

expansion memory This high density, o address and storage capacity on IKW
single-board semiconductor add-in memory boundaries.

system extends the capability of any DEC S ) )

PDP-11® computer utilizing full hex-wide Ejigiaﬂ;gngglévdvigzsg;)gs;gower
o 2

UNIBUS™ or modified UNIBUS slots contribute to the high MTBF (over 40,000

On-board parity with CSR The MSC hours) inherent in the MSC 3605. Delivery

3605 provides an on-board standard parity time is usually within seven working days

Sr%r\l/tﬁﬁ E;ngnfa%f;egrégjgg ;inczian For additional information on the MSC 3605
checking. Itis expandable in 32KB incre- and ourother 41 Monolithic Systems Corp
products, please contact us at 14 Inverness

TenE A e wEE, St op g pay Moﬂohthlc Drive East, Englewood, Colorado 80112.

Design versatility The MSC 3605 is (303) 770-7400. Telex: 45-4498.
/gjt@mf CcomP PDP-11 is a registered trademark of Digital Equipment Corp

Extending the limits of information.

DEC PDP-11 compatible memory

DG mEEmMEL e E G e e 0 0 i i O R O e 0
| fEennne g EREnEBEE L

selectable between standard and modified

UNIBUS interfaces. On-board DIP switches UNIBUS is a trademark of Digital Equipment Corp

MSC Regional Sales Offices: Eastern Region 1101-B9 State Road, Princeton, NJ 08540, (609) 92 1-2240, Central Region 720X
(303) 773-1060; Western Region 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (2

Dry Creek Road, Suite #8203, Englewood, CO 80112,
13)351-8717
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ECC CHIP REDUCES ERROR RATE IN

DYNAMIC RAMS

Integrated circuit offers single error correcting and double
error detection to protect dynamic random access memory
data in a wide variety of 8-, 16-, and 32-bit microprocessor

and minicomputer applications

Dusty Morris

Motorola Semiconductor Products, Incorporated

5005 E McDowell Rd, Phoenix, AZ 85008

R ichard W. Hamming published his first paper on error
detection and correction 30 years ago. Yet, now the tech-
nique is applicable for error detection and correction chips
that can be used with 8-, 16-, and 32-bit, or larger systems.
In addition, the greater density and smaller geometries,
with less stored charge, of 64k-bit dynamic random access
memory chips make them increasingly susceptible to errors
induced by alpha radiation. These characteristics make er-
ror detection and correction even more imperative.

Hamming Codes

Various error detecting and correcting schemes are in use.
Parity circuits provide the simplest single error detection
method, the counting of the number of binary 1s in each
word. A single parity bit added to the data word records
whether the number of 1s was odd or even, thus detecting
single errors for any number of data bits. However, parity cir-
cuits will not determine the error location within the data.
By using more check bits, a code can be devised to deter-
mine the location of any number of bit errors and allow
their correction. A Hamming parity check code with check
bits generated from selected bits within the data word is
such a code. The selection of data bits used to generate
each of the check bits varies among error check and correct

(ECC) chip designs. Certain arrangements offer such advan-
tages as allowing 8-bit usage of a 16-bit ECC chip or easy ex-
pandability to larger word sizes. All Hamming code error
correction circuits have two principles in common: the
check bits are generated directly as a parity function of
their associated data bits, without regard for other check
bits generated from different data bits; and, the parity tree
outputs produced during error checking, called syndromes,
uniquely define the location of the error within the data
word. Each individual error that might occur in either a
data bit or a check bit has a unique syndrome used to iden-
tify the erroneous bit and correct it, by complementing its
value, when required.

In addition, Hamming codes allow single-error correction
(SEC). Adding one parity bit to a Hamming code SEC scheme
upgrades the capability to SEC with double error detection
(DED). However, as in the case of simple parity checks, only
the fact of a double error is discovered, not its location.
Also, adding DED to any SEC Hamming code increases the
number of check bits by one.

As taken from information theory, the ratio of data bits to
the total number of data and check bits, for an error detect-
ing or correcting code, is called its rate. Another way to
measure this relationship is overhead, the ratio of check bits
to data bits. For SEC, it must be true that 2™ 2 n + 1,

137



where m is the number of check bits and n is the total
number of check bits and data bits. Adding one additional
check bit for DED gives the maximum number of data bits
protected by any number of check bits as om =1y — 1,

Table 1 shows the number of data bits protected by
various numbers of SEC, DED check bits. Table 2 gives the
SEC, DED overhead for various data word sizes. For example,
16-bit data words require six check bits resulting in 37.5%
overhead. Eight-bit data words require five check bits, ac-
counting for 62.5% overhead, almost twice the figure for
16-bit words. Thus, in any implementation, ECC incurs a
smaller relative cost penalty for 16-bit processors than for
8-bit machines.

The ECC Chip

Features

ECC chips provide a link between microprocessors, minicom-
puters, and memories that detects and corrects memory
data errors. The M(C34040, a SEC, DED device for 16-bit data
words specifically designed to allow processing of 8-bit data
simply by supplying binary Os for the unused bit positions
and ignoring the sixth check bit, satisfies both 8- and 16-bit
system requirements. However, because 8-bit operation in-
curs a much higher proportional overhead than 16-bit
operation, the better way to implement an 8-bit ECC system
would be to store and retrieve 16-bit memory data, using the
least significant address line to select high or low order
bytes. Of course, this would require a read-modify-write
cycle to operate on two bytes of data at a time.

Most 32-bit systems require two MC34040 chips to ac-
complish error detection and correction in two stages. First,
ECC is performed in parallel on each half of the data, with
each chip passing partial syndrome information to the
other; then the complete syndrome is assembled. However,
in this particular ECC design, system expansion to 32 data
bits requires no additional hardware.

In the instance of a catastrophic event such as accessing
nonexistent memory, or a total memory failure, all Os or all
Is may appear as data. These errors could go undetected,
since it is not always possible to detect more than two
simultaneous errors. The ECC chip ensures against such
occurrences by detecting errors that produce all Os or all 1s
as data.

In addition to the Hamming code check bits, individual
parity bits B0 and B1 allow parity testing of 8-bit data bytes.
Data and check bits are latched into the input data register
(IDR) for input and into the output data register (ODR) for
output. The basic timing control signal, latch enable (LE),
controls latching and the six syndrome out lines (S0 to S5)
that supply the Hamming code syndrome generated during
a read or correct cycle. When LE is high, the partial syn-
drome calculated from the input data and check bits is sup-
plied. The total syndrome latch (TSL) latches the complete
syndrome field when LE goes low, supplying the complete
syndrome. If ECC were implemented in a 16-bit system
without error logging, there would be no need to bring the
syndrome off the ECC chip. Instead, it would be used only on
the chip to correct the erroneous bit. The MC34040 makes the
syndrome available off the ECC chip to allow error logging
and to provide easy expandability to 32-bit applications.
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Each of the 8-bit, output data bytes may be addressed in-
dependently through use of output byte control lines 0B0
and OBIl. These lines control the 3-state outputs, with OBO
handling DO to D7 and OBI handling D8 to D15. The two error
flags are No Error (NE) and Multiple Error (ME). When a
memory read is performed and the proper data and check
bits have been latched in, NE will go high to indicate that no
error exists. If one or more errors occur, this signal will be
low. If it is in a generate or latch data register mode, NE will
be low for an input parity error. In any event, it may be
latched externally on the falling edge of LE. ME, in turn, will
be high when two or more errors occur and low when no er-
ror or one error exists and may also be latched externally on
the falling edge of LE.

Operating Modes

Three mode inputs, M0 to M2, shown in Table 3, select one of
eight possible operating modes. In addition to the check
(read without correct), check and correct (normal read), and
generate (write) modes, the ECC chip provides an initialize to
0 generate mode and a variety of diagnostic modes using
alternative input in conjunction with a diagnostic register.
The check mode performs a normal read without correction
and could be used by diagnostic software to recover memory
data. Syndrome bits are calculated from the latched input
data, in this mode, and error flags are valid once the com-
plete syndrome becomes available. If enabled by 0B0 and
0BI, uncorrected data and check bits are supplied as output.
The check and correct mode performs a normal read from
memory with single-error correction by recovering memory
data and correcting single-bit errors in either the data bits or
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the check bits. Multiple errors are detected but no correc-
tion is performed. Corrected data and check bits are then
supplied as output when enabled by 0B0 and OBI.

There are two diagnostic modes that complement the two
memory read modes just described. In one, the content of
the diagnostic register is used for parity calculation in place
of the check bits latched at the input, the error flags remain-
ing active, in this mode, but with no correction performed.
The other diagnostic mode substitutes the complete syn-
drome and the check bits for the IDR data latched into the
ODR. Syndrome bits S0 to S6 supplant DO to D6, in this mode
of operation, while C0 to C5 replace D8 to D13. The check bits
also appear on the check bit outputs. Single errors in the in-
put data are corrected, and the central processing unit (CPU)
can access syndrome and check bits generated for the input
data word.

When data are written to memory, four generate modes
calculate or otherwise provide check bits. The complete syn-
drome calculated for the input data appears at the check bit
output drivers, in normal generate mode. 0B0 and OBI can
enable the input data as output. A second generate mode
performs memory initialization by setting all data output
bits to 0 and producing the proper check bits for 0 data.
Memory controllers might use this mode to initialize
memory before attempting to read it for the first time, thus
preventing errors that would almost certainly result from ac-
cessing random data.

In still another mode, diagnostic register content can be
supplied at the check bit outputs, replacing the calculated
check bits of the syndrome. The last mode of operation
latches input data bits DO to D5 into the diagnostic register.
A write to memory should be performed in this mode to
initialize the diagnostic register before any diagnostic mode
is used.

Functional Operation

When two MC34040 ECC chips are used in parallel to handle
up to 32 bits of data directly, partial syndrome bits pass be-
tween the parallel devices. Each chip combines partial syn-
dromes to form the complete syndrome without additional
hardware. Parity trees calculate the partial syndromes from
the input data and check bits to generate the total syndrome
field. Each syndrome bit reflects the parity of its associated
data bits, with partial syndrome bits 0, 2, 3, and 5 chosen as
even parity bits and partial syndrome bits 1 and 4 as odd
parity. This means that check bits C1 and C4 will be set to
yield an odd number of 1s when combined with the
designated data bits, and C0, C2, C3, and C5 will yield an even
number of ls, allowing detection of catastrophic errors,
when all data and check bits are forced high or low.

In the generate mode, the complete syndrome appears at
the output drivers as the check bits. In the check and cor-
rect modes, the complete syndrome is applied at the syn-
drome out pins and is used to detect and locate any errors.
Information in the syndrome out lines can be latched for er-
ror logging and accessed by the CPU. The CPU rereads the
same memory address after setting the mode of operation to
substitute the syndrome and check bits for the output data.

The complete syndrome field is used to detect and correct
errors. An all 0 syndrome field indicates that no errors exist.
A single error asserts an odd number of syndrome bits, a
double error asserts an even number, and some multiple er-
rors generate unused syndrome codes. However, when a
double error exists, ME is always asserted.

Read Cycle—LE latches data for a read cycle into the IDR.
The parity trees generate a partial syndrome pattern from
the input data and the check bits. When two ECC chips are
used in parallel, these partial syndromes are combined with
the partial syndrome input to form the complete syndrome
field used to detect single and double errors and to correct
single errors. In this case, the error flags become valid only
after the complete syndrome has been generated. Single-bit
errors are corrected before data are latched into the ODR
when correction is enabled. Double errors are not corrected;
instead, the IDR data are transferred into the ODR unaltered.

Write Cycle—Both read and write cycle data enter through
the input registers. Partial syndromes are generated and
passed between the two chips when they are used in
parallel. Partials are again combined and latched to form
the complete syndrome. Detection and correction are not
performed, and the syndrome is applied directly to the
check bit output drivers to be stored in the memory. Input
data are also transferred to the ODR, ready for output under
control of OBl and OB2.

Tradeoffs

ECC chips currently available are in 28-pin packages. The
MC34040 requires 48 pins, allowing more features. The
28-pin component handles a 16-bit data path, implements
SEC, DED, and uses only two control inputs; however, it does
not have diagnostic capability, 8-bit data handling, or ex-
pandability. The tradeoff between package size and func-
tional capability suggests the use of the 48-pin component
for diagnostics and in 8-, 16-, or 32-bit systems.
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Like earlier components, the MC34040 has bidirectional
ports. If bidirectional data paths with 3-state capability
were not used, the ECC chip would have a data input and a
data output port for both the data and the check bits. This
would place the ECC chip in line, in the signal path, increas-
ing the no-error data delay and requiring an additional 22
pins for data and check bits, which is undesirable. With the
3-state bidirectional data bus, memory data are already on
the bus and a cycle can be considered complete when the NE
flag shows valid data, thereby reducing cycle time. Only
when the ECC chip makes a correction is it necessary to
transfer data from the chip to the bus (with the resulting
turn off and turn on delays). Even if an extra cycle is needed
to correct the error, the delay seems a good tradeoff as er-
rors occur so infrequently.

Interface

In Fig 1 a 0.5M-byte memory is interfaced to the MC68000 in
a demonstration system using the basic ECC system. The
ECC chip is installed on the 16-bit data bus between the
memory and the CPU. Six check bits are bused between the
memory and the ECC chip, with flags accessed by the CPU for
error handling. Because the ECC chip lacks an address bus
interface, it places no limit on the memory size other than
the word size restriction. In this case, the system accesses a
0.5M-byte dynamic random access memory (RAM), 256k x
22, using the MC34040 for error correction.

All CPUs have control lines in addition to their data and
address buses. The MC68000 uses Address Strobe (AS) to
signify valid address outputs. It uses Upper Data Strobe
(UDS) and Lower Data Strobe (LDS) to signal that the data
bus bytes are valid or ready for data. UDS and LDS allow
separate access to bytes of bus data. Data Transfer
Acknowledge (DTACK) and Bus Error (BERR) are handshake
inputs. DTACK terminates a completed read or write cycle,
-and BERR informs the CPU of a problem with the current
cycle. With the ECC chip interface, BERR can be used to in-
voke a multiple error recovery routine.

Row Address Select (RAS) and Column Address Select
(CAS) time the address multiplexing required by dynamic
RAMs. An MC3480 dynamic memory controller provides tim-
ing of the RAS and CAS signals, and the required refresh
cycles, and handles the read/write signal to memory.

Timing inputs to the RAS and CAS signals and the refresh
cycles are the refresh clock and five timing signals for the
memory cycle, t, to t, in sequence. One shots, MPU signals,
high frequency counters, shift registers, or delay lines can
be used to generate the required timing signals. Delay lines
are used in Fig 1 because high frequency signals were not
available, and it was not considered desirable to adjust one
shots. AS and a memory address residing on the dynamic
RAM board begin a CPU memory cycle. Delay line timing
generates signals from UDS or LDS. Because of the variable
length of a CPU word or byte read/write cycle, t;, which ter-
minates the memory cycle, is derived from the end of Data
Strobe (DS) rather than from the delay line signal. DS, an in-
ternal systems signal, the logical OR of LDS and UDS, is
used in place of AS to permit the use of the MC68000 or any
read-modify-write cycle instruction.

In this design, the RAM must be refreshed at a 64-kHz
rate. If a refresh cycle is deferred too long, the memory
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Fig 1 ECC system block diagram. Installed on 16-bit
data bus between memory and CPU, ECC chip accepts
six check bits bused to or from memory and sends error
flags to inform CPU of status. There is no address bus in-
terface; therefore, ECC chip does not restrict memory
size

could fail to retain data; so, when a decision between CPU
access and refresh access must be made, refresh has to have
priority. The CPU signals AS, UDS, and LDS remain stable in-
definitely. The refresh cycle completed, the CPU can then
access memory. When the system is asynchronous, it is con-
ceivable that both the CPU access status flipflop and the
refresh status flipflop could attempt to set simultaneously.
Normally, the first flipflop to set will lock out the other until
completion of the current cycle. However, owing to propaga-
tion delay in the flipflop output buffers and the input
gating, the two flipflops could be set simultaneously without
locking out the other. To prevent an erroneous cycle at this
time, the refresh flipflop resets the CPU flipflop and resolves
the contention problem.

Additionally, the refresh signal controls time delay signal
multiplexing. As refresh has priority, timing errors do not
occur in the sequence. Multiplexing is set for CPU access
when the refresh cycle is inactive. To allow for variable
length CPU cycles, UDS or LDS initiates the timing genera-
tion cycle with the delay Hhes with the end of DS initiating
the end of the cycle. At the end of this cycle, 150 ns added
before the status flipflops are reset provides precharge time
for the dynamic RAM by holding off further access to
memory long enough to satisfy memory timing
requirements.

In Fig 2, data read from memory are valid 135 ns after
CAS goes low. (All times are based on use of the MCM6664-20
memory parts with 200-ns access time.) Then, 50 ns after
valid data are presented to the ECC chip, NE and ME become
valid, LE having been asserted to latch the input data, and
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the interface logic having determined which of three condi-
tions exists:

No errors (NE = 1, ME = 0— No correction is needed and the
cycle is terminated by asserting DTACK. When AS ends, DTACK is
negated.)

One error (NE = 0, ME = 0— Correction is needed. 0B0 and OBI
are asserted, removing data from the bus and substituting cor-
rected data from the ECC chip onto the bus. Asserting DTACK ter-
minates the cycle.)

Two or more errors (NE = 0, ME = 1— Uncorrectable errors exist.
BERR is asserted to invoke an error handling routine. The end of AS
negates BERR.)

In all three cases, LE and t; change state when DS ends, and
ts ends the RAS and CAS signals. Thus, UDS or LDS starts the
cycle, and DS ends it. Corrected data from the ECC chip are
placed on the bus only when necessary.

In Fig 3, UDS and LDS begin the word write cycle. RAS and
CAS are initiated by t, and t,; the read/write line, (W), is out-
put at t;; LE is also asserted, to latch input data; and DTACK
begins, indicating to the CPU that the write cycle can be
ended. When DS ends, t; terminates RAS, CAS, W, DTACK, and
LE. Data from the CPU and check bits from the ECC chip
have been written to memory by this time.

A read-modify-write cycle must execute in memory when
a byte write cycle is selected (Fig 4). The ECC chip needs the
full 16-bit word in order to generate the proper check bits
when an 8-bit byte is written to memory. When performing
a byte read, the upper and the lower bytes are read from
memory but only the selected byte appears on the data bus.
Fig 4 shows UDS active and OB1 asserted. If the lower data
byte is selected, LDS is active and OBO is asserted instead.
Either UDS or LDS starts the cycle. RAS and CAS are asserted

DELAY TAPS (ns)
0 50 100 150 200 250 300 350 400 4?0 500
1 1 [ I | [ 1 | |

50
100
150
DS

&
| L (O I |

necessary

B — e
UDS OR [0S —\_ 3
P
e S R
t3 —————-I _____
e e S e
e I
RS ] (B =
e e | e
|=— 135 ns —=|
DATA
DTACK [LE o g
(ONLY IF ME =0)
e J=—=1 50 ns
NE TSSN TRREANE I
08§, 0B1 1
(ONLY IF NE =0)
AND ME = 0)
BERR
(ONLY IF ME=1) L o e e
} (! I | | | I I I I I
t, = UDS OR [DS

Fig 2 Read cycle timing diagram. Memory data are valid 135
'ns after CAS goes low. NE and ME flags are valid 50 ns after
ECC chip receives data; ts ends RAS and CAS signals that drive
dynamic RAM. Corrected data are placed on bus only when
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Fig 3 Word write cycle timing diagram. UDS and _LDS begin
word write cycle. Then, t: initiates RAS; ts initiates CAS; and t«
asserts LE, when read write line is available as output, to in-
form CPU that write cycle can be ended. Data and check bits
have been written to memory before end of DS
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Fig4 Byte write cycle timing diagram. W is delayed to per-
form a read-modify-write to memory. OB1 or OB0 outputs
guarantee valid memory data. Diagram shows UDS active
and OB1 asserted. If lower data byte were selected, LDS
would be active with OB0 asserted

by t, and t,, 135 ns after CAS; valid data are read from the
memory; LE then goes high to latch the input data. LE goes
low 50 ns later and the error flags become valid. If no error
or a single error exists at this time, DTACK is asserted. When
multiple errors are present (ME = 1), BERR is asserted to
abort the current cycle. LE again goes high 50 ns later, when
t, occurs, and W drops to write. Data bits and check bits are
written to memory as DS terminates the cycle. OBO or OBI,
whichever is used, remains active until RAS , CAS and W are
negated, guaranteeing valid data to the memory.

Error Logging

In addition to the four banks (22 bits each) of 64k-byte
dynamic RAM that make up the 0.5M-byte memory, memory
that is accessible to the CPU at a separate address is used to
log errors. When an error occurs, the memory address, syn-
drome, and parity bits are stored in the error logging
memory which, in practice, should be a nopvolatile memory
that makes error information available as a diagnostic tool
even in the case of system failure or shut down.
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Conclusion

Though by no means new techniques, error detection and
correction have become desirable, economical, and — in
many cases — necessary system capabilities. Working in
conjunction with 64k dynamic RAMs, with their increased
susceptability, the MC34040 ECC chip handles 8-, 16-, and
32-bit data, for any size memory, and offers full single-error
correction with double-error detection. It affords con-
venient error rate reduction by using a proven method that
is likely to become commonplace in the next generation of
memory boards.
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FOR A CLEANER,
BRIGHTER PICTURE,TRYA
'I'UBE OF MITSUBISHI.

And, combined with our ultra-
fine pitched shadow mask,the
gun system produces a picture so
sharp, it actually encourages
reading fine print.

Another Mitsubishi inno-
vation is our internal magnetic
shield. It not only more

efficiently eliminates exterior
magnetic forces,but makes
the unit much easier to
service. Not to mention what
the magnetic shield does for
a purer image, in both mono-
chrome and color.
Mitsubishi’s complete
CRT line includes high-resolution
flying spot scanner CRIS. Fiber optic
recording CR1s. High-precision display, radar
and beam penetration CRTs.

Mitsubishi cathode ray tubes will do For more information on a display that’s
wonders for your image. worthy of your data system, call our Display

Because each of our high-resolution Products Group at (213) 979-6055 (or in
color CRTs actually discriminates among 64  New Jersey, call (201) 753-1600) or write
distinct colors. Mitsubishi Electronics of America, Inc., 2200

Our radar CRTs give your data systems W, Artesia Blvd., Compton, CA 90220.
the kind of pin point clarity that assures pin Weﬂ gladly show you a CRT for sore eyes.
point accuracy. —

And our black and white CRTs differen-
tiate between shades of grey.

We begin with our own phosphors,
specially developed for their brightness.They
give our screens their notably short,or long
flicker-free persistence.

Our precision electron gun system s
insures that each beam is perfectly aligned %=
with the shadow mask.

2 MITSUBISHI ELECTRIC COI.DR CATHODE RAY TUBES
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Ideals tell you to design for performance.
STC’s product plan

Balancing your 1/0 performance objectives
against your company'’s cost objectives can be
a vexing challenge. STC is ready to help you
resolve the dilemma with the most com-
prehensive offering of tape subsystem
products and capabilities ever offered to
the OEM.
Improving Performance

The 1900 Tape Family provides a choice
of 9 basic subsystem configurations. So you
can pick the precise combination of speeds,
densities and features to complement your
processor and your customers' applications.

| CECEEE=

The chart on the right will help you start
sizing up the appropriate model.

In demanding processing environments
GCR (6250 bpi) is the obvious choice. For
example, a GCR tape drive can handle a 100
Mbyte disk dump/restore with a single reel
in as little as 4 minutes. (Compared to 4 reels
and 20 minutes for PE.) On long sequential
files, a 125 ips GCR drive will actually
outperform most disk drives. Best of all,
GCR performance comes with a significant
bonus in read/write reliability.

NRZI (800 bpi) and PE (1600 bpi) give

your customers the ability

to process archival data
and to exchange infor-
mation with systems
lacking GCR capability.
STC's 1953 lets you
handle all three of these
popular formats in a
single drive/single for-
matter configuration.

Controlling Factory Costs
If your company markets a line of systems
to meet a variety of customer require-
ments, the STC 1900 can simplify your engi-
neering and cut your costs.

The 1935 Formatter/Control Unit will
handle up to four 1950 and 1920 Series
Drives, intermixed in any combination of
speeds and densities. That means a single
hardware interface and a single set of oper-
ating system drivers and utilities can accom-
modate all the configurations in your
marketing mix.

More good news. The seven 1950 Series
Drives models have a 90% plus parts
commonality. The same is true of 1920 Series
Drives. So training is simplified and spare
parts headaches are a thing-
of-the-past.



Practicality says design to cost.

gives you both.

And for the ultimate in flexibility, 1900
subsystems provide a convenient growth
path. With a few simple card changes,
your field engineers can convert speeds and
densities, on-site, in a matter of minutes.
Containing Service Costs
To assure fast, effective field service, STC
provides you with the most comprehensive
diagnostics in the industry. The 1900
Diagnostic Software features more than
180 routines including functional, relia-
bility and artificial stress testing. Field ex-
perience has shown the package will deliver
95% fault detection and 70% isolation to
one of three cards.

2N nustry

o T

Standary Interaee.

centers around the world.

Or write Storage Technology Corp.,
P.0.Box 6, 2270 S. 88th Street, Louisville, CO
80027. Phone (303) 673-5151.

Your field engineers can run these routines
on-line via the customer’s processor or off-
line via STC’s 3910 Diagnostic processor.

In addition to its powerful local capability,
the 3910 offers remote communications,

s0 an FE can call on factory expertise for
difficult problems.

Support for Success

When you specify STC 1900 Subsystems
you have the resources of the world’s largest
tape system manufacturer behind you. De-
pending on your needs you can
draw on STC's engineering,
marketing, or training depart-
ments for expert implementation
assistance.

For details on how
STC can help you meet your
cost, performance and
profit objectives, contact
your local STC repre-
sentative. Offices
are located in major OEM

75 ips 125 ips

Block KBytes/Sec KBytes/Sec KBytes/Sec

Size NRZI PE GCR NRZI PE GCR NRZI PE GCR

(Bytes) 800 1600 6250 800 1600 6250 800 1600 6250
62 9B 42 94 47 70 156
156 46 78 235 77 130 390
249 57 107 379 96 178 624
312 B0 120 470 100 200 780
x

g o 3 n 1/ - o L
Channe! rpushpu
fanction af dald bicc.

STORAGE

CORPORATION
Fulfilling the promise of technology.
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Introducing
quality print at matrix speed.
r only $1295.

And its simple, chassis-mounted
cartridge ribbon lasts up to four times
longer than cassette or spool ribbons.

Al this means that Paper Tiger 460 is
perfect for word processing, data proc-
essing, or electronic mail. It's also perfect
for anyone who requires the flexibility

of a matrix printer but wants superior
quality printing. Without trading off
speed or price.

Get your paws on the Paper Tiger

460, and join the tens of thousands of
satisfied Integral Data Systems

users. Call us toll-free: 800-343-
6412. (In Massachusetts, Alaska,

and Hawaii, call (617) 237-

7610.) Or, write for complete
specifications. Integral Data Sys-

tems, 14 Tech Circle, Natick,
Massachusetts 01760.

Until now, you could pay thousands
for a slow, letter-quality character
printer. Or hundreds for a dot matrix
printer, giving up print quality for speed
and price.

But that was before Paper Tiger™ 460
offered you a better choice.

The new Paper Tiger 460 is the first
matrix printer with high-density dot
matrix characters plus high speed. At a
low price.

The secret? A unigue nine-wire,
staggered matrix head provides over-
lapping dots in both horizontal
and vertical planes. The result is
dense, high-quality characters
you'll be proud to show off.

What's more, Paper Tiger 460
gives you a combination of fea-
tures simply not available on any
other printer, at any price. Like
bi-directional, logic-seeking
printing at speeds in excess of :
150 cps. Microprocessor elec- e
tronics, with field-installable character sets.
Proportional spacing. Automatic text justifica-

Integral Data Systems stands reg
performance printers ideally su
printer, the IDS 460, offers feat

Automatic proportional spacing
processing systems, plus the cap
resolution of 84 by 84 dots per

Paper Tiger 460 Print Sample

tion. DotPlot™ high resolution graphics option.
RS232 and parallel interfaces. And more.

But its most important feature is high reli-
ability. The Paper Tiger 460 is designed to
be tough and dependable. It has rugged,
stepper-motor head and paper drives.

A new rugsed ballistic-type print head.

*Suggested single-unit, U.S. price. Generous OEM discounts available.
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A BASIC TECHNIQUE FOR
REALTIME SYSTEM DESIGN

A task scheduling program that requires no interrupts is an
effective component of realtime system design. Hardware
interface to the executive facilitates system debugging and

realtime tuning

Carlos J. Tavora

Cullen College of Engineering

University of Houston, Houston, TX 77004

M icroprocessors have greatly simplified the design of
data acquisition and process control systems by reducing
hardware complexity and by providing inherently flexible
software implementation. Through the use of micropro-
cessors it is possible to integrate several distinct process
functions into one control unit. In order to integrate multi-
ple functions—each with distinct processing time re-
quirements—into one microprocessor, it is essential that ac-
cess to and management of central processing unit process-
ing by each program be provided. Such an operation is
often referred to as multitasking.

Independent programs which may be processed concur-
rently are called tasks (processes). Scheduling tasks for ex-
ecution and transferring central processing unit (CPU) con-
trol from one task to another is the function of a special ex-
ecutive (supervisor) program, which manages the orderly
running of system tasks so that control and data acquisition
functions are performed within system design specifica-
tions. A system that performs all process functions within
specified time constraints is a realtime system. Processing
specifications to be met by a system in order to qualify as
realtime are dependent on the individual process being
monitored or controlled. Therefore, a system may provide
realtime control for a slow process, yet not qualify as
realtime when controlling a process calling for faster
dynamics.

Most executive programs designed for microprocessors
are based on concepts used for their predecessors, the
minicomputers. In many instances the speed and capa-
bilities of microprocessors are best served by utilizing a
simpler technique for implementing realtime multitasking
systems. Broadly speaking, executives may be characterized
in terms of two parameters: the trigger mechanism used to
switch processing among tasks and the manner in which
tasks are scheduled for execution. Interrupt driven and task
driven trigger mechanisms are most prevalent. In an inter-
rupt driven executive, switching of execution from one task
to another (context switching) is determined by the occur-
rence of a hardware or software originated program inter-
rupt. In the task driven executive, context switching takes
place as a result of a directive from the task being executed.

“Round-robin’’ and “‘priority’” are two basic schemes for
scheduling tasks for execution. In round-robin scheduling,
tasks are run in fixed number sequence. Upon processing
the task with the highest number, the executive transfers
control to the task with the lowest number and continues the
scheduling in circular fashion. In the priority scheme, each
task is assigned a number based on priority, and the ex-
ecutive inspects the priorities of all tasks to be processed
before switching from one task to the next. The task with
the highest priority is given primary access to the CPU, and
no other task will be run until this task terminates its
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processing. Fig 1 illustrates the execution of three tasks by
priority scheduling (a) and round-robin rotation (b).

Task driven executive realtime systems are easy to imple-
ment, simple to use, and, most importantly, easily adaptable
to specific requirements of system functions. Design of
dedicated systems with this executive is effective since
special executive features required by a task can be im-
plemented within the task. Size and flexibility of the ex-
ecutive are optimized by eliminating unused features of
general purpose executives.

Real Time and Multitasking Concept

A realtime system is characterized by its ability to perform
functions within time constraints that ensure satisfactory in-
teraction with external process dynamics. In order to per-
form multiple process functions concurrently, it is essential
that these functions be programmed as separate tasks. Con-
sequently, one of the most important components of
realtime system design is the selection or design of an ex-
ecutive program that maintains a realtime multitasking en-
vironment.

Response time—the period required by a system to per-
form a particular function—is a convenient parameter for
the definition and evaluation of realtime operation. In inter-
rupt driven executives, the response time is adjusted
through selection of task priorities and context switching
time. In a task driven executive, however, time does not play
an explicit role in process scheduling, and cycle time is the
variable that must be adjusted for achieving response time.
Cycle time for a particular task is the interval between two
consecutive executions of that task, and is a function of
both the number of tasks scheduled for execution and the
execution time of each task. When only one task is being
processed, cycle time is minimal; it is maximal when all
tasks are scheduled for execution and the longest segment
of code in each task is being processed. Through proper
task control it is possible to adjust the system cycle time and
achieve the required response times.

Task Structure and Execution

Within the processing environment provided by a task
driven executive, each task may assume one of four possible
states: dormant, waiting, ready, or running (Fig 2). The task
in current control of the CPU is said to be in the running
state, and only one task may be in the running state at any
one time. A running task releases control of the CPU volun-
tarily, either when it terminates its processing or when it
does not require the immediate execution of a program seg-
ment. A task releases control of the CPU or invokes execu-
tion of another task through a service request to the ex-
ecutive. The executive is treated by each task as a coroutine
and executive service is specified by the arguments of the
coroutine call.

Dormant state characterizes a task which is not scheduled
for execution. Tasks in the ready state gain control of the
CPU (running state) whenever the task which is currently
processing relinquishes control to the executive. A task goes
into the waiting state when it must wait for an event that is
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Fig 1 Priority versus round-robin
scheduling. In interrupt driven system
(a), bar shows time during which each
task is runnable and solid portion in-
dicates time during which task actually
runs. When clock generates time slice
interrupt, highest priority runnable task
executes next. In task driven system (b),
bar shows that each runnable task ex-
ecutes in sequence. When running task
relinquishes CPU, next runnable task in
sequence is next task to be scheduled

WAIT RUN

CONTINUE RELINQUISH

START ABORT

ABORT

Fig 2 Task state diagram. Circles show
states task may assume. Executive services
on directed paths change task state. Only
running task can request executive service.
RELINQUISH and EXIT change state of run-
ning task that made request. Other services
change state of another task. Every task
must RELINQUISH or EXIT at some point
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being monitored by another task to occur. Whenever that
event occurs, the task with event monitoring responsibility
will change the state of the waiting task into the ready state.

Executive routines available to a task can be grouped into
two categories: those which affect the running task and
those which affect other tasks. Among the procedures which
affect the running task are EXIT and RELINQUISH. Pro-
cedures affecting other tasks are WAIT, CONTINUE, START,
and ABORT.

Since control of execution proceeds under task control, it
is imperative to have a task running at all times. In many
systems, this running task may be an event monitor (such as
a timer) that runs other tasks as a function of the time of
day. Associated with the transition from the ready state to
the running state, the RUN procedure itself is not an ex-
ecutive command; it is the automatic scheduling by the ex-
ecutive of a task for execution.

The simplest structure that a task may have is
characterized by a program containing a single executive
call. Fig 3 shows the format of such a task; tasks with this
format ‘execute to completion.” Once the execution of the
cyclic segment is initiated, it will continue until the end,
when the task releases use of the CPU through an executive
program request.

Specific procedures used to release the CPU are a function
of the conditions under which the task should be reactivated
in the future. RELINQUISH is used when the task requires
processing during the next cycle of execution. WAIT is
employed when a specific condition (event) must trigger fur-
ther processing by the task, eg, the arrival of data from an
input device. A task should assume the waiting state under
control of another task responsible for monitoring the trig-
ger event. Upon the occurrence of such a trigger event, the
task responsible for monitoring that event should apply
CONTINUE to make the waiting task ready. A task which
must be processed only once uses EXIT to enter the dormant
state upon completion of execution. Tasks which are infre-
quently used are normally maintained in the dormant state,
and are scheduled for execution through the START ex-
ecutive routine. One task can initiate or terminate the ex-
ecution of another task through a START or ABORT executive
procedure. Typical use of START and ABORT is demonstrated
in the emergency shutdown of a plant. Detection of shut-
down conditions should cause all digital control processes to
be aborted and a shutdown task to be started.

Whenever a task releases control through RELINQUISH, its
execution upon return to the running state is resumed at
the instruction immediately following the service call. In the
basic structure shown in Fig 3, this instruction directs the
transfer of program control to the beginning of the cyclic
segment. When a dormant task becomes ready, its execu-
tion will start at the initialization segment.

Task Management

Grouping system functions into tasks is the initial step in
task design. Typical examples of functional groupings are
data acquisition, operator communication, and timekeep-
ing. Once each system function has been assigned to a task,
a classification of either critical or noncritical should be
made for each. A critical task is one that must meet a

Fig 3 Basic task structure.
Simplest possible task, shown
here, has 2 program segments and
makes 1 RELINQUISH or EXIT re-
quest. Initialization segment, nor-
e mally processed only once,
creue establishes parameters used in
§E§M~m;¢ | cyclic segment. Cyclic segment
performs task functions and ends
by requesting EXIT (if functions

- INTIALIZATION
s

CALBXEUIVE | are required only once), or by re-
: Rm‘gfm&iﬁw . questing RELINQUISH (if func-

tions are required periodically).
Every task must contain at least 1
EXIT or RELINQUISH request

e

specified response time, whereas a noncritical task may re-
quire prolonged execution. With this information, the
design of tasks and the development of a strategy for
managing execution should evolve such that response time
specifications are met.

EXECUTIVE routines may be employed to eliminate CPU
time wasted by waiting on a busy loop for an input/output
(1/0) device (Fig 4). At the completion of a scheduling cycle,
the task regains control and checks the device status. The
loop to RELINQUISH on unmet condition enables a designer
to specify one or more conditions for execution during the
cyclic segment of a task.

WAIT plays an important role in synchronizing in-
terdependent tasks. Consider two tasks, one performing
data reduction and the other controlling the operation of a
printer. Assume that the two tasks interact as follows: the
data reduction task sets up a buffer with data to be printed
and prepares a message for the printer task identifying the
buffer location and the number of words it contains. Next,
the data reduction task activates the printer task and
releases use of the CPU. The data reduction task runs during
every cycle, checking the status of the output task. If the
printer task is active, the data reduction task relinquishes
control. As long as the printer task is operational, it will out-
put one character per scheduler cycle and relinquish con-
trol. This task control approach leads to the execution of a
status check and a RELINQUISH request by both tasks for
each printed character.

A more efficient utilization of the CPU may be achieved
through use of the WAIT procedure. Once the printer
becomes active, it calls WAIT to force the data reduction task
into its waiting state. As a result, the data reduction task will
not be scheduled for execution until the printer task outputs
all data in the buffer, at which time a CONTINUE call is made
to allow further processing by the data reduction task.

Noncritical tasks can be processed throughout several
cycles by inserting RELINQUISH requests at specific points in
the code in order to limit the maximum time of execution
during any one cycle. An alternate technique, which can be
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used to preempt processing by noncritical tasks when
critical tasks need all CPU resources, forces noncritical tasks
into the waiting state. When the execution of critical tasks is
completed, CONTINUE procedure calls are made to restore
the noncritical tasks to the ready state.

In round-robin task execution, an immediate action can
‘be expected only of services affecting the running task
(RELINQUISH and EXIT). START and CONTINUE do not result
in an immediate transfer of execution to the object task;
they simply cause the object task to become ready. Task ex-
ecution occurs only when the task is next in line on the
cyclic task list. Thus, it is important to assign contiguous
numbers to tasks that must be processed sequentially with
minimal delay.

Communication Among Tasks

Although tasks are independent programs, there is need for
a mechanism that allows tasks to share or exchange data.
Data exchange among tasks is normally implemented

T
170 DEVICE
BUSY?

(a) (b)

 INITALIZATION
e

Fig 4 Executive services eliminate wait
time. Conventional wait-on-busy loop (a) can
be altered to RELINQUISH processor (b) and
allow other tasks to run. Same technique can
synchronize task with specified external con-
ditions (c) by relinquishing processor until
those conditions are met
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through the use of messages. Two data structures are used
to transfer data among tasks—dynamic buffers and global
common memory variables. In the dynamic buffer tech-
nique, one task sends a message to another task through EX-
ECUTIVE routine request. EXECUTIVE selects a buffer (from a
pool of unused buffers) to transfer the message, and informs
the destination task of its location. The task receiving the
message responds by returning an answer message to the
task which generated the message. Such a technique pro-
vides efficient means for the transfer of information among
tasks.

In the global common memory technique, buffers are
created in a common memory area accessible to all tasks for
the purpose of intertask communication. Global common
memory buffers for intertask message transfer have three
basic areas: command, status, and data. Command area
specifies the type of message being transferred; status area
is where the receiving task indicates its action on the re-
ceived message; and data area may contain data, pointers to
data, or flags. Each buffer is used for the transfer of
messages between a specific source task and a specific
destination task. In this technique, the transfer of messages
does not involve the EXECUTIVE; a handshake for the
message transfer is part of the message buffer.

Due to the fixed assignment of a buffer to a pair of tasks,
the global common memory technique may require more
memory space than the dynamic buffer technique. However,
it does not require implementation of special executive
routines for allocating buffers or queuing messages to tasks.
In fact, the use of global common memory for intertask
message communication reduces the complexity of the ex-
ecutive.

Communication between the reduction task and the
printer task can be implemented as follows. Whenever the
data reduction task terminates processing, it sets up a
message for the printer task requesting that a data buffer be
printed. The command portion of the message specifies that
while output is being performed the calling task be placed
in a waiting state. The data section of the message contains
the address and length of the data buffer. Upon receipt of
the message, the printer task forces the calling task into the
waiting state. When the output is complete, the printer task
clears a flag in the command area of the buffer to indicate
the completion of printing. A status word is then loaded into
the status area to indicate the occurrence of errors or
printer malfunction. Printed output involves substantial
idle time between characters during which other ready tasks
may run, but not the caller, which is waiting for message
completion.

Design of the Executive Program

Architecture of the executive program is illustrated in Fig 5.
The service dispatcher analyzes the validity of a service re-
quest and calls the appropriate executive routine to perform
the procedure requested. When the service routine is com-
pleted, the scheduler is called to transfer CPU control to a
task. Examining a flag set by the executive service routine,
the scheduler will determine whether control of execution
should return to the calling task or to the next ready task in
the scheduling sequence. An executive program with the
architecture shown in Fig 5 can be designed in a high level
language as a subroutine.
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SAVE MACHINE STATE OF
RUNNING TASK AND TRANSFER
CONTROL TO SERVICE ROUTINE

* | FIND NEXT TASK TO RUN AND
RESTORE MACHINE STATE OF
| RuNNING TASK

Fig 5 Realtime executive includes dispatcher
and scheduler. Dispatcher verifies that request
is valid in terms of Fig 2, then invokes ap-
propriate executive procedure. Scheduler
returns control to task that requested service
or to next ready task in sequence, depending
on procedure requested. Only RELINQUISH
and EXIT suspend execution of task that re-
quested service

Scheduling requires use of a task status table to store the
state of each task. The executive service routines interact
with the task status table and with the flag that specifies
whether the running task retains execution or a new task
must be scheduled. Each service routine must change the
state of either the running task (to waiting or dormant) or

the object task (to ready, waiting, or dormant) by writing the
state code into the appropriate entry of the task status table.
The scheduler monitors the flag to determine whether a new
task must be scheduled. If it must, the task status table is
searched for a ready task. This search starts at the entry in
the task status table adjacent to that of the executing task.

4-70 16-LINE

N

DATA BUS
DO 70 D3

PORT
ADDRESS SELECTED
WRITE STROBE

EXECUTIVE

TASKS 1 70 15

Fig 6 Hardware debugging aid.
Device measures task execution time
and executive overhead. Executive call
sends binary zero to latch. When
scheduler transfers control to task,
binary task number is sent to latch.
Demultiplexer decodes task number.
Task cycle time is time between con-
secutive pulses on line that cor-
responds to task

0SCILLOSCOPE
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Entry into the executive from a task is accomplished by
calling the executive subroutine; upon service completion,
the scheduler returns control to the scheduled task through
a return from subroutine. Thus, in terms of the calls made
to the executive and its return to the task, the executive is a
subroutine. In view of the fact that the executive may return
to a program (task) that is distinct from the calling program,
however, it should be classified as a coroutine.

Design of the executive requires two routines which
generally cannot be written in high level language. One of
the subroutines is used by the servige dispatcher to save the
stack pointer of the running task. Each task requires a stack
to store the machine state when a subroutine call is made. A
similar routine is used by the scheduler to restore the pro-
gram counter and stack pointer of the task scheduled to
run. Both routines require access to machine registers
which may not be supported by high level languages.

Debugging of a realtime system designed with this ex-
ecutive may be facilitated by use of the hardware accessory
illustrated in Fig 6. Measurement of the execution time of
tasks and the overhead of each executive procedure request
is easily made with the aid of this hardware port, which
identifies the current running task by electrical signals.
After the executive is entered, a binary zero is sent to the
output latch, and when the scheduler is ready to transfer
control to a task, the binary number of this task is sent to
the latch. A demultiplexer is used with the latch to decode
the binary number into a 1-line signal. Activities of the ex-
ecutive are identified by pulses in line 0. By monitoring the
line corresponding to a task (lines 1 through 15), one can
determine the cycle time as the time between the start of
consecutive pulses; duration of a pulse expresses execution
time for the corresponding task. Providing task execution
status without interfering with the system operation makes
this device extremely effective in system debugging.

Design Extensions

In many situations, it is desirable to include tasks that
facilitate system design as part of the system software.
Typical among such tasks are the timer task and 1/0 tasks. A
timer task provides the time of day, starts other tasks at
specified times, and delays task execution for a specified
time period. The timer task requires a hardware clock to
provide the time of day.

Another useful system task is the 1/0 task, which provides
a software interface between an application task and an 1/0
device. It also provides arbitration for an I/0 device that
must be shared among several tasks. Communication be-
tween an application task and a system task is implemented
through messages. An additional feature that may be added
to systems with fast 1/0 devices is the inclusion of interrupt
routines, which perform the data transfer between a buffer
and a device. The routine should be supervised by a task
responsible for managing the device.

Summary

The design of realtime systems with an executive program
that can be written in a high level language is simple and
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may be written by a programmer who has little experience
in operating system design. Since the system designer
knows exactly where context switching takes place, system
debugging is extremely simple. By providing the executive
with a hardware port that identifies the specific task being
run, tuning the system for compliance with realtime
specifications is accomplished easily.

In selecting an executive for management of a realtime
multitask environment, one should -carefully evaluate
whether an interrupt driven or a task driven executive will
provide adequate flexibility, easy implementation, and the
necessary system integration support.
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AIRPAX magnetic circuit breakers are
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TWO COMPLETELY FINISHED ENDS while most others
only offer a finished plug end.

NON PLUG ENDS ARE SLIT, STRIPPED, TWISTED, SOL-
DERED and ready for production when they're de-
livered to you.

PRICE IS COMPARABLE TO CORDS WITH ONLY A FIN-

ISHED PLUG END. That means you get all this added
value at no extra cost.

© 1980 Belden Corporation

PLUG ENDS ARE MADE AT A 45 DEGREE ANGLE to fit the
contour of most cooling fans. This helps in both the
design and installation phases of production.
TEMPER{\TURE TOLERANCE RATING OF 105 DEGREES C
to provide longer, more dependable performance
under tough conditions.

UL AND CSA APPROVED 18/2 SPT 1 with quotes avail-
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IEEE 488 BUS TESTING
PROBLEMS AND SOLUTIONS

Design, production, and maintenance problems call for an
IEEE 488 bus testing device that can be programmed to
exercise the full range of bus functions and solve the

unique testing problems encountered at various stages of bus

interface development

Stanley Kubota

Interface Technology

150 East Arrow Highway, San Dimas, CA 91773

Although IEEE Standard 488-1978 specifies the electrical,
mechanical, and functional parameters for interfacing in-
strumentation on a common bus, it does not establish rigid
specifications for the codes and formats of messages
transmitted across the bus. This lack of standardization is
intended to and does permit design flexibility, but it has
also created compatibility problems. Each instrument
designer can create a customized set of programming com-
mands and data input/output formats that are not neces-
sarily compatible with other designs; hence, each instru-
ment and each controller designed for the bus implements
its own subset of the standard bus functions.

Instrument manufacturers face the problem of handling
unique testing requirements, as do instrument users, who
must integrate the systems. Manufacturers encounter
testing requirements at the design engineering stage, the
production stage, the final test and calibration stage, and
the service or repair stage. Applications engineers in the
sales or marketing department may require further bus
testing and stimulation.

Design engineers must physically connect their instru-
ment to the bus and implement the 12 state diagrams
specified in the standard. They must determine how to in-
terrelate the state diagrams in an interface design so that
the instrument function will interface properly with the bus.

Although physical interface design is easier today because
more integrated circuits are available to interpret state
diagrams and provide the necessary bus interface, testing is
more difficult. Engineers, often more concerned with the
chip interconnections aud bus signals than with the impor-
tant message protocols, tend to take a general approach to
interfacing problems. Consequently, they must bridge the
gap between messages flowing across the bus and functions
that these messages will cause the instrument to perform.

Testing Requirements

Because electrical states and chip characteristics are merely
the mechanisms that allow communication to occur, the
designer needs test tools capable of exercising a new instru-
ment with the full set of IEEE bus transactions, which may
range from discrete single-line setting or resetting through
complete transmission and reception of whole messages. Re-
quired testing should enable the designer to test for an-
ticipated functions as well as functions that the instrument
is not expected to perform but that might be encountered in
an end user environment.

Some designers find it necessary to test the various large
scale integration chip sets they expect to use in their
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designs. Among other things, testing determines which chip
set is best suited to an application, and how fast a specific
circuit responds to a Data Available transition or to an In-
terface Clear transition. Once the chips are integrated and
assembled into the bus interface, further testing re-
quirements dictate how to stimulate the overall instrument
and interface design, how to emulate all of the various con-
trollers available, and how to generate all of the combina-
tions and character strings required to test the instrument.
Test instrument programmability is likely to become a
critical factor at this stage of the testing process. For ex-
ample, it may become necessary to modify the sequences of
characters being transmitted to the bus, or the order in
which they are transmitted, or to repeat an abbreviated test
sequence.

Different test problems develop when the completed
design passes into production. Here, required test equip-
ment should allow less highly skilled personnel to verify
operation prior to shipping an instrument with an IEEE bus
interface. This phase of testing requires a simple means of
invoking a test program and a fixed procedure for verifying
proper operation. In contrast to the debugging procedure
used by design engineers, it involves a procedure for pro-
duct validation.

Design efforts have been directed toward meeting all of
these requirements to evolve a set of proven programs that
verify operation of IEEE 488 bus interface designs. Using
engineering test program inputs, production test personnel
structured the test programs to allow a technician to invoke
a specific test and, when problems occur, to modify the pro-
gram by creating test loops that repeat specific operations
so that signals can be traced and errors detected. The key to
this capability is a test device that includes the entire set of
IEEE bus functions. For example, a calculator/controller
could be used during production testing; however it would
be limited in that it could not perform the full range of IEEE
bus functions, and those functions that it could perform
would occur at a fixed speed.

Similar situations that arise during service and repair
also require an easy way to verify proper bus operation.
Moreover, service personnel may have to operate in a
customer environment where the interface fails to work in
an alien system. Good bus monitoring capability is extremely
helpful in this situation. While a program is running on the
system, test equipment can monitor all bus activity and also
verify proper handshaking and timing protocol.

Equipment Survey

A review of available test equipment helped to identify
these diverse requirements and showed that the spectrum of
equipment presently used to test instruments for bus com-
patibility and proper bus operation ranges from simple, low
cost controllers through monitor/analyzers to calculators
and computers. At the low end of the capability scale, the
single function test instruments allow execution of a func-
tion or a sequence but generally do not allow execution of a
sequence of functions, although they may step through a
multiline sequence or burst through a limited set of
multiline messages. Toggle switches are used to operate
these machines, which, to be effective, require a good
understanding of the bus.

At the other end of the capability scale, a logic analyzer
can record bus transactions for subsequent analysis. Some
units encode transactions using standard IEEE mnemonics,
which can be used to ascertain that transactions are occur-
ring properly, provided the operator knows from the start
what transaction sequences to expect. However, neither
class of devices actually controls test sequences. They can-
not send messages or commands to an instrument, retrieve
the response data, make decisions based on these data, and
simultaneously check the bus for proper uniline and
multiline command message and data sequences. A general
purpose computer or calculator achieves the control func-
tion but cannot test the interface because it cannot verify
uniline message response or multiline message sequencing.

Design Integration

Each test device surveyed could handle part of the assigned
task, but none could perform the complete test. Therefore, a
multipurpose test instrument, the model 488, was designed
so that all aspects of bus activity could be checked. Combin-
ing all of the required functions, the design admits of use as
a bus monitor, a bus compatibility evaluator, a bus
simulator, and even a bus controller. Composed of two
primary functional subsystems, the unit includes a
6802-based input/output (1/0) processor and a 2909-based bus
processor. The 6802 microprocessor, used for front panel
operation and overall control, takes operator input and
regulates the operator display feedback. It structures and

TO/FROM
REMOTE
CONTROLLER

TO/FROM
IEEE BUS
UNDER TEST

Fig 1 Functional block diagram. Blending
two microprocessor technologies, design
combines high speed operation, required to
interact with IEEE 488 bus at various levels
of detail, with complete control and status
monitoring functions required for conve-
nient operator interface
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interacts with the 2909 bit slice microprocessor program,
blending two microprocessor technologies to effect IEEE bus
control and high speed test functions (Fig 1).

Providing the high speed execution required to test the
bus, the 2909 executes most instructions at a 200-ns rate. It
uses both a program memory and a data memory. Program
memory, a 256 x 16-bit random access memory, stores the
sequence of instructions executed to implement a desired
bus function. It can be generated in any of three ways: at a
stored program level, where the information is prepared in
machine language form and loaded into erasable program-
mable read only memory; at the bus language level, where
the information is programmed into the unit from the front
panel using a specially developed macro level language; and
at the machine language level, where programmed informa-
tion is loaded from the front panel or from a remote control
interface, such as the RS-232. Fig 2 depicts the software
hierarchy and shows where an operator can enter instruc-
tions. Eventually, as shown, all program execution takes
place at the machine language level. Data memory, which is
essentially 511 x 8-bit, can contain three types of data: those
to be transmitted across the bus to another device, data
space to be loaded with information returned across the bus
from a device, and comparison data used to test expected
responses against actual responses from the device under
test.

The 2909, indicated in Fig 1, contains a 256 x 16-bit
subroutine read only memory that holds the fixed instruc-
tion sequences for the more common uniline and multiline
commands. These are called by machine level instructions
and are relatively important because they reflect an inter-
pretation of the IEEE bus specification. The read only
memory can be reprogrammed to accommodate any new
protocol, format, or adaptation of the standard. This mix-
ture of microprocessor capabilities achieves a full range of
bus signal generation possibilities, as well as program
execution at any level of detail necessary to test the bus, the
bus functions, the instrument, or the controller. The table,

Levels of Detail for Bus Interaction

Set or reset any bus line,
test for true or false con-
ditions of any bus line

2909 subroutines com-
prised of level 1 trans-
actions to implement
complete command trans-
fer or data transfer, in
essence a message trans-
action

Level 1: Discrete Bus
Signal Transactions

Level 2: Command/Data
or Message
Transactions

Program sequences com-
prised of level 1 and level
2 transactions to imple-
ment complete control
transactions such as
read, write, and trigger
transactions

Program sequences com-
prised of level 1, level 2,
or level 3 transactions to
implement complete pro-
grams such as measure
and record voltage, set
up, and calibrate instru-
ment programs

Level 3: Control
Transactions

Level 4: Program
Transactions

Levels of Detail for Bus Interaction, describes these levels,
ranging from discrete signal setting and resetting to the
execution of complete test sequences.

Basic bus processor operations fetch an instruction from
memory and load it into the instruction register. The in-
struction register content is used to generate control
microcode which, in turn, directs the bit slice sequencer to
define the next memory address. Apart from memory ad-
dress sequencing, the microcode generates the necessary
controls to carry out the instruction functions with respect
to the bus control network. The bit slice sequencer provides
four levels of subroutines, one of which is reserved for
storage of the data memory address, leaving the remaining
three levels available to the user.

The 1/0 processor controls all communication between the
front panel switches and indicators, controller interfaces,
and the bus processor. It loads the bus processor memory in
accordance with user entries and then directs the bus pro-
cessor to execute the program. While the bus processor is
running, the 1/0 processor remains passive. When the bus
processor either completes its program or detects an error,
it generates an interrupt to request 1/0 processor interven-
tion. The 1/0 processor can abort bus processor execution in
response to a reset or stop command.

As shown in Fig 3, the 1/0 processor controls the bus pro-
cessor by means of a programmable interface adapter.
When the 1/0 processor takes control of the bus processor, it
can then access bus processor memory and registers di-
rectly. Once the 1/0 processor relinquishes control and starts
the bus processor, it can monitor only certain bus processor
status registers until interrupted. This technique realizes
fast bus operation and also supplies the control functions re-
quired for a convenient operator interface.
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Fig 3 Subsystem block diagram. /O processor at left cessor is executing instructions at 200-ns rate, 1/O pro-
dles front panel switches, indicators, and controller cessor remains passive until interrupt signals that bus
inferface, using programmable interface adapter (PIA) to processor has completed operation or detected error
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Summary

Testing requirements at different states in the product
design cycle make widely varied demands on a test instru-
ment. IEEE 488 bus interface testing can be especially
demanding because the standard does not establish rigid
specifications for message formats. The multipurpose test
instrument discussed combines all functions required dur-
ing product design, development, production, and field in-
stallation. It can be used as a bus monitor, a compatibility

As manager of sales and marketing at
Interface Technology, Stanley Kubota is
responsible for sales, applications
engineering, and new product
marketing. He specializes in |IEEE bus
related digital signal generators and
testers, and holds a BSEE from the
University of Hawaii.

evaluator, a bus stimulator, and even a bus controller.
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Make no mistake
with Computrol Megabit modems

s

“. .. We have successfully utilized
thousands of them in a variety of
Sanders’ graphics products and

systems....” e
7 2 S
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EWNSANDERS

Sanders Associates, Inc.,
Information Products Division,
produces a variety of high speed,
interactive graphics products

for a broad range of government
and industrial uses.

1 bit in 102 error rate
for local networks on coaxial cable

William Bernstein, Vice President, General Manager, IPD of Sanders
Associates, Inc. talks about Computrol modems. “The Computrol/
coaxial cable modem was selected after a careful evaluation of alterna-
tive products and approaches, taking availability, reliability,
performance and cost into consideration.

We have successfully utilized thousands of them in a variety of
Sanders’ graphics products and systems.

Its flexibility gives our designers freedom to readily incorporate the
modem into new systems.”

Sanders uses Computrol modems to build fast, reliable
distributed computer graphics systems. You can profit, too,
from features like these:

e Operates at all data rates from DC to 2 Megabits/sec
without readjustment

¢ FSK modulation on coaxial cable for error rates
less than 1 bit in 102

* Multidrop up to 255 devices on a
single coaxial cable without directional
couplers

e Transmission distance up to 32,000 feet
without repeaters or sensitivity adjustments

* Low cost- less than $200 in production quantities

Write today for technical data, or call Garry Stephens at (203) 544-9371.

2 Megabit/sec modem, packaged
for mother board mounting,
measures 4.5” x 2.0" x 0.38”

computrol

15 Ethan Allen Highway
Ridgefield, CT 06877
(203) 544-9371
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Consider the Options

Choose Intel’s 8741A: the only peripheral controller with
on-chip EPROM memory and unparalleled development support.

For almost any application where
a system peripheral device interfaces
to a microcomputer, Intel delivers the
flexible design solution: our 8741A.
[t’s the only UPI™ controller in the
industry to give you EPROM memory
and vital support that minimizes
design and debug time. It’s the proven
peripheral controller available now
... in your choice of ROM and
EPROM versions.

Easy-to-instruct slave processor
puts you in control.

If you demand more flexibility from
your controller, our 8741A delivers.
The 8741A assures that everything
from keyboard control to complex
process control tasks within your
system design can now be efficiently
developed as separate projects. . .
simplifying your design and making
your project more manageable.

Because Intel’s 8741A controller is
a true slave processor, it acts under
control of the host processor. And it
never monopolizes the system
bus. By executing macro com-
mands from the host, our UPI
controller executes from
on-chip program memory. ..
operating in parallel with the
host CPU and freeing the host
CPU to do its job.

More than just an intelligent
controller, our 8741A contains
an 8-bit CPU, 1K byte pro-
gram memory, 64 byte data
memory, clock, timer/counter
plus I/O ports. But the perfor-
mance features of Intel’s 8741A go way
beyond that.

EPROM programmable
memory helps stamp out high
design costs.

In terms of both redesign and
testing, Intel’s 8741A with on-chip

memory offers freedom and flexibility
to incorporate new features into

the controller. No cost sacrifices or
wasted time. Change your software
as many times as necessary during
development, or when new features
are added to the product.

When your programs have been
developed, just switch to our pin-
compatible ROM version of the UPI
controller, our 8041A ... it’s the
economical solution for volume
production usage.

A versatile controller with
an easy instruction set.

If you're familiar with the instruc-
tion set for Intel’s industry standard
8048, you've already made the invest-
ment in learning the instructions
for our 8741A. The majority of the
8741A’s instructions are control
oriented, so you can easily program
your controller to handle a wide
range of [/O tasks.

The result? Our 8741A, a control-

ler for peripheral devices that have
no other “off-the-shelf” solution.

No other development support
can serve you better.

Intel doesn’t just deliver a powerful
controller, we also give you powerful
debug tools. With our ICE-41A™
in-circuit-emulator, Multi-ICE™
software package and Intellec® devel-
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opment system, you can locate

design flaws and software bugs in even
the most complex multiprocessor
designs.

Consider Intel’s ICE-41A emulator
and Multi-ICE software as your
direct diagnostic connection. With
Intel ICE™ modules, you can debug
the peripheral controller and an
entire system. . . all in real time. You
can also rely on Intel to deliver Multi-
ICE software. This unique tool lets
you have two ICE modules running in
parallel, plus macro and compound
command extensions to the I[CE-41A
software that reduce testing time,
errors and inconsistencies.

The ICE-41A module lets you use
English-like commands and symbolic
debugging to monitor hardware and
software operation. It lets you modify
registers, memory locations and I/O
ports. With ICE-41A modules, Intel
delivers the only intelligent solution
for designing intelligent controllers.

Intel’s 8741A, the designer’s
choice.

If you want shorter design
cycles, cost reduction, reliability
and performance, you want
Intel’s 8741A. Proven in hundreds
of designs worldwide, it’s the best
supported UPI controller you can
incorporate into your design. And
it’s available in quantity now.

For more information, contact
your local Intel sales office or
distributor. Or write Intel Corpo-
ration, 3065 Bowers Avenue,
Santa Clara, CA 95051.

intal delivers

solutions.

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.



TECH NOTE

Selection Criteria Ease Choice Between
8- and 14-Inch Winchester Disc Drives

Analysis leading up to Winchester disc drive selection
addresses cost, performance, compatibility, and size factors to
identify the most effective candidate in a field marked by
considerable overlap in device capabilities

Mike Kirby

Shugart Associates

435 Oakmead Pkwy, Sunnyvale, CA 94086

To the wide range of disc drive alter-
natives can be added the 8-in Win-
chester fixed head disc drives. At first
glance, these drives seem to fit into the
hierarchy between 8-in floppy disc
drives and 14-in Winchester drives;
however, upon further consideration it
appears that this is not necessarily true
on a cost vs performance basis. For ex-
ample, if a floppy disc system requires
more storage capacity and is to be
upgraded with a Winchester drive,
there is no clear-cut candidate. The
8-in and 14-in Winchester products
overlap in performance and cost;
therefore such factors as cost per
megabyte and function, size, perfor-
mance, and other criteria influence the
choice.

Winchester Technology

In general, Winchester disc drives are
one of the most cost-effective and
reliable mass storage peripherals
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available today. They use low mass
heads that start and stop on a
lubricated medium and have low load
force. As the head assemblies contain
fewer parts than those of prior
technologies, head crashes are vir-
tually eliminated. Simplicity of design
and the absence of a load and unload
mechanism offer substantial cost
reduction. Winchester heads also
operate a lower flying height than
those of other rigid disc technologies,
thereby increasing packing densities,
and are enclosed in a hermetically
sealed environment. Table 1 sum-
marizes the differences between Win-
chester drives and older rigid disc
technologies.

Eight-Inch Winchester Drives

Presently available 8-in Winchester
devices fall into two categories: low
cost per function and high perfor-
mance. The low cost per function

devices provide S5M- to 15M-byte
capacities in a compact package no
larger than a floppy disc unit and use a
stepper motor band or capstan ac-
tuator, average access time for this
technology being 60 to 70 ms. High
performance products offer 20M bytes
or more capacity and generally use
closed loop servo actuators with 35 to
50 ms as typical access time. Where
low cost is the most important goal,
manufacturers have made minor
tradeoffs to keep unit prices near
$1200. Devices of higher performance
and capacity are priced from $1500 to
$2000.

Fourteen-Inch Winchester Drives

Standard 14-in Winchester disc drives,
in production since 1975, fall into two
general categories reflecting the same
tradeoff between low cost and high

(continued on page 164)

COMPUTER DESIGN/OCTOBER 1980



our Micro-
computer
Doesn't
Need a
Separate
Graphics
Terminal...

it's Built In

When you need a graphic display
capability with your microcomputer
... don’t buy a separate terminal
... select our Model 900
Commander with the self-
contained vector and point plotting
features of a sophisticated
graphics terminal.

You can display bar charts, pie
charts, histograms and complex
point to point plots. You can even
output displays originally intended
for a Tektronix 4010 with our
Tektronix® terminal emulator. And
because Commander has an
independent processor controlling
the display, graphics can be
handled without interrupting
primary computing tasks.

So Buy a Commander 900
Microcomputer for $3495* and
Get a Graphics Display Terminal
FREE. Contact Columbia Data
Products.
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COLUMBIA

Computer Systems Division
9050 Red Branch Road,
Columbia, Maryland 21045

TEL: 301-992-3400

TWX: 710-862-1891

® Trademark of Tektronix, Inc.
*Dual, independent Z8B0A Processors, 96K RAM, dual

floppy drives, and 512x256 resolution vector graphics
on a 9 inch CRT in quantity 100 to qualified OEMs. I/0O
includes 4 RS-232 ports, 4 parallel ports and RS-17"
composite video.




Item

Capacity — megabytes
Bits/in (bits/cm)

Tracks/in (tracks/cm)

Average access time — ms

Heads
Load — grams

Mass — grams
Flying height — pin
(um)
Core width — gin
(um)
Media
Oriented magnetics
Lubricated
Coating thickness — uin
(»m)
Substrate — mils
(mm)
Load/unload mechanism

Transfer rates —
megabits/s

Error rates
Soft read

Hard read
Seek errors

Mean time between
failure — hours

capacity. Low cost 14-in units range in
storage capacity from about 15M to
60M bytes, at a cost of from $1300 to
$2500 in quantities. The higher cost
units, near $4000, combine additional
features with a storage capacity of
from 20M to 150M bytes. Some devices
originally designed for the mid or high
range have spun off lower capacity
models, making the low end 14-in
drives the most competitive with the
8-in versions.

Selection Criteria

Selection analyses can be broken down
into three basic areas of consideration:
cost vs performance tradeoffs, size,
and functional capability in the intend-
ed application. Across the board, 14-in
Winchester drives offer a significantly
lower cost per megabyte than their 8-in
counterparts. Hence, when low cost
per abyte is critical, as in main
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TABLE 1
Typical Rigid Disc Drive Characteristics

IBM 2314 1BM 3330 Winchester

1 to 100 25 to 300 12 to 300

1k to 4k 4k to 6k 5.6k to 6.2k
(394 to 1575) (1575 to 2362) (2205 to 2441)
100 to 200 200 to 400 300 to 460
(39.4 to 78.7) (78.7 to 157) (118 to 181)
65 to 70 35 to 40 30 to 35

350 350 10

3.25 5 0.25

100 45 20

(2.54) (1.14) (0.5)

73t05 5to 25 26to 1.8
(0.185 to 0.127) (0.127 to 0.064) (0.066 to 0.0461)
No No to Yes Yes

No No Yes

100 50 to 35 30

(2.54) (1.27 to 0.9) (0.8)

50 75 75

(1.27) (1.9) (1.9)

Yes Yes Contract start/stop
15to 5 7t09 4to7

1010 e 10"

10—!2 10-’2 10-12

10 107 10

2500 to 5000 4000 to 6000 8000 to 12,000

storage for a clustered terminal, the
14-in products are almost always the
better choice.

However, the compact size of some
of the newer 8-in Winchester drives
that can be exchanged for floppy disc
drives is a key advantage. In systems
where size is of the essence, their com-
pactness alone may dictate a choice. If
both high performance and compact
size are critical, overlapping perfor-
mance capabilities allow use of 14-in
high performance in 8-in Winchesters
that meet size constraints.

Because floppy disc compatibility
was a prime reason for the evolution of
low cost per function 8-in Winchester
drives, it is relatively easy to interface
these drives to a floppy disc system, as
well as convenient to retrofit them in
existing systems. This capability
makes use of Winchester advantages
with minimal design effort, while
preparing for the next generation of

equipment that will incorporate Win-
chester technology as an integral part
of the design. Also, compatible com-
mand signals, pin assignments, track
capacities, and voltage requirements
allow 8-in Winchester drives and
double-sided floppy disc drives to
share a common controller.

In addition, Winchester disc drives
are best suited to handling main
system memory and fast access, high
throughput mass storage requirements
for online applications; however, they
cannot replace floppy disc drives for
data interchange and input/output
(1/0). In many cases where designers
are constrained by the need to achieve
the lowest cost per function and must
turn to very low cost memory
peripherals, the opportunity to
engineer cost factors out of the central
processing unit and its main memory

(continued on page 166)
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If the Shugart fits. . .

If you've taken a shine to Shugart, remain unchanged.
youre in luck. What's more, Remex has solved

Specifying Shugart means youTe also the dual-head media wear problem for
specifying Remex. Were your alternate good with a new, improved head and
source for fast, volume delivery. carriage assembly.

Remex single and dual-headed drives, So remember this: If the Shugart fits,
single or double density, are physically Remex fits, too.
and electrically compatible to Shugart Call today for more details or to get your
SAB50R/851R units. So you can switch over order rolling. Ex-Cell-O Corporation, Remex
to Remex without re-design. Division, 1733 East Alton Street, Irvine, CA

QOur drives are also available packaged 92713. (714) 957-0039 TWX: 910-595-1715
two drives to a Remex subsystem, in the
head/density combination you specify and Ex-Cell-O Corporation
with their own dc power supply. The
subsystem includes rack-mountable guide PR —
rails. Just slide it into your system, plug it in
and go. Even your operating manuals
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TABLE 2
Small System Disc Drives

8-in (20-cm)
8-in (20-cm) Winchester
8-in (20-cm) Winchester (high
Floppy (low cost) performance)
Unformatted capacity/drive — ,
megabytes 0.4t0 1.6 510 15 10 to 50
Average access time — ms 100 to 200 60 to 70 45 to 55
Average transfer time — 0.25 to 0.5 4t0 6 5to8
megabits/s
Error rates
Soft read 10" 10°'¢ 102
Hard read 102 104 10"
Seek errors 10°® 10" 10°
Recording density — bits/in 3200 to 6400 5000 to 6000 5000 to 7000
(bits/cm) (1260 to 2520) (1968 to 2756) (1968 to 2756)
Track density — bits/in 48 to 96 170 to 300 300 to 450
(bits/cm) (19 to 38) (67 to 118) (118 to 177)
Mean time between failure
(power-on hours of typical
usage) 5000 to 8000 8000 to 12,000 8000 to 12,000
OEM price range $300 to $500 $1000 to $1500  $1500 to $2000

14-in (36-cm)
14-in (36-cm) Winchester
Winchester (high
(low cost) performance)
15 to 60 25 to 150
50 to 70 30 to 50
7t09 8to 10
10" we
e 0
10 10°
5500 to 7500 6000 to 8000
(2165 to 2953) (2362 to 3150)
170 to 300 350 to 600
(67 to 118) (138 to 236)
8000 to 12,000 8000 to 12,000
$1300 to $2500  $3000 to $5000

is almost totally lost because of the
ready availability of very low cost
microprocessors and semiconductor
memories. Also, as software continues
to increase in complexity and cost as
the overall functional requirements of
a system expand, designers find it
more and more difficult to make a
choice other than the low cost Win-
chester disc drive.

As the floppy disc provides the ab-
solute lowest cost per function, team-
ing an 8-in Winchester disc with a
floppy disc for data interchange and
backup achieves the lowest cost per
function for a total auxiliary memory
subsystem. A total cost of about $2000
puts it well within reach. It is impos-
sible to explore and make specific
recommendations as to which type of
Winchester drive should be considered
for each of the myriad of applications.
However, examples within each
category illustrate possible recommen-
dations based on individual system re-
quirements.

In a word processing application,
such as a shared processor system in
which a central processor controls
several work stations, adding the
capacity of one or more 14-in Win-
chester disc drives makes sense at the
host site. On the other hand, for in-
dividual work stations, an 8-in Win-
chester can provide improved perfor-
mance and capacity without affecting
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the work station size by substituting
for a floppy disc drive.

A S5M-byte, 8-in Winchester drive
upgrades the systems representing the
strong trend in the personal computer
market toward small business applica-
tions by affording a substantial in-
crease in storage capacity and perfor-
mance. Here, again, the most cost-
effective approach might team 8-in
Winchesters with floppy disc units and
assign to each an appropriate portion
of the overall system storage re-
quirements. The mass market for 8-in
Winchester drives will probably center
around those with the storage capacity
of from under 10M to 20M bytes. Small
desktop business systems that need
performance enhancements without
size increase can benefit from these
drives. In networks that use minicom-
puters or microcomputers at remote
sites, the 8-in drives are, again, natural
candidates. An additional key applica-
tion involves the melding of data pro-
cessing systems with word processing
systems. Here, the requirement for ad-
ditional storage while maintaining a
small desktop system is very apparent.
Once again, the 8-in drive is a logical
choice.

Summary

At the bottom line, system designers
must compare and decide which

criteria for disc drive selection are
most important in a particular system.
(See Table 2.) If capacity is more im-
portant than size, a 14-in Winchester
drive will usually be the most cost-
effective solution. If, however, the
physical size of the disc is the key fac-
tor, an 8-in Winchester is probably the
answer. Happily, the variety of disc
drive options being made available to
system designers can only continue to
expand. Presently, 14-in Winchester
drive development seems to center
around the 75M-byte capability; 8-in
drives will use the same technological
advances as their 14-in counterparts.
However, as 8-in Winchester disc
capacity has already reached 66.7TM
bytes, and the range capacities and
capabilities are overlapping to a larger
extent, criteria for selection become in-
creasingly important.

Please rate the value of this
note by circling the appro-
priate number in the *“Com-
ments” box on the Inquiry
Card.

High 710 Average 711 Low 712
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COMPARE SMARTS.

Reverse video
Blinking/blank fields
Upper/lower

case char.
Protected fields
Underlining
Non-glare screen
12 x 10 char. res.
Blinking cursor

ROER FORN ,h-‘.[i 3 ."

® 9 Baud rates
(75-9600 Baud)

* Self test
® Auxiliary port
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~ tation and Communication Equipment

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you'd ex-
pect to pay extra for. But with Tele-
Video, they're standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how you can make your
next CRT buy a smart one. Contact
TeleVideo today for information.

Nationwide Field Service is available
from General Electric Co., Instrumen-



Technological leadership.

Choose from the broadest,
ready-to-run, single-board
control project: Motorola

All the principal systems functions you need
are here now in these 8-bit Micromodules: CPU,
memory (ROM, RAM, EPROM), serial and
parallel I/O (including GPIB), analog 1/O (both
high- and low-level), a high-speed math
processor, and a solid-state relay module.

Plus system software/firmware, high-level
language processors, card cages and even power
supplies, all from a single source.

Think of all the time, hassle and cost you
can save. And how you not only get your
hardware and software developed faster but do
so with a competitive edge.

These modules and accessories are all based
around Motorola’'s M6800 microprocessor
family, including the MC6809-based Monoboard
Microcomputer (MM19), the most powerful
8-bit system-on-a-board around. And all are
fully compatible with the Motorola EXORciser®,
EXORterm™ and EXORset™ development
systems.

If your application requires 16-bit computa-
tional power, ask about Motorola's new
MC68000-based VERSAmodule™ products.

So whether your application is industrial
control, automated testing, intelligent
peripherals or general microcomputer system
prototyping, you'll probably find all the
ready-to-use hardware functions, power and
performance you need in Motorola Micromodules.
For basic data on each module and accessories,
plus application examples, send for a copy of
our new brochure “Motorola Micromodules.”
Write Motorola Semiconductor Products Inc.,
P.O. Box 20912, Phoenix, AZ 85036.

For additional information or applications
assistance, contact your nearby Motorola
Semiconductor sales office or authorized
distributor. Whether building your next system
from the ground up or with here-now, leading-
edge modules, Motorola’s fully committed to

Innovative systems

through silicon.

@ MOTOROLA INC.



most versatile selection of
computer systems for your
Micromodules:

It's easier, it's faster, it’s cost-effective with
Motorola’s Micromodule family.

Monoboard Microcomputers

M68MMOI Monoboard Microcomputer 1 (6800)
M68MMOIA Monoboard Microcomputer 1A (6800)
M68MMO1B Monoboard Microcomputer 1B (6802)
M68MMOIBIA Monoboard Microcomputer 1B1A (6802)
M68MMOID Monoboard Microcomputer 1D (6800)
M68MM19 Monoboard Microcomputer 19 (6809)
Processor Modules

M68MMO2 6800 CPU Module

M68MMI14 Arithmetic Processing Module

Memory Modules

M68MM04 EPROM/ROM Module (16K Max)
M68MMO04A EPROM/ROM/RAM Module (64K Max)
M68MMO6 2K Static RAM Module

M68MMO09 4K Static CMOS RAM Module w/Battery Backup
MEX6815-3 8K Dynamic RAM Module
MEX6816-1HR 16K Dynamic RAM Module w/Hidden Refresh
MEX68RR EPROM/RAM Module

Digital 1/0 Modules — Parallel

M68MMO03 32/32 1/0 Module

MEX6820 PIA-Based I/0 Module (40 lines)
M68MM13A Isolated Relay Output (16 Channel)
M68MMI13B Isolated Relay Output (32 Channel)
M68MM13C Opto Isolated Relay Output (24 Channel)
M68MM13D Opto Isolated Digital Input Module
M68MM23 Opto Isolated I/O Module (AC/DC)

Digital 1/0 Modules — Serial

M68MMO07 Quad Communications Module

MEX6850 ACIA Module

M68MMI11 RS-232C to 20 mA Adapter Module
M68MMI12 GPIB Listener/Talker/Controller Module
M68MMI12A GPIB Listener/Talker Module

Analog I/0 Modules

M68MMO5A 12-Bit A/D, High-Level, 8 Channel
M68MMO5B 12-Bit A/D, High-Level, 16 Channel
M68MMI15A 12-Bit A/D, High-Level, 8/16 Channel
M68MMI15A1 12-Bit A/D, High-Level, 16/32 Channel
M68MM15B 16-Bit, Low-Level, 16 Channel
M68MMO5C Quad 12-Bit D/A Module

M68MM15CV Voltage D/A Module (1-4 Channel)
M68MM15CI Current D/A Module (1-4 Channel)
Packaging and Support Hardware

M68MMCCO05 5-Slot Card Cage

M68MMCC10 10-Slot Card Cage

M68MMSC 5-Slot Rack-Mount Chassis (Top Load)
M68MMLC 10-Slot Rack-Mount Chassis (Top Load)
M68MMFLC 14-Slot Rack-Mount Chassis (Front Load)
M68MPS1-1 Power Supply (+5V, £12 V)

M68MM10 Power Fail Detect and Time-of-Day Clock Module
MEX68WW Wirewrap Module

MEX68USM Universal Support Module

MEX68XT Extender Module

Peripheral Devices and Interfaces

M68MDM1 5-Inch CRT Display Module

M68DIM2A Display Interface Module

M68SFDC2 6800 Floppy Disk Controller Module
M6809FDCONT2 6809 Floppy disk Controller Module
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DESIGN NOTE

7-Track Data Recording on a 4-Track
Digital Tape Cartridge

Increasing the number of tracks on a standard ANSI 0.25-in digital tape
cartridge from four to seven achieves a 34M-byte storage capacity
without sacrificing speed, reliability, or compatibility with 4-track drives

William Valliant

Data Electronics, Incorporated

10150 Sorrento Valley Rd, San Diego, CA 92121

Present high density tape cartridges
achieve a fourfold improvement in
capacity by increasing linear data den-
sity to 6400 bits/in (2520/cm), while
maintaining the 4-track format used in
early 1600-bits/in (630/cm) drives. Fur-
ther improvements in tape storage
capability require other methods of in-
creasing capacity while maintaining
the design margins of current high
density tape drives. Increasing the
number of tracks from four to seven
and increasing the linear density to
7200 bits/in (2835/cm) achieves an un-
formatted data capacity of 34M bytes.

Why Seven Tracks?

Recording head design, available track
width, and track positioning are
among the major factors to consider
when selecting the number of tracks;
these and other design decisions must
be balanced in order to achieve op-
timum results:

In view of constraints on usable tape
width and practical limits on track
width enforced by today’s head
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technology, use of seven tracks to read
data that were written by conventional
4-track drives reflects an optimal selec-
tion—the three additional tracks are
interleaved between the original four
tracks. Thus, four tracks occupy the
same position as tracks on American
National Standards Institute (ANSI)
standard cartridges, which dictates the
four track locations as well as the same
read track width that conventional
high density drives use. An important
feature of this approach is the much
larger percentage of data residing near
the center of the tape, increasing data
reliability.

Recording Head Design

Currently available 4-track high densi-
ty heads employ 10-mil (0.25-mm) read
track widths. Field results with
thousands of drives show that this
track width achieves good data
reliability. Seven-track design uses the
same well-established head technology.
Head contours are chosen to provide
the necessary head to tape pressure at

high densities, even with the low, vary-
ing tape tensions found in tape car-
tridges. When the head to tape
pressure is too low, physical separation
between head and tape results in loss
of recovered signal. The table,
Recovered Signal versus Separation at
6400 Bits/in, shows the effect of head
and tape separation on recovered
signal strength.

Practical Track Width

Track width must compensate for any
indeterminancy of tape position in the
cartridge. Drive tolerances also con-
tribute to variations in the lateral posi-
tion of the tape as it crosses the head.
Because of the fit between the tape
width and the maximum size guide
posts, tape guiding assures tape posi-
tion only within 4 mils (0.1 mm). Fur-
thermore, when establishing tape edge
position, the 2-mil (0.05-mm) tolerance
in the lower tape guide thickness also
must be included. This factor does not
affect track position because the guide

(continued on page 172)
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NOW ZENITH GIVES YOU A
BRAND NEW WAY TO MEASURE
CRT DISPLAY QUALITY.

Now Zenith technology
comes packed into a brand new
CRT Display format. Introducing
the D12-100. This new model in
our expanding line has a diagonal
measurement of 12 inches. But
the story is much, much bigger.

THE D12-100

To deliver maximum performance
at lower cost, our new D12-100 is
designed with a 4 x5 aspect ratio
rather than the currently used 3x4
aspect ratio. In those applications
where the D12-100 is appropriate, it
offers all the reliability and depend-
dability of our fully featured, top-of-
the-line 3x4 aspect ratio models.
No wonder. The D12-100
is designed and tested to meet
the same quality and reliability

standards established forall Zenith
CRT Displays. Thousands of test
hours under extreme humidity,
vibration, altitude and tempera-
ture conditions. And exhaustive
analysis, including electron micro-
scope and thermograph scansin
the Zenith Reliability Lab.

APPLICATION
ENGINEERING

The D12-100, like every Zenith
CRT Display, can be designed to
meet your own specifications, as
well. We'll meet with you to deter-
mine your exact requirements.
And then custom build a D12-100
to fit. Since the D12-100 is also the
start of a new series of CRT Dis-
plays, we'll be happy to talk about

The quality goes in before the name goes on.

other screen sizes as well.

ZENITH
TRADITION

At Zenith, we're building CRT
Displays with the same commit-
ment to excellence that's made us
number one in the television in-
dustry. When you want a product
that works, with delivery on your
time schedule, plus proven re-
liability and dependability. .. you
want what we've been giving our
customers for over 60 years.

More big ideas are coming.
For further information and
specifications, write: CRT Display
Engineering Division, Zenith Radio
Corporation, 1000 Milwaukee
Avenue, Glenview, lllinois 60025,
or call (312) 773-0074.



is a part of the cartridge and tape
system; it must be included, however,
to determine tape wear gutter dimen-
sions.

Dimensional tolerances in the drive
can be minimized by establishing a flat
reference surface and =+0.0005-in
(£0.0127-mm) accuracy between the
cartridge rails and the head, achieving
a +0.001-in (£0.0254-mm) tolerance
between the cartridge reference sur-
face and the position of the number
one track for the write head. Taken
together, the total tolerance build up
requires a write head 14 mils (0.36 mm)
wider than the read head. Hence, the
effective track width of the write head
is 24 mils (0.61 mm).

Track Positioning

Physical geometry, tape wear, and
head wear combine to make the out-
side tracks of all tape recording
systems less reliable. For this reason, it
is best to maximize the distance be-
tween the outside track and the edge
of the tape. Interleaving three new
tracks between the standard four

Recovered Signal versus Separation at 6400 Bits/in

Percent of
Separation Distance Remaining
(inches x 10~ %) Signal
25 60
31 53
50 37
150 5
200 2
250 1
312 0.2

Comments

Flying height of disc head

 Size of smoke particle
Read gap thickness
Thickness of fingerprint
Thickness of oxide coating
Size of dust particle
Diameter of human hair

=0.1in

tracks preserves the standard edge
dimension while assuring the com-
patibility with existing 4-track car-
tridges that allows for upgrades to ex-
isting systems. New track locations
permit normal recording in the reverse

direction, which eliminates time-
consuming rewind operations and
preserves the desirable read-while-

writing check feature. Reading or
writing alternate tracks, first forward
and then reverse, reduces the track to
track switching time to less than 1 s.

Fig 1 shows the resulting serpentine
format, achieving low cost drive design
by using a single data channel with a
head switch to multiplex the various
tracks.

Track 1 occupies the same location
as on conventional 4-track drives. Data
are recorded on track 1 in the normal
forward direction. Inner tracks are
filled first for maximum reliability on
partially filled tapes using only the
first few tracks. New track 2 resides

(continued on page 174)

WE THINK ATAPE TRANSPORT
THAT ALWAYS NEEDS ADJUSTING
DOESN'T HAVE ITSHEAD
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SCREWED ON RIGHT.
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MFE'’s permanently aligned, one-
megabyte, two-track cassette
transport.

At MFE, we don't think you should
have to spend time and money aligning
your tape transports.

So we designed our 450 series trans-
port so it never needs aligning. The tape
head is actually bolted down to the base-
plate. You can even replace our head in
the field in just minutes. Without mak-
ing any alignments.

You'll like MFE’s new door design, too.
It's extremely easy to load, and there are
no linkages or complicated mechanical
parts to go wrong.

And our tape handling system is so
advanced it’s virtually mistake-proof.
Even if you accidentally eject the cas-
sette while it's running at 120 ips, you
won't damage the tape.

MFE's 450 series is available with or
without a door. And it includes the 452,
our one-megabyte, two-track transport
that automatically reloads for the sec-
ond track. We also offer the 250 series
single-track transport.

If you've had enough of transports
that always need adjusting, contact us.

Our head is screwed on right.

Call 800-258-3884.

Or write MFE
Corporation,
Keewaydin Drive,
Salem, NH 03079.
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If you want a choice
in print wheels,_
there’s only one choice
1n printers.

The Diablo 630.
It’s the only one that lets your customers use either metal or plastic print wheels.
Which means they can choose the print wheel that’s just right for the job.

The 630 works as well with a 96-character plastic daisy print wheel as it does with an
88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles.

Every 630 has a fully strappable power supply. It’s as easy to use in Paris, Kentucky
as it is in Paris, France. So you only need to stock one printer for
international and domestic markets.

It has fewer moving parts than competitive printers, which
makes it more reliable. And it offlc)trs unsurpassed print quality. Compat-
ibility with Diablo supplies. And bi-directional printing capability.

The 630 is the only printer in the world that uses both metal
and plastic wheels.

Once your customers hear they can change their print
wheels, they’re going to be changing their printers.

To Diablo 630 printers.

Diablo Systems

Diablo® and XEROX® are trademarks of XEROX CORPORATION.
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between conventional track 1 and con-
ventional track 2, but is recorded in
the reverse direction. New track 3 has
the same position and recording direc-
tion as the original track 2. New tracks
4 and 5 extend this convention, but
track 6 requires a different procedure.
ANSI standard data cartridges have
early warning holes and load point
holes punched directly in the path of
the new sixth track (Fig 2). Since the
drive senses these holes optically, they
must be dealt with in a special way.

Dealing With Holes

On any track, the block being recorded
is finished when either the early warn-
ing hole or the load point hole is
sensed; then, adding a magnetic
marker at the end of the block further
identifies the logical end of record.
Recording does not resume until the
hole has been passed in the opposite
direction. On the sixth track, where the
hole occupies a position in the center

END OF TAPE
(EOT)

ANS| TRACK NUMBERS

~ag— REVERSE
FORWARD —————3

BEGINNING OF TAPE
(BOT)

NEW TRACK NUMBERS

<

0.247"

e ' 5 0.032" (TYP)
- > - J =3

- — ile =9

V W \‘] =1
— ' \‘ =4

i | 2

. 1 0.028" (TYP)

Fig 1

center of partially filled tape

Track position and direction. Arrows indicate tape motion past
record/reproduce head: head is stationary and tape is moving. Placing
new tracks between old tracks preserves standard edge dimension and
assures compatibility. Track numbering scheme positions data near

*

EOT

EARLY WARNING

FORWARD ————

————e REVERSE

LOAD POINT

BOT

Fig 2 EOT, BOT, early
warning, and load point
holes. Optically sensed load

TRACK 7
TRACK 6
TRACK 3
TRACK 2
TRACK 1
TRACK 4
TRACK 5
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point hole falls directly in
path of data track 6. By
treating hole as 160-bit
magnetic anomaly, error
correction circuitry in con-
troller handles problem as
for any routine dropout

? BASE OF CARTRIDGE (REF)

29k BYTES ——=—{

of the data area, it is treated simply as
a magnetic anomaly, and reflects a
maximum potential loss of 160 data
bits. Implementing both the turn-
around algorithm and its error correc-
tion capability, the controller handles
this 160-bit maximum data loss as it
would handle any other dropout.

Summary

Applying 7-track technology to conven-
tional 4-track digital tape cartridges
increases capacity to more than 34M

174

bytes without sacrificing reliability.
Seven-track design is capable of
reading the 0.25-in (0.64-cm) ANSI stan-
dard cartridges recorded on earlier,
4-track equipment. Selection of both
the number of tracks and their location
on the tape reflects careful considera-
tion of several factors that could in-
fluence reliability. A fail-safe turn-
around algorithm allows bidirectional
access, without rewind, and error cor-
rection circuitry in the controller deals
with the special problem of early warn-
ing and load point holes.

Please rate the value of this
note by circling the appro-
priate number in the ‘“Com-

ments”’ box on the Inquiry
Card.

High 713 Average 714 Low 715
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Imagine..

.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.

All work

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 Blvd.,
San Diego, CA 92121. (714) 455-5590.

MEGATEK/ /WHIZZARD

Data supplied by Control Data Corp

COMPUTER GRAPHICS SYSTEMS
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The IDT-2000

Industrial Data Terminals
introduces a new high-
resolution, high-speed color
terminal to its expanding line
of color graphics systems. The
IDT-2000 system, with multi-
processor architecture, features
512 x 512 individually-
addressable pixels for sharp.
high-performance graphics,
and also has the capability
to display 51 lines of 85
characters.

Building Block
Design

A variety of “*building
block™ options are available
which provide cost-effective
combinations to meet the
specific requirements for
process control systems,
business graphics, computer-
aided design and manufactur-

£ A—m
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ing systems and a variety of
pictorial applications where

high-speed motion/animation
is required. And many options
can be added later—on site —
making the IDT-2000 perfect
for your expanding needs.

The IDT-2000 is very easy to
program, using simple high-
level ASCII commands requir-
ing no special drivers, over a
standard RS 232 serial inter-
face. A high-speed parallel
DMA input option is also
available.

RAMPICS™

RAMPICS™ are used to
call resident graphics quickly.
They're downline loadable
and provide rapid recall of
complex patterns, graphs.
polygon fills, etc. Memory
format is expandable to 64K

with optional selection of
RAM or PROM.

MACROGRAPHIC i

MACROGRAPHICS™ pro-
vide high-speed. user-defined

CIRCLE 147 ON INQUIRY CARD

A Color Terminal...
¢ Right for Today,

New

® Perfect for Tomorrow.

pra

free form graphics which may
be stored in RAM or PROM.
This feature permits animated
motion at varying speeds.

Additional Features

Pattern vectors and fills-
offer unlimited variations of
presentations. Variable scroll-
ing and automatic bar graph,
circle and polygon generation
aregjncluded among the
many options.

With its flexible packaging
configurations, and its estab-
lished reliability, the IDT-2000
is ready to take on the tough-
est assignments... like yours.

Call or write for more in-
formation about IDT’s expand-
ing line of color terminals
today.

' |INDUSTRIAL DATA
TERMINALS CORP.

1550 WEST HENDERSON ROAD - COLUMBUS, OHIO 43220 « 614451 3282

Solid, Simple, Reliable
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Not bad for an amateur.

Scientists and engineers have more
important things to do than draw
charts and graphs. But now they can
produce professional graphics for data
analysis, scientific projections and
technical presentations in almost no
time at all. Without writing a single
computer program.

Picture your data the way you
want it.

The key is a graphics workstation
from Hewlett-Packard. Built around
our HP2647A intelligent terminal, it’s
like putting an entire art department
at your staff’s fingertips.

Not only can you call up your
standard alphanumeric data on
measurement, test, and control jobs,
but with a few simple keystrokes, you

you just how professional an amateur
artist can be. Or, if you'd like more

information first, just return the coupon.
HEWLETT
(ﬁ,ﬂ] PACKARD
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can turn them into clear and helpful
line and bar graphs, logarithmic
charts, overhead transparencies, pie
charts and more. And with easy-
to-use graphics commands in HP’s
Enhanced BASIC language, tailoring
to more sophisticated applications

is a snap.

Draw your own
conclusions.

r Yes. I'd like more details about your graphics 3
! workstations. Please send me your brochure.

Just contact your nearest | Name
HP sales office for a T
| itle Phone
hands-on demonstration of
our graphics products
Address

(we're listed in the White
Pages). And bring your
department’s technical re-
ports or other scientific
data—we’ll be glad to show |

‘ City/State/Zip
Send to: Hewlett-Packard, Data Terminals Division,

Dept. 1276, 974 East Arques Ave., Sunnyvale CA 94086
CD10-1  Attn: Ed Hayes, Marketing Manager. o,

|
|
l
| Company l
|
I
!



Ask Ramtek.

(Nobody knows more about Colorgraphics.)

TICAL QATTLEFIELD SImULATION

How can a graphics display system save
software development time?

By giving you everything you need to start applications Need high resolution or fast response? The 9400 offers a
programming. wide range of resolutions up to 1280 X 1024 picture elements

The Ramtek 9400 puts you in the picture fast. Weve in full color. System throughput of over 16,000 vectors per

. . d permits multi-channel operation without sacrificing
already solved your graphics problems in the 9400 soyoucan ~ S€cond per ; LOper :
get your application on line without waiting for—or spending response time. The bright TV-like picture makes it easy to use

money on—needless systems software development. in normal roorr.1 Iighting. ‘

The 9400 puts you in total control. Monitor the situation 3 For more |nfom_1tat.ncF)%n 0': tEeQ%t:??_ and Ralintek rgorr]]tltors
in real time. Reduce an extremely large or complex picture ?:T acéisggggg v(;rl e.“ amtex, tRaWStOT( Eflpe, anta
for a quick look or enlarge portions of it for a closer one AT, -\ Call YOUENEAESE BIAMMON OITICo.

without distorting line thickness, texture or character size. I

At the same time, the 9400 automatically displays the appro- How much can graphics do? Ask Ramtek
priate detail so the picture is always clearly understood. To If'nd ?ut mtqre abour:'the powertotI1 fullol ™
& o = . s color interactive grapnics, reques e DOOKIe |
Nged to interact with t_he plpture? Our exclusive _entlty “Sophisticated GraphicsforControlSystems” | Sophisticated
detection feature lets you identify objects that are pointed out Its Issiie NUmiber 3 of Ramtek's hm
on the screen.Whether a single line or a complex object, let “USE OUR EXPERIENCE" Series. ; “'I ntrol

the 9400 find and identify them to the host computer.

Ramtek

OurExperience Shows.

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211, Newport Beach, CA (714) 979-5351, Seattle, WA (206) 838-5196, Albuquerque, NM
(505) 884-3557, Dallas, TX (214) 422-2200, Maitland, FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 397-2279, Cleveland,
OH (216) 464-4053,Washington, DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA (617) 273-4590, The Netherlands 31 2968 5056.
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