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When you ask some people
about backup — they back off.

And for good reason. Ask any other supplier of peripheral
products for system backup, and you'll find that some can
supply a disk, some can supply a cartridge recorder, others a
streaming transport. But none can supply the choice which
Kennedy can offer.

Kennedy is the only company that can offer an SMD
compatible, 8” 40 MByte disk drive (Model 7300) and an 80
MByte 14” Winchester disk drive (Model 5380). To back them
up, Kennedy has a V4" cartridge recorder (Model 6450), and
Model 6809, 2" Data Streamer Tape Transport.

KENNEDY INTERNATIONAL INC.
U.K. and Scandinavia

McGraw-Hill House
Shoppenhangers Road
Maidenhead

Berkshire SL6 2QL England

Tel: (0628) 73939

Telex: (851) 847871 KEN UKS G
KENNEDY INTERNATIONAL .
Koningin Elisabethplein, 8
B-2700 Sint-Niklaas
Belgium

Tel: (031) 771962
Telex: 71870 KEN CO

Kennedy was the first to utilize the %" 3M cartridge for disk
backup; Kennedy was the pioneer in Winchester disk
technology, and was a leader in developing a low cost
streaming tape drive.

All of these products were conceived and designed to meet the
need for reliable, low cost backup — for our systems or for any
other system.

Kennedy has always backed its products. That's why we're No. 1. 4

Call or write us about your problem.

KENNEDY

An ‘Allegheny International Company
1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY

TWX 910-585-3249

We won't back off.



Most digitizers are

pretty much alike...

‘the New CalComp 9000
Series is the exceptlon.

Most are priced alike...
except the CalComp 9000.

The new CalComp 9000 Series Digi-
tizer gives you the best performance
features at the lowest price. Only the
new CalComp 9000 allows you to cus-
tomize application configurations by
switch selectable character framing,
data rate, operating modes and
interfaces.

Most have the same features...
except the CalComp 9000.

Check the specs and you will find that
accuracy, resolution, digitizing sur-
face sizes and even transducers are
just about the same on most
competitive models.

Then consider these CalComp
digitizer features: You can choose a
digitizing surface and transducer to fit
your application. Solid or backlighted
surfaces are available in sizes from 12"

x 12" to 60" x 44". All have standard
accuracy of +0.0105 inch and resolu-
tion of 1000 lines per inch. Transducer
choices include a pen stylus, and 4, 12
or 16-button cursors.

The compatible 9000 Series lets
you communicate simultaneously
with several host computers and/or
peripherals via multiple interfaces.

And, you can count on CalComp to
keep your digitizer operating at peak
efficiency. Each CalComp 9000 Series
Digitizer carries a full one-year
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warranty on parts and labor. Reliable,
nationwide direct sales and service
guarantee quick response time.

The new CalComp 9000 Series is an
exceptional digitizer. Point for point,
when it comes to price and perform-
ance, CalComp is the choice.

Call or write today for complete
specs on the 9000 Series.

CALCOMP

A Sanders Graphics Company

ENSANDERS

California Computer Products, Inc.
2411 West La Palma Avenue
Anaheim, California 92801
Telephone (714) 821-2011
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SYSTEM

“High Performance
At A Low Price”

Plug compatibility. That’'s what the ZENDEX Line
offers you. Any board or software that works on your
Intel2 Intellec2 System will also work in the ZENDEX
Model 835. That includes ISIS-IlI Single or Double
Density, In-Circuit-Emulators, and Universal PROM
Programmers.

The Model 835 System includes a cabinet with two
Shugart SA801R Drives, and a CPU cabinet that utilizes
the powerful ZX-85 SBC CPU, ZX-200A MMFM & FM
Diskette Controller, and parallel 10 Interfaces for CRT,
TTY, LPT & UPP. CP/M3 Operating Systems included.

: 1 — TM ZENDEX Corp.
Licenses to run Intel Software on ZENDEX products 2 — TM INTEL Corp.

must be obtained from Intel Corp. 3 — TM Digital Research

ZENDEX DELIVERS VALUE!

6644 Sierra Lane, Dublin, California 94566
Tel.: (415) 828-3000  TWX 910 389 4009

® | England call Giltspur Microprocessor Systems
= X 74/76 Northbrook Street
7 Newbury, Berkshire RG13 1AE
corporation Tel.: Newbury (0635) 45406 TWX 848507
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Digital Design is your

ell us your thoughts foun — your inpus

help keep the magazine

interesting and vital to

the design community. So let us know how we're doing and how we can serve

you better in the future. We want to know what you like or dislike about Digital

Design, the subjects you'd like to see us address, how you feel about the
problems you face every day as design professionals.

If you have thoughts your peers should know about, put them in a letter in
Digital Design. Have your say in your magazine! Send letters and comments to:
Editor, Digital Design, 1050 Commonwealth Ave., Boston, MA 02215.
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DILOG

With LSI11/PDP 11 Software
Compatible Disc/Tape Con-
trollers Offering Single
Board Low Power P Based
Design and Low Cost...

Plus Many Other Good Reasons!
The reasons start with DILOG'’S (Distributed Logic
Corp’s.) full time engineering and design staff. Not
outside suppliers. That means when you contact DILOG
for product selection or after sale service, you'll get ““first
hand” assistance...along with years of experience
manufacturing uP based controllers that interface with

DEC 11 CPUs.

The intelligent products you'll discuss all utilize
common proprietary architecture and DILOG automated
design technigues—products with exceptional reliability
and cost efficiency...mostly available from stock. And

DISC/TAPE DRIVE MANUFACTURER COMPATIBILITY CHART

b IT*

when you plug a DILOG con-
troller into your DEC CPU it's
ready-to-run because it's fully
operating system software
compatible.

These high performance
data storage interface products also feature ® minimum
bus/space requirements ® up to 60% less power ® 10 to
50% lower cost ® automauw self-test...and numerous
other features for easy system integration.

Consult the DILOG/disc-tape compatibility table for
your needs. Then ask for detailed data on existing, or
future products from DILOG...#1 in single board DEC 11
compatible disc/tape controllers. Distributed Logic Corp.,
12800-G Garden Grove Blvd., Garden Grove, CA 92643,
Phone: (714) 534-8950 ¢ 64-A White Street, Red Bank,
New Jersey 07701 Phone: (201) 530-0044

*Trademark Digital Equipment Corp.

MAGNETIC TAPE DISC
%" REEL-TO-REEL 2315/5440/RK05 CMD CARTRIDGE | SMD STORAGE WINCHESTER V4" TAPE FLOPPY
STD. & STREAMER CARTRIDGE CLASS MODULE MODULE 5%", 8" OR 14" CARTRIDGE | DISC DRIVE
AMPEX AMPEX AMPEX AMPEX AMPEX DEI BASF
CIPHER CAELUS CONTROL DATA CENTURY DATA BASF KENNEDY DECITEK
CONTROL DATA CENTURY DATA CONTROL DATA CENTURY DATA | PEREX MICROPOLIS
DIGI-DATA CONTROL DATA BALL COMPUTER | CONTROL DATA | QUANTEX PERTEC
KENNEDY DEC MITSUBISHI FUJITSU REMEX
MICRODATA DIABLO IMI SHUGART
PERTEC IOMEC KENNEDY
TANDBERG DATA (IDT) MICRODATA MEMOREX
WANGCO PERTEC MICROPOLIS
TDX WANGCO NIPPON PER. LTD.
WESTERN DYNEX PRIAM
DRI 7 QUANTUM

SHUGART

SEAGATE

TECSTOR

CAPACITIES 2.5 TO 300 MB
DISTRIBUTED

EHLDGIC
wols |11
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Compatible Computer Directory

by Paul Snigier, Editor

This year Digital Design is providing something extra: a 13th issue dated October 15, 1982 that will be a comprehensive
computer compatible directory. It will be our third directory of this type. The previous two — published in January and
August/September 1981 — were extremely well-received by our readers.

Like its predecessors, this third directory is designed to meet your needs as well as those of OEM integrators and system
designers. Searching for compatible memory and peripherals for manufacturers’ computers can be a hassle. Where do you
look? We understand that many system designers scan through publications, and some save back issues or tear out ads. Since
most major manufacturers of compatible computer boards and peripherals advertise in Digital Design often, at least once each
six months, this is a workable solution. However, we want to do more for you and publish compatible computer equipment
directories and listings of firms that manufacture/service compatible memory and peripherals.

Compatible computer manufacturers’ responses to our questionnaires were more than we expected: they were over-
whelming! In addition, there was strong, favorable reader response. Many called or wrote to say that the time had come for
such a directory.

Because of such favorable response, we will expand the directory. We will publish descriptions of new devices that will have
been introduced by then and will include those manufacturers who missed last August’s questionnaire. If you were left out and
want to be listed in the expanded directory, then please fill out this questionnaire. Use photocopied forms for each product.
Don't take the easy way out and write: **See spec sheet.’” (We cannot reprint spec sheets.) Include in your mail-back, press
releases, photos, manuals, literature, articles, etc. Also, let us know whom to contact for more information.

Remember, if your firm manufactures compatible computer products, this is an excellent opportunity to be listed in a
directory that will reach 60,000 direct (159,000 total) readers — leading computer system integrators throughout the industry.
This directory issue will be saved by system integrators and designers, and will be actively referred to over the next 12 months
and beyond. P

If your firm manufactures compatible memories, peripherals or equipment for DEC, Data General and other manufacturers,
then let our 60,000 direct (159,000 total) readers know. Send us all the product literature you've got. Please place one
product per page (make photocopies as desired). Give brief description and important specs. Please do not write: **See Spec
Sheet.”” (We cannot reprint spec sheets.) All product information must be in before August 13, 1982.

Category (for this product)

[] Magnetic Media Drive [ Printers and Plotters [] Power Supplies/UPS/Line

[] Add-In/Add-On Memory [ Interface Board (Controllers, Conditioners

[] Communications Converters, Special I/0, etc) [J Packaging, Hardware,

[] Array Processor [] Test Equipment/ Backplanes, Enclosures

[] Display Terminal Instrumentation [] Services

[] Other (describe) [] Software

Product Name/Model No. LW e | LI D e ik

Description/specs PO T I L ey e 1o

DG, P-E S HP
Price(s) o e
Do you [] manufacture? (] wholesale? [] service? [Jother?describe e s )

This product is compatible with? _____DEC, Intel, ___ Other

Check type(s) of maintenance available:

—Returnto factory (RTF) —_Third party service (3rd P)
__Other? describe Lol 3
Number of your field offices: _____FO.

Company contact (sales) = Ll
Company Name/Division et o0t

Street/Box # -
City__ State/Zip____________Phone( ) : SHEY
Whom should our editors contact? £ gl S, dando s

—————-—-—————————————————————‘
|
|
|
|
o
| |

Mail this form to Directory Editor, Digital Design, 1050 Commonwealth Ave., Boston, MA 02215 (617) 232-5470

R SRS P L AP N TR N [ BRI e Dty 3T G A
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Image processing systems

Modular graphic display systems
Frame buffers-lelevision monitors

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

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

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

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

TYPICAL JINTACCS NETHORK

RS BLEEH "

g @ ‘J
: /

b J

2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145
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Public And Private Demand
For Data Security Increases

The rapidly increasing role of com-
puters is making a growing volume of
data on individuals and businesses
available to an expanding number of
people. Behind the familiar CRT ter-
minals in banks, airline ticket reserva-
tion counters, hospitals and places of
employment, computers store data
bases that often contain private or sen-
sitive personal or business information.

There is a growing need for security
to provide privacy for this confidential
data. Public awareness of this problem
is creating a concern over the need for
adequate safeguards to ensure that in-
formation given in confidence will re-
main confidential. In addition to general
public concern, business management
is becoming increasingly interested in
ensuring that adequate data security
measures protect sensitive financial
information from unauthorized access.

The widespread use of terminals to
access data dictates some kind of at-
the-terminal security system. Such
systems have traditionally suffered
from being too costly or in the interest
of cost effectiveness, supplying too
little security.

One solution to the problem comes
from TEC. They combine their model
630 video terminal with a magnetic
stripe reader designed to read the IATA
(International Air Transport Associa-
tion) track of standard magnetic stripes
found on bank cards. In operation,
users simply pass a card with a magne-
tic stripe containing a security code
through the reader. The uP in the 630
then calculates parity and performs a
CRC check on the data without display-
ing the security code. After the mag-
netic stripe data is accepted by the ter-
minal, the security code can be used by
the computer system to ensure that the
operator is authorized to access the data
base. Since the IATA track contains 60
alphanumeric characters, there is
plenty of room to accommodate even
the most complex security codes.

The magnetic stripe system solves
many of the problems associated with
other security systems. The most com-
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mon problem associated with systems
that key in passwords from a terminal,
for example, is that in order to convey
sufficient information, passwords must
be too long to memorize. In practice,
terminal operators typically write the
password down on a piece of paper, and
copy it into the terminal, with possible
onlookers around. Also, all too often,
the piece of paper containing the pass-
word is lost — sometimes to be found
by unauthorized personnel who can
then access, and possibly alter, a pre-
viously secure data base.

Other traditional security systems
often fail to provide the level of security
desired by their users. Some systems
restrict sensitive information to specific
terminals that are usually in the office.

or under the supervision of authorized
personnel. However, these systems are
vulnerable to a breach of security be-
cause unauthorized employees may
gain the use of these terminals when
authorized personnel are absent during
breaks or after normal working hours.
Protecting terminals with a lock and
key has proven to be less desirable from
a security standpoint. All too fre-
quently, keys to ‘“‘secure’’ terminals are
left in unlocked desk drawers.

Unlike keys or strips of paper, ter-
minal security systems based on mag-
netic stripe readers can offer many of
the advantages of credit cards. Like a
credit card, the plastic cards containing
the magnetic stripe can be impressed
with unique numbers. If such a card is

Tec’'s Model 630 video terminal integrates a magnetic stripe reader allowing only

authorized personnel to access the data base.
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lost or stolen, its number can be flagged
on the computer data base as invalid —
immediately disabling the card’s
authorization code and protecting the
data base from being accessed with a
stolen card.

Security measures can be extended a
step futher using the card system.
Computer authorization cards can be
integrated with employee identification
cards. If employees are required to
show such cards when entering the
plant, it is unlikely that the loss of a
card would go unnoticed for more than
one working day. Such a system can
prevent long time lapses between the
loss of an authorization code and detec-
tion of the loss. If lost, unrecorded
strips of paper, or even keys to locked
terminals, could go unnoticed for long
periods of time, especially if the em-
ployee who lost them had no need to
access the computer for several days.

In use, the card-based security sys-
tem offers great flexibility. Employing
an authorization hierarchy, a company
can control levels of data availability.
At the lowest level, only that informa-
tion that is of immediate use in a partic-
ular task would be available to an
employee; at the highest level, top
management could have access to all
data. Between these two extremes.
authorization levels could be set to
allow just the necessary information
availability according to the need to
know at each level.

Besides overall hierarchical secur-
ity, the card-based system can provide
specialized security. Consider the case
of a manufacturing organization’s bill
of materials program, for example.
There may be 50 employees in the
manufacturing organization who need
to access the bill of materials program,
to obtain part and lot numbers to per-
form their job functions. However, of
those 50 employees, perhaps five are
properly authorized to alter the bill of
materials program — to order new
parts. or delete obsolete part numbers,
for example. By providing two types of
security codes on cards, read only and
read/write, the company can allow all
necessary access of the data base for
efficient work flow, yet still restrict the
ability to alter the data base to those five
employees who have been issued cards
with the read/write authorization code.

The card-based security system can
be as beneficial for individual privacy
as for the corporate environment. Con-
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sider the case of a hospital, for ex-
ample. With proper construction of the
patient data base, hospital computer
authorization codes can be developed
to ensure that only relevant data is
available to various hospital staff. The
patient’s doctor, and the nursing staff,
for example, might be able to access all
medical information on the patient. The
hospital administration and accounting
staff, on the other hand, might be able
to access only the information related to
calculating the patient’s bill: duration
of stay in the hospital, type of accom-

modations. tests. the number of staff in
the operating room. and type of insur-
ance. Although the security afforded in
this hospital situation is but a single
example, parallel privacy could be
easily obtained for other data bases
such as those in banks and at the IRS.

As the use of computer terminals for
data base access grows, there will be a
corresponding demand for satisfactory
security for personal and business data.
This will create an ever-growing mar-
ket for cost-effective versatile terminal-
based security systems.

uPs Influence Printer

Reliability, Cost and Features

The development of uPs continues to
influence the design of electronic print-
ing devices according to O. Ralph
Finley, vice president of Dataquest
(Cupertino, CA) and Director of the
Electronic Printer Industry Service.

As a result of the growing demand
for printed information and the supply
of increasingly cost-effective printers,
the printer market has grown rapidly in
the last ten years, with the number of
printers in use in the United States
growing from about 250,000 in 1971 to
about 3.5 million in 1981. Strong
future growth, to about 11.6 million, is
expected by 1986. Despite the increas-
ing proportion of small printers, often
sold at prices affordable by average
consumers, the revenues have grown
from about $600 million in 1971 to
nearly $5 billion in 1981, and are
expected to exceed $14 billion in 1986.

The most recent influence of wPs
has been the addition of features on
electronic printers. As an example, dot
matrix printers are now capable of
printing more than simple 96-character
fonts. They offer full graphics capabili-

ties, block printed letters, multiple
fonts, and features such as proportional
spacing and right-justification. These
types of features are now easier to
design into printers due to the use of
wPs and their associated software.

In an exciting new class of printers,
that of intelligent page printers such as
the Xerox 9700, uPs provide the abil-
ity to print forms along with data. This
ability is extended to the use of com-
pany logos, the ability to shade areas to
highlight information, and the ability to
actually sign computer letters with
good representations of signatures.

During the 1980s, expect continued
strong-but-slowing growth in the tradi-
tional products sold for DP and WP
users, i.e., impact line printers and
daisywheel printers. Two areas, how-
ever, should see exciting growth —
shared-application printers that will dis-
place a combination of devices includ-
ing photocopiers. facsimile machines.
offset duplicators and traditional printers:
and very low cost printers for use with
personal computers that are starting to
invade the consumer market.

Digital Announces

Performance Service for PDP-11S

A new computer system performance
service helps users optimize operation
of PDP-11 computers running under the
RSX-11M operating system. Desig-
nated CPS-11M, it includes license and
installation of performance measure-
ment software and on-site training and
support by a DEC software specialist.
Price of the service is $9370.

The software performance monitor,

SPM-11M, is an event-driven data
collection and reduction instrument
that monitors hardware and software
resources including the CPU, memory,
I/O and storage devices, file system,
and task loader. Collected data are used
to analyze resource use at total system,
collective and individual task levels.
The monitor aids location of bottle-
necks, performance analysis of appli-



THE NEWEST

IN GOMPUTER POWER
' CONDITIONING EQUIPMENT

INTRODUCING DELTEC’'S ADVANCED NEW GSC SERIES — COOL, QUIET, EFFICIENT.

Prevent AC Power
Problems. Our new AC line
conditioners will protect your
computer from the most
common AC power problems
such as noise spikes,
transients and low line
brownouts.

Solid State Quiet. These
new line conditioners are
whisper quiet . . . well below
your normal office background
noise level.

" Wide Range of Models

Available. Four sizes are
available in the GSC Series to
meet your system needs:
500VA; 1200VA; 2500VA; and
5000VA.

New Switching
Technology. They use a
new electronic tap switching
technique which eliminates
potentially damaging
transients that can occur
with other designs.

Designed For The Office.
We have styled these
conditioners to fit in your office
environment. They are not
only pleasing to the eye, but
rugged too.

Economical. Yousavein
many ways. Our design gives
you greater efficiency, is most
cost effective, and the price is
surprisingly low.

Call or write Deltec for more
information.

THE AC POWER SPECIALISTS

2727 Kurtz St., San Diego, CA 92110
Phone (714) 291-4211 TWX: (910) 335-1241
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SRR
FEBRUARY SPECIAL

5"5°N $449 00 .~

INTERFACES & CABLES
IEEE $55

APPLE INTERFACE

& CABLE $90.
RS-232 $70, TRS-80 CABLE $35.

PERSONAL

7

COMPUTERS

NEC 7710 and 7730 Spinwriter . . . . . . . $2345.00

NEC JB1201 M 12" Monitor . . ... ..... 159.00
Okidata Microline-80 . .............. 379.00
Okidata Microline-82A . ... .......... 499.00
Okidata Microline-83A ... ........... 729.00
R e s e L A R ST 1995.00
POIVIABOIINIE . . ... . .o vovviiidvinis 669.00
BEERABSI20C. ... . oo i 729.00
1 b e S e 929.00
CBM 8032 Computer . .............. 1149.00
CBM 8050 Disk Drive . . ............. 1349.00
ERIVIEEI0 . & ol i sl <6 o v o 4 269.00
BB V006 . . e o i 6 169.00
Amdek Color — 1 13"Monitor . ... ..... 329.00
Qume Sprint 9/45 (Full Panel) ... ... ... 2295.00
OO0 K . .00 e L e 349.00
ASRIIB25 Printer - .. a8 s osemons 599.00
AIGFTB0 Interface . .. iy i e ot wrdii o 139.00
Aot 810 Disk Drive:, oo i nawns 449.00
TGP BO0) T OKM w5 1 it s s vt o 749.00
52T T S AR ot e e B 349.00
EpSon MX-BOL, . . . ... i s 449.00
EOSOMINXBOIRTS. . st L C i 549.00
EPSon/MX-TOOMRY L. . oicsie s o i o 729.00
CALL OMEGA TOLL FREE!
1-800-235.3581
OMEGA SALES CO.

3533 Old Conejo Rd. #102
Newbury Park, CA 91320
1-805-499-3678
CA. TOLL FREE 1-800-322-1873

EAST COAST

1-800-556-7586
OMEGA SALES CO.
12 Meeting St.
Cumberland, RI 02864
1-401-722-1027
We Accept C.O.D.’s * Stock Shipments Same Day
or Next * No Surcharge for Credit Cards * All
Equipment Factory Fresh w/MFT Warranty * We
Carry the Complete Line of Personal Software *
Prices do not Reflect Shipping Charges
Sales Tax Where Applicale

OMEGA SALES COMPANY
-

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE
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cation programs, measurement of
workload trends for planning system
expansion, and system tuning for
improved performance.

SPM-11M software is a low-overhead,
event-driven monitor capable of high
resolution (10 usec clock) and flexible
application. The monitor permits both
overall RSX-11M system evaluation
and isolation of particular subsystems
or application programs by allowing
the user to select either continuous or
sample monitoring as well as specific
tasks and resources for data collection.
Likewise, performance reports can be
generated to show either the effects of
total system workload or the impact of
individual tasks and runs.

Dermot Bredin, computer perform-
ance services manager for DEC’s

Software Services Group, said that the
CPS-11M service is designed to meet a
real and significant business need: to
make optimum use of computer sys-
tems and staff. “*Computer systems are
corporate resources, and system per-
formance can impact many levels of
company activity,” Bredin said. *It
has a direct bearing on programmer
productivity and on the level of service
a computing facility provides to its users.

““With the monitoring capability of
SPM-11M, system managers can pin-
point existing problems with overload-
ed resources and prevent new ones
from developing,” he said. ‘““They can
improve the job mix and reduce the
waiting time for resource usage, there-
by improving response time for users.
System planners can also measure the
growth of workloads and gauge the true
capacity of the system, and that helps
financial managers to plan capital
investments for system expansion more
accurately.”

Memory Technology

To Experience Transitions

Progress in silicon device complexity
for the 1980s will continue at a fast pace
according to a 1200 pg. study by
Mackintosh ~ International. = MOS
DRAMs will be four times more ad-
vantageous than SRAMs, and the use
of CMOS technology to implement
SRAM memory devices will increase.
Bipolar technologies will continue to
be extensively used for high speed
memory devices with the newer gallium
arsenide technologies providing faster
devices with lower power dissipation.
Josephson Junction technology will
provide even faster speeds. but is con-
sidered unlikely to find wide use in
commercial applications because of the
inconvenience of the liquid helium
environment required. Gallium arsenide
memories operating at liquid nitrogen
temperature are expected to provide
comparable speed and power dissipation.
Despite the withdrawal of three
companies from the magnetic bubble
business. it is expected that the devel-
opment of the technology will continue
with magnetic bubble devices having a
factor-of-four packing density advan-
tage over semiconductor devices. For
those applications requiring non-volatile
storage and high reliability. magnetic
bubbles will provide ideal solutions.
Continued development of magnetic
recording will lead to further develop-

ment of rigid disk systems involving
integrated film heads. multiple heads
per disk surface. high efficiency coding
schemes and the widespread acceptance
of high coercivity plated medium.
Following recent trends. there will be a
continuation of the emphasis on fixed.
non-exchangeable disk systems based
on Winchester. MiniWinchester and
MicroWinchester technologies.

Dramatic developments will occur in
floppy disk technology with the intro-
duction of buried servo-on-track tech-
niques. improved media and heads.
Orders-of-magnitude increases in track
and bit-density will be achieved by the
end of the 1980s. Extensions of the
current range of products to provide
cost-effective mini and micro disk
backup storage for many consumer and
office product applications will be a
feature of this decade.

Magnetic tape will increasingly be
used to provide backup archival storage
to non-exchangeable disk systems and
this *will be primarily based on the
streaming tape concept with new, high
performance cartridge products being
introduced.

The development and introduction
by 1990 of storage systems using per-
pendicular (vertical) recording will
achieve a factor-of-ten increase in
storage density compared to normal in-



plane recording.

The main growth of memory usage
in the consumer sector will be associ-
ated with the increase in shipments and
use of low-cost personal computers. In
the business computer sector. increas-
ing computer shipments. particularly in
the lower cost systems range. and
memory usage will accelerate as
memory prices continue to fall.

Memories in the computer peripheral
sector are primarily associated with the
many types of terminals and. to a lesser
extent. with controllers for printers.
disk and tape systems. The development
of low-cost terminals and their penetra-
tion into the domestic and business
environment will expand and create

new market opportunities for electronic -

and electromechanical memories.

New facilities and services being
offered in the telecommunication
sector will provide opportunities for the
memory vendors: an increasing quantity
of high speed memories will be re-
quired to handle the burgeoning elec-
tronic mail traffic and to provide the
data base storage for public information
and transaction services.

In the office equipment sector, WPs
will continue to provide expanding
opportunities for the memory suppliers.
The consultants also predict that the
development of intelligent. electronics-
based collating copiers will also pro-
vide a large opportunity for memories.
Of significance is the dramatic increase
in memory requirement that will
accompany the provision of facilities
for the manipulation. transmission and
processing of graphics. Such facilities
will be found in electronic mail. elec-
tronic document storage and in inte-
grated information systems.

Worldwide shipments of electronic
memory bits will grow from $4 billion
in 1980 to more than $50 billion in
1990. The market for magnetic bubbles
will consistently remain at 1% of the
total solid state memory market.

Worldwide markets of electro-
mechanical memories (OEM values)
will increase from $5 billion in 1980 to
more than $60 billion in 1990. In value
terms. floppy disk memory shipments
will exceed those of rigid disk systems
with major new opportunities for floppy
disks occurring in the consumer and
office products sectors. Mackintosh
also predicts that there will be signifi-
cant shipments of optical disk systems
from 1985 onward. Want more infor-
mation? Contact: Yves G. Blanchard.
Director of Marketing. Mackintosh
Consultants. Inc.. 2444 Moorpark
Avenue. Suite 211. San Jose. CA 95128.

Reconfigure your

PDP11 Unibus

with the |
push of |
a button.

Do you need
to share
peripherals?
Do you have
multiple cpu’s
with a limited number of peripherals?
Do you need to selectively choose
which peripheral is on the bus?

If so, Datafusion Corporation’s OSR11-A Busrouter can help. It is a
passive, manually operated device to perform the physical and
electrical switching of the Unibus*for PDP11 series computer systems:
up to eight switching planes (i.e., configurations); electromechanical
switching relays (simple, high reliability, minimal electrical loading).
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Essentially, each Busrouter
switching plane can be
viewed as a single pole, mul- BUS2 —O
tiple throw switch.

The application shown here  cpy; — ¢
is a situation opposite the
first, where one peripheral
bus can be switched between
two cpu’s with the cpu not
selected being terminated.

BUS
TERMINATOR

CPU2

BUS

Many more configurations are available such as sharing multiple
peripheral devices between multiple cpu’s and then selectively
choosing to switch each one or all to one cpu or another.

Other PDP11 products available are a bus repeater, bus cable
tester, and an associative processor for high speed text search —
a hardware approach.

We also have some ideas for the application of our products which
might not have occurred to you. If you can't get the performance that
you would like from your PDP11 system, maybe we can
help. Please telephone our Marketing Manager at
(213) 887-9523 or write to Datafusion Corporation,

5115 Douglas Fir Road, Calabasas, California 91302.

*TRADEMARK OF DIGITAL EQUIPMENT CORPORATION

Circle 14 on Reader Inquiry Card
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Thi ‘ H Directory marks first: it is the lar,
of is Kndrand ceriainly the first eveFpublished by any publica
in the trade press.

FORTH provides advantages few other languages can offer; and
stated in our May 1981 article, ‘‘'FORTH : Exaggeration Or Panacea?’’
Snigier, pp. 52-57): ““FORTH provides a general, compact and pow
core of constructs for arithmetic, logic, data structures, mass sto

embly. It offers ility to your spe
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_|SERIES 630
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TERMINAL

TEC’s new Series 630-C Video Display Terminal
offers its magnetic stripe card reader keyboard to
protect your confidential computer files thru
error-free computer authorization.

m Cards encoded to IATA, ABA, and Thrift standards.

m ASCll data is read from the card and sent to the CPU,
and is stored in the terminals memory but not necessarily
displayed, to provide security.

m Offers ability to control access to computer and data files
by requiring each operator to have a card, possibly
containing a user identification number and security
level code.

® Applications include credit card sales transactions, airline
ticketing, security, identification, and audit trailing.

m Cost effective, state-of-the-art.

; m The 630C can be custom tailored to meet your -
- exact requirements.
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FORTH

From A to Z

ZFORTH for CP/M 8" Floppy

FORTH for CP/M Ver. 2.2 and MP/M
1.1. A unique dictionary lookup rou-
tine provides an average of 2.1 probes
for a fail and 1.8 probes for a successful
find of a word in one vocabulary.
Loading times are much faster than
threaded dictionaries. Good speed
improvement is realized while retain-
ing FIG standard (except Dictionary

Structure). String Editor provided.
Unit price. $350.
FORTH for MDX STD Bus

Same as above for FLPDOS 8" Floppy
Media. $350.

ZFORTH/Plotting Package Utility
This plotting package for Tektronics
graphics terminals provides simple
commands for plotting two arrays.
Commands such as AXIS. GRID.
TIEEE  CURVESPLOT: XEABEL!
YLABEL and ENDPL give the user a
very versatile package for generating
plotted hardcopy data from two arrays.
Unit price. $250.

Dynamic Data Base Utility

The Dynamic Data Base is an options
package for ZFORTH providing a Data
Description Language (DDL). yielding
an efficient report writer with output
formatting and auto headings. Keys are
maintained in AVL trees with data stor-
age space automatically recovered on
record deletion. Blank compression is
automatic. Unit price, $175.

Floating Point Package Utility

An options package providing a com-
plete fast floating point package is
available. Support for the STD-BUS
ATC-MATH coprocessor hardware or
a Software Floating Point Package with
our hardware is available. Pricing starts
at $150 for software without hardware;
software and hardware. $850.

Speech Utility

Software Utility provides a text-to-
speech routine to support the STD Bus.
ATC-Speech hardware device utilizing
the Votrax SCO1. Requires ZFORTH
language. Unit price. $575.

FORTH Software for TRS-80
FORTH for TRS-80 provides as stan-
dard a Z80 FORTH Assembler. Float-
ing Point Package and Line Editor
(String Editor Listing provided). Sup-
plied on 5%" floppy. requires TRS
Model I & 32K memory. Options in-
clude phoneme assembler for voice
synthesis and data base utility. Unit
price. $129.95.

Norm McCollough

Advanced Technology Corp.

P.O. Box 726
Clinton, TN 37716

microSPEED Language System

The microSPEED Language System (a
hardware-assisted superset of FORTH)
employs an interactive compiler and
the AMO511 Arithmetic Processor to
provide increased performance for the
Apple II, 1+ and III. Features order-
of-magnitude speed improvement and
greatly enhanced programming facili-
ties beyond those of BASIC and Pascal.,

Circle 210

including print formatting. enhanced
high-resolution graphics. and ex-
tended. high-speed mathematical func-
tions. Over 300 operators available to
the user. Extensive, optionally load-
able utilities include Diagnostics, Text
Editor and Mini-Assembler. System
software diskettes, Auxiliary Processor
Card and 160-page User’s Manual
comprise the complete package. Unit
price (complete system), $495; manual
only (deductible). $35.

Janet Carmody
Applied Analytics Inc.
8910 Brookridge Drive, Suite 300,
Upper Marlboro, MD 20870
Circle 211

8080/Z80 fig-FORTH for CP/M
The fig-FORTH model in machine
readable format. This package contains
two 8" diskettes. The first diskette
contains 8080 and enhanced Z80
source code that is readable and execu-
table on Digital Research CP/M or
Cromemco CDOS operating systems.
The 2nd diskette contains FORTH
readable screens including a full screen
editor originally published in FORTH
DIMENSIONS. The entire work is
donated to the public domain in the
manner and spirit of the original work
upon which it is based. Copies may be
made and distributed when proper
notice is included. Price, $25.

Dennis Lee Wilson
Aristotelian Logicians
2631 East Pinchot Ave.

Phoenix, AZ 85016 Circle 212

AYDOS Disk Operating System

An implementation of the FORTH
language on the Aydin 5216 color
graphics computer, Aydos is a user-
oriented programming language and
operating system. It is a stand-alone
software product designed for fully
interactive graphics program devel-
opment and testing, and is a multi-
level. multi-user system. The user can
program in the higher level Aydos
language. or. where the requirement
for improved performance requires,
can operate at a macro assembler
level. Aydos 50 is a disk based system
consisting of an Operating System,
Assembler. Compiler. Interpreters,
Editor. Virtual Utilization Memory,
Debug facilities. File Management and
Device Drivers. Aydos 10 is a PROM
resident system without disk handling,
Editor and File Management.
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COMPARE FLEXIBILITY.

Model 950

® Advanced editing with
wraparound

® Smooth scrolling
® 15 baud rates (50B to 19.2kB)
3“ Protected fields

Underlining
m ® Split screen with line lock
gm%% R Non-glare screen
® Programmable function keys
\ 15 special graphics characters
* Versatile screen attn'bum
° Sey' test :
25th status line
* Buffered au.uih‘my port
~ @ ° 14X10 character resolution
* Integral modem npﬁon
* Tiltable screen

Tailor this smart CRT terminal to your mﬂﬂ"
needs and make it your own. It has the ﬂex ility
brains to provide all the performance you need
priced to make sense whetﬁer vou need 10 or 1,000.

The TeleVideo model 950 detachable keyboaﬂlfﬁl!’l’. )
Terminal has 11 special function keys—22 functions
with the shift key—that can readily be pro to
your requirements using 256 bytes of on-hoard RAM.

You needn’t stop there. You can change keys, key
functions, even keyboard locations. And the 950’s micro-
processor based design means you can customize the
firmware for your system.

Of course the 950 has premium TeleVideo perfor-
mance—advanced editing with wraparound, split screen
with line lock, and smooth scrolling. It also features a

Circle 25 on Reader Inquiry Card

COMPARE PRICE.

CALIFORNIA Santa Ana (714) 557-6095 * Sunnyvale (408) 745-7760 ®* MASSACHUSETTS Boston (617) 668-6891
NEW YORK/NEW JERSEY Morris Plains (201) 267-8805 * TEXAS Dallas (214) 980-9978
ILLINOIS Bloomingdale (312) 351-9350 * GEORGIA Atlanta (404) 255-9338
EUROPE l,()n(l()ll 44-9905-6464
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AYGRAPH 2D and 3D

FORTH based. 2D and 3D graphics
packages used with Aydin 5216 graph-
ics computer. Unit price is $2500 and
$3500. with significant qty discounts.

J. Taylor

Aydin Controls

414 Commerce Dr.

Ft. Washington, PA 19034 Circle 213

figFORTH for Ohio Scientific

Full figFORTH for Ohio Scientific
6502 computers. Runs under OS-65D
with full FORTH disk handlers. Comes
with full screen editor. lots of utilities.
Runs in 20K to 32K. 8" or 5%" diskettes
— specify when ordering. Unit price,
$875: quantity price. up to 60% off.

Blue Sky Products

FORTH Div

729 E Willow

Signal Hill, CA 90806 Circle 214

8080 figFORTH

8" disk contains source and object as
published by Forth Interest Group.
Price. $50.

1802 Crossassembler

8" disk contains object and user manual
on disk compiled from C source files.
Price. $25.

6800 Crossassembler

8" disk contains object and user manual
on disk compiled from C source files.
Price. $25.

1802 figFORTH

8" disk; load with RCA CDOS and 32K
RAM and UART board; disk contains
source and object. Price. $50.

1802 figFORTH

8" disk; load with RCA unit-track and
32K RAM and UART board; disk con-
tains source and object. Price. $50.

1802 figFORTH

8” disk; load with RCA unit-track and
32K RAM and UART board; contains

object code and misc. programs in fig-
FORTH screen format. Price, $50.
CMOSOFT

P.O. Box 44037

Sylmar, CA 91342 Circle215

FORTH for Compucolor

This version of figFORTH for Compu-
color is available on 5.25" floppy disk.
with documentation. Unit price is $79;
each additional copy is $69.

Colorware
P.O. Box 6733, Station J
Ottawa, Ontario

Canada K2A 3H2 Circle 216

FORTH Application Software

Cursor editors: all normal and special
functions. Implementation for a wide
range of terminals. Protocol emulators:
different protocols (3270 a.o0.). Advanced
programmable controllers: user speci-
fied application languages and multi-
tasking systems. Special debuggers.

Johan Norberg

Combinator Microcomputer
Applications (COMMIC)

Birger Jarlsgatan 97, S-113 56
Stockholm, Sweden Circle217

Findcalls and Decompiler

These fig-FORTH compatible routines
will determine what words call any
other word. Now you can eliminate
words which are not used. or combine
words which are called by only one or
two other words; fig-FORTH decom-
piler included. Sample printout on
request. Available in 9+ screens:
listing and manual alone. $25; on disk
(5" Apple and 8" sssd) — $35.

R. E. Curry & Associates

P.O. Box 11428

Palo Alto, CA 94306 Circle218

PROCONII

Unit is a low cost. async in. async out,
Protocol Convertor based on RCA
1802 CPU. programmed with a Forth
Nucleus. Nicad backed CMOS RAM
retains specific set up parameters. Main
program is in EPROM. Full modem

control and error checking is provided.
Unit price is approximately $1075.
Mr. C. Holland

Datatrak Ltd.

Computer Centre, Bugbrooke Road,
Gayton

Northampton NN7 3EU

UK Circle 219

plug-FORTH

ROMable fig-FORTH on diskette for
LSI-11/PDP-11. MC68000. 8080/Z80;
68K-FORTH incl. Screen-Editor, As-
sembler. Diskettes available in CP/M
or DEC-format. Stand alone FORTH
for LSI-11. Unit price approx. $200.
Datentec Kukulies

Heinrichsallee 35

Aachen, 5100

W. Germany Circle 220

D-FORTH for the ACS-12, -14

Developed as an enhanced version of
the FORTH language. D-FORTH is a
ROM-based. high-level, interactive.
fully-mnemonic language operating
system. D-FORTH is user-configurable
and generates ROMable code more
compact than assembler. Unit price is
$100 for the 4 Kbyte kernel.

D-FORTH-09 for ACS-09

A stack-oriented programming language
ideally suited for controller and
development applications. Generates
ROMable code with user control of
interrupt. Developed in cooperation
with Nortek. Inc, D-FORTH-09 is also
marketed under the name SPICE
(Stack-oriented Procedural Interactive
Computer Environment). The initial 4-
Kbyte kernel comprises a complete
operating system. which includes
keyboard interpreter. high-level com-
piler. debug facilities. and full
dictionary extension capabilities. The
4-Kbyte extension PROM contains
enhanced word-vocabulary. including
tools to facilitate software development,
and to provide advanced data structure
capabilities. Extension also includes
the ROM driver and software module
autolink. Price for the 4-Kbyte kernel is
$100; the extension PROM sells for
$100 (qty 10).

Rob Schram

Datricon, Inc.

7911 NE 33rd Dr. Suite 200
Portland, OR 97211 Circle 250
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Freedom Software
Operating system for software package
for loan document preparation and
processing.
Jeff Strickland
ECO Methods, Inc.
1756 Manhattan Beach Blvd.
Manhattan Beach, CA 90266

Circle 221

68KFORTH

A completely integrated disk-based
system for MC68000 MPU; monitor,
operating system. compiler, inter-
preter. assembler. virtual memory.
screen editor. fast dictionary search
algorithm. double precision arithmetic.
optional software tools available,
FORTH-79 standard vocabulary. Unit
price is $795; $595 (100 unit +).

Lee Sorensen

Empirical Research Group, Inc.
P.O. Box 1176

Milton, WA 98354 Circle 222

ELFORTH

PROM based fig-FORTH for TI
TM990/101M (9900 based boards).
ELFORTH consists of six EPROMs
containing fig-FORTH. the fig editor. a
TIBUG type monitor. an assembler and
a disk interface. The fig-FORTH
MATH pack has been expanded and
largely re-coded in assembly for speed.
Additional words and documentation
have been added to allow the easy
implementation of interrupt driven
routines. ELFORTH is configured for
the development and implementation
of real time. interrupt driven. PROM
based monitor and control systems with
or without concurrent operator access
to the full FORTH system. Unit price is
$1000.

Walt Winter
Engineering Logic
1252-13th Ave

Sacramento, CA 95822  Circle 223
Utopia FORTH

Utopia FORTH is a new generation
FORTH designed for a sophisticated

minicomputer environment. imple-
mented on an INTEL 86/12 system.
Features include directory-based file
structure. full screen editor. generalized
[/O. multiple vocabularies. dynamic
memory allocation. and multitasker.
Sophisticated interpreter gives pro-
grammer more control in user interface.
Single step debugger. and documenta-
tion system with technical or user out-
put modes included. Unit price is $2200.

Functions and Floating Point
Support

Sophisticated calculation environment
through super-colon definitions called
FUNCTIONS. Global and Local vari-
ables. floating point loops with localled
name index. and multidimensional ar-
rays are all supported. FORTRAN E-
and F-like outputs. real-to-integer. and
integer-to-real conversions included.
Uses Intel 8087 numeric processor for
fast. stable calculations. Trans-
cendental math and single or double
precision. Unit price is $300.

Assembler and MetaForth

For iAPX 86/10 or 86/20 systems,
creates target compiler environment to
generate new FORTH Kernels or any
software system. Non-RPN Assembler
(very similar to Intel’s ASM-86) sup-
porting true labels with forward ref-
erences. Colon definition compiler
allows high-level routines in target
software. Unit price is $500.

Fillmore Systems, Inc.

5227 Highland Road

Minnetonka, MN 55343  Circle 224

polyFORTH™ Workshops
One-day session offering an in-depth
analysis of polyFORTH and the power
it gives you to write your own unique
applications. By the end of the day
attendees are able to write simple
FORTH applications. Held in: Los
Angeles. Boston. New York. Minne-
apolis. Philadelphia. Houston. Tampa.
Palo Alto. Chicago. San Diego. Price is
$145.

polyFORTH Seminars

Half-day in Los Angeles. Boston. New
York. Minneapolis. Philadelphia,
Houston. Tampa. Palo Alto. Chicago.
San Diego — for software managers
and engineers to demonstrate how
polyFORTH improves programmer
productivity. Admission is free.

Specialized Workshops

FORTH. Inc. will provide specialized
workshops at various intervals upon
sufficient demand from its user base.
We are also ready to build a program or
seminar specially for any group or
company who wishes to provide a
FORTH overview on any FORTH re-
lated topic. Workshops currently
available are: files, target compilation,
project management. defining words,
extensible languages. vocabulary,
documentation. scheduling. curriculum
design. product specification. Among
past users of these services are corpora-
tions that wish to evaluate FORTH for
projects or for general use.

THE THREAD

“The Thread” is formed of users of
FORTH Inc. related software and ser-
vices. THREADS exist in New Eng-
land. New York. Delaware Valley,
Washington D.C.. Florida. Chicago.
Minneapolis. Houston. Palo Alto. and
Los Angeles. with chapters forming in
Europe. Canada. and Japan. The user
group provides inter-customer com-
munications. a newsletter and a collec-
tion of user-developed software and
techniques called ‘“The Dictionary.”

Introductory Course

This intense one week hands-on course
is taught on the premises of FORTH,
Inc. in Hermosa Beach. California.
Course outlines and schedules are
available upon request. Who should
attend? New FORTH programmers and
project managers. language evaluators,
product designers. Price is $1125 for
one person. $1000 each for two or
more.

Intermediate Techniques

This course is targeted at FORTH pro-
grammers who have either completed
the preliminary course or have equiva-
lent FORTH knowledge. Subject mat-
ter includes style and special tech-
niques for many common program-
ming situations. The course is a three
day. hands-on experience with a lab.
Price is $750 for one person. $650 each
for two or more.

Educational Services

FORTH. Inc. welcomes inquiries from
any FORTH user or implementor who
needs course development and/or
product training either for themselves
or for their own customer base.
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Project Management Course
Targeted at individuals who wish to
write. manage or schedule FORTH —
or manage FORTH programmers pro-
jects. this 3 day course provides
knowledge of coding styles. develop-
ing tools. documentation methods.
personnel management and implemen-
tation. Price is $600 for one person.
$450 each for two or more.

DBMS

In this one week hands-on course the
student gains a working knowledge of
FORTH. Inc.’s approach to Data Base.
user interfacing. file organization and
management techniques. Price is
$1200 for one person; $1000 each for
two or more.

Advanced Course

FORTH. Inc.’s hands-on advanced
FORTH class provides the FORTH
programmer with a thorough knowl-
edge of polyFORTH multitasking and
target compilation. These techniques
can insure the success of a FORTH
language-based product and can pro-
vide a significant decrease in the devel-
opment cycle. The student actually
develops a real-time process control
application during the course. The 10%
discount applies to software services
subscribers. Price for one person is
$1500; two or more persons. each $1250.

Applications Programming
Working in conjunction with your
programming staff. FORTH. Inc. can
supply special Application Program-
ming. Our technical staff is exper-
ienced in process control. data acquisi-
tion. mathematical analysis. image
processing. interactive graphics. and
data base management.

Custom Processor polyFORTH

While they may not list your CPU as
one of their standard products.
FORTH. Inc. supports an array of sys-
tems and will supply on site installation
in many cases.

polyFORTH

All polyFORTH systems are supplied
with: polyFORTH Disk. PROMs
(where noted). installation instructions
(as needed). complete system source
listings and glossaries. Using FORTH
Manual (168 pp.). polyFORTH Ref-
erence Manual (320 pp.). CPU Sup-
plement to the Reference Manual,

Stepping FORTH self-teaching disk-
ette. 60-day warranty. and 60-day free
Hotline Support.

DEC PDP- & LSI-11 polyFORTH

PDP-11 and LSI-11 products are the
same. All DEC systems require 32 kB
memory and a DL-11 or DLV-11 con-
sole. pF11/RXO01. for RX01 Diskette is
$5.100; pF11/RX02. for RX02 Disk-
ette is $5.100: pF11/RLO1. for RLO1
Disk is $7.300. including file manage-
ment plus Media; pF11/RKO0S. for
RKOS5 Disk is $7.300 and includes File
Management plus Media. Options
include DO00/11 file management.
$1.500; A05-14/11 14-bit Fixed-point
Fraction Arithmetic. $250; A05-15/11
15-bit Fixed-point Fraction Arithmetic.
$250; AO06/LSI-11 Floating Point
Package for LSI-11 EIS. $500: A07/11
Normalized 16-bit Ratio of 32-bit ratio.
$125; A10/11 Integer Square Root (30-
15 bits). $75: A20-14/11 14-bit Trig
Functions (incl. A05-14/11). $300;
A30-15/11 Log. Exponential Func-
tions (15-bit fixed-point). $300: V11/
DZ DZ11 MUX Driver. $500; V11/TU
TUS8 Cassette Driver & Utility. $500;
V11/MT TUI10 Tape Driver & Utility.
$300: GO1-TEK/11 Tektronix 4010
type Compatible Graphics. $750.

Intel 8086 polyFORTH

For SBC-86/12 board; incl. four 2716
PROMs. pF8086/12-1 is for SBC-201
Disk Controller; pF8086/12-2 is for
SBC-202 Disk Controller; and pF8086/
12-4 is for SBC-204 Disk Controller.
All are $5.450. Options include D00/
8086 File Management. $1.500; A10/
8086 Integer Square Root (30-15 bits).
$75: V8086/534 iSBC 534 4-port Seri-
al MUX Driver. $500: V8086/UPP
UPP 101 PROM Programmer (incl.
special cable). $500; V8086/CEN Par-
allel Centronics Printer Driver. $150.

Intel 8080 polyFORTH

pF8080/230B is for Intel MDS Series I
Model 230. 235. and costs $5.100;
pF8080/1B is for Intel MDS-800. 201
Disk Controller. and costs $5.100
(single density); pF8080/2B is for Intel
MDS-800. 202 Disk Controller. and
costs $5.100 (double-density):
pF8080/2 comes with SBC-416 PROM
Board. $5.550. The following systems
for SBC-80/10 boards. include four
2716 PROMs: pF8080/10-1 for SBC-
201 Disk Controller. $5.450; pF8080/
10-2 for SBC-202 Disk Controller.

$5.450: and pF8080/10-4 for SBC-204
Disk Controller. $5.450. Intel 8080
options include: D00/8080 File Man-
agement. $950; AO05-14/80 14-bit
Fixed-point Fraction Arithmetic. $250;
A07/80 Normalized 16-bit Ratio of 32-
bit. $125: A10/80 Integer Square Root
(30-15 bits). $75; A20-14/80 14-bit
Trig Functions (incl. A05-14/80).
$250: V8080/UPP UPP 101 PROM
Programmer. $300; V8080/ICE ICE-
80 Driver. $500; and V8080/534 iSBC
534 4-port Serial MUX Driver. $500.

CP/M polyFORTH

The overall performance of CP/M
based systems may be somewhat
degraded in comparison with stand-
alone polyFORTH implementations
due to CP/M conventions. pF8080/
CPM for 8080 or Z-80 based CP/M
systems is $5.100 (8" single-density
floppy); pF8086/CPM for 8086 or 8088
based CP/M is $5.100 (8" single-
density floppy).

IBM Series/1 polyFORTH

pFES1 for IBM Series/1 includes File
Management; driver for 3101 Termi-
nal; driver for 4962. 4963. or 4964
disk; driver for 4978 display; driver for
4952 real-time clock: and driver for
4973 or 4974 printer. Price is $8.250.
VS1/MM 4955 Memory Management
Package is available for $2.000.

Motorola polyFORTH
pF6800/EX-B EXORCcisor II for 6800
Processor is $5.100; pF6809/EX-B
EXORcisor II for 6809 Processor is
$5.100; pF6809/30 EXORset 30 (6809
Processor) is $5.100. Options include:
D00/6800 File Management for $950;
D00/6809 File Management for $950:;
A05/14-09 14-bit Fixed-point Fraction
Arithmetic for $250; A10/09 Integer
Square Root (13-15 bits) for $75; A20-
14/09 14-bit Trig Functions (incl. AO5-
14/09) for $250; A30-14/09 Log. Ex-
ponential Functions (15-bit fixed-point).
$300; V6800/CEN Parallel Centronics
Printer Driver. $150; and GO01/30
EXORset 30 Graphics for $950.

pF68000
PolyFORTH for Motorola 68000 CPU.

RCA 1802 polyFORTH

pF1802-UT21 COSMAC CDS-007
and UT21 PROM Utility. $5.100:
pF1802-1K with 1kB of 2708 PROM.
$5.175; pF1802-2K with 2kB of 2708
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PROM. $5.225. Options include: V11-
PL/1802 Prolog PROM Programmer.
$200; A05-14/1802 14-bit Fixed-point

1802 15-bit Fixed-point Fraction
Arithmetic. $250; A10/1802 Integer
Square Root (30-15 bits). $75: A20-15/
1802 15-bit Trig Functions (incl. A05-
15/1802). $300: and GO1-TEK/1802
Tektronix Compatible Graphics. $750.

RCA Microboard Development
Systems

DS1802-2 includes CDP 185601 board
plus 16kB memory board. iCOM disk.
parallel printer controller., UART
board. power supply. chassis. case.
with  polyFORTH for $12.500;
DS1802-2U  upgrades DS1802-1
(picoFORTH) to DS1802-2. $11.950.

pFZ8000
PolyFORTH for Zilog Z-8000 CPU.

PicoFORTH Systems

PicoFORTH systems are supplied with:
picoFORTH diskette; PROMs where

noted; installation instructions as
needed: Using picoFORTH; CPU
User’s Manual: Stepping FORTH
Tutorial; and a 60-day warranty.

cF8080/230B. Intel MDS Series II
Model 230 is $195:; cF8080/1B. Intel
MDS-800. 201 Disk Controller (single-
density) is $195: cF8080/2B. Intel
MDS-800. 202 Disk Controller
(double-density) is $195; cF8080/
CPM. 8080 or Z80 based CP/M system
(8" single-density diskette) is $195;
cF6800/EX. Motorola 6800 EXOR-
cisor II is $195; cF6809/30. Motorola
EXORset 30 is $195; cF1802/UT21.
RCA COSMAC CDS-007 is $195;
cF1802/601. set of picoFORTH
PROMs for CDP18S601 Board is
$495: DS1802-1. RCA CDP18S601
Board with picoFORTH in PROM is
$995: cF11/RX01. DEC PDP- & LSI-
11 (RXO01 Diskette) is $195; cF11/
RX02. DEC PDP- & LSI-11 (RX02
Diskette) is $195.

Support Services

All systems listed are fully supported
by FORTH. Inc. A contract for poly-
FORTH Support Services is available
on a one-year basis at these rates: when
ordered with polyFORTH system.
$750: when ordered separately. $950.
PolyFORTH support services include

Fraction Arithmetic. $250; A05-15/

telephone “‘hotline’” support: docu- "

mentation updates on the polyFORTH
Reference Manual and your CPU-
specific User’s Supplement; system
updates (diskette and source listings);
and two allowances of a 10% discount
on FORTH. Inc. courses.

Starting FORTH

A 380 page tutorial by Leo Brodie on
the FORTH language that offers clear
explanations and examples for begin-

ners as well as experienced users of
FORTH.

Using FORTH

This user’s manual covers all basic
aspects of polyFORTH. with problems
at the end of each chapter. Learn about
postfix notation. the dictionary. logical
operations. data structures. the text
editor. string handling. and more. 168
pp: $25.

Programmer Cards

Includes over 300 polyFORTH com-
mands for handy reference. FORTH-79
Standard. Free.

FORTH, Inc.
2309 Pacific Coast Highway
Hermosa Beach, CA 90254 Circle 225

Development/Prototyping System

FORTH System when RS 232 terminal
connected. with 12K FORTH ROM.
32K user RAM. 30 screens for source
in RAM to FIG standard. When appli-
cation code complete. can be used as
prototype. Sealed case. built-in 9 day
battery. 8 bit I/O port. tone keyboard. 8
digit display. 20 digit bar display.
Designed for real time industrial appli-
cations in logging control. Many extra
FORTH functions (320 in total). Unit
price is $2900; $2610 (20 units).
David Esterson

Golden River Corp

7315 Reddfield Ct.

Falls Church, VA 22043 Circle 226

FORTH-6800

Fig-FORTH for SWTPC 6800 com-
puter and Percom disk. Contains all of
the high level commands published by
the 1978 FORTH standards project.
along with variable length names and

virtual memory. With manual and tu-
torial. Unit price is $24.95.

Greene Software

6169 Fawn Meadow

Victor, NY 14564 Circle 227

Modem
Automatic Data Link (ADL) processor
program processes ADL information
on military data links to include Missile
Battery Data Link (MBDL) and the
classified Army Tactical Data Link
One (ATDL-1) and Tactical Data Link-
B (TADIL-B). ADL is processed and
formatted for subsequent link and sys-
tems analysis.

Mr. R. Day

Intercon Systems Corp
P.O. Box 6024

El Paso, TX 79906

FOR/MAT
This screen editor has over 20 different
commands for cursor positioning. text
modification. tabs. relocating lines.
spreading lines. and moving lines to
other screens. Unit price is $50.

Ron Huffman
KV33 Corp

P.O. Box 27246
Tucson, AZ 85726

Z-80 Development System
Complete program development sys-
tem for Z-80 microcomputers including
interpreter/compiler with virtual mem-
ory management, Z-80 and 8080 as-
semblers, line editor, screen editor,
decompiler. utilities. and demonstra-
tion programs. 70 page user manual.
Requires 32 kB RAM. CP/M 2.2 or
MP/M 1.1 operating systems. Optional
floating point arithmetic and cross-
compiler packages also available at
extra cost. Unit price is $50.
Ray Duncan

Laboratory Microsystems
4147 Beethoven St.

Los Angeles, CA 90066

Circle 228

Circle 229

Circle 230
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Operating System/Programming
Language

This is the polyFORTH OS/language
designed by FORTH Inc. but adapted
and distributed by Lynx. It includes —
an assembler. compiler. 2 levels of
interpreter. virtual memory multitask-
ing and debugger. Lynx supports CPUs
not supported by FORTH Inc: TI 9900.
DG NOVA and CAI-LSI-4 series. Unit
price is $4750.

Lynx

3301 Ocean Park Blvd, Suite 207
Santa Monica, CA 90405 Circle 231

Custom Medical Software
Clinical (not bookkeeping. billing. or
accounting) record keeping.

William J. Schenker, M.D.

Medical Information Systems

2086 Essenay Avenue
Walnut Creek, CA 94596 Circle 232

MicroMotion FORTH-79

The only commercially available Apple
IT implementation of the new (Oct.
1980) international FORTH standard.
Tutorial manual included. MicroMotion
FORTH-79 includes a full screen
editor. 6502 macro assembler and
CORES graphics routines. Unit price is
$89.95 (gty discounts available).
MicroMotion

12077 Wilshire Blvd, Suite 506D
Los Angeles, CA 90025  Circle 233

Engineering Services

Hardware and software engineering ser-
vices for uP-based products. Complete
facilities. including a universal devel-
opment system with in-circuit emulation.
Extensive FORTH library optimized
for real-time applications: multitask-
ing. I/O. floating point math. etc.

FORTH Real-Time OS

Efficient. stand-alone multitasking and
I/O control system for time-critical.
interrupt intensive applications. Sup-
ports code and high level tasks as well
as multibuffered. interrupt-driven I/O
for character and block devices.
Drivers are table controlled and all run
time code is in assembly language. Unit
price is $1750.

FORTH Compiler

ProFORTH for the Tektronix 8002. a
powerful superset of FORTH-79 for the
professional. Compiles ROMable code
in place. even in a discontinuous mem-
ory configuration. Code. dictionary.
and RAM areas can be separated as
initially compiled. Multiple diction-
aries with selective purging enable
development of large applications on
line. Unit price is $2250.

Robert H. Hertel

Microsystems, Inc.

2500 E. Foothill Blvd., Suite 102
Pasadena, CA 91107 Circle 234

Nautilus System fig-FORTH
Cross-Compiler

Cross-compiles the fig model or exten-
sion for ROMable. headerless code.
Forward reference capability. Includes
source of cross-compiler. 107-page
document in 3-ring binder. Sold with
single CPU license. no royalties
claimed on anything cross-compiled.
Machine readable versions CP/M.
TRS-80. Z89 & Northstar. Unit price is
$200; $150 after first order.

Jerry Boutelle

Nautilus Systems

P.O. Box 1098

Santa Cruz, CA 95061 Circle 235
SPICE for DEC Falcon

For DECs KXT11 (Falcon) SBC.
SPICE combines an operating system,
high-level programming language.

assembler. file system. and multi-
tasking executive. It is designed
specifically for system integration and
controller applications and offers direct
access to the machine’s resources.
making it ideally suited to hardware
familiarization and debugging. By
supporting mixed high-level and
assembler code. critical routines can
execute at full processor speed. While
inspired by FORTH. SPICE offers the
following advantages: is inherently
ROMable; implements a consistant
syntax: is user oriented in its messages;
is modular and easily expanded; sup-
ports a full set of control structures;
uses standard assembler notations:;
includes a set of primitives for process

control; greatly simplifies control of
interrupts; includes a full mutitasking
executive; and. its file system is com-
patible with popular uPs. Implementa-
tions include PDP-11 family. Zilog
780 and Z8000. Motorola 6809 and TI
9900. Single user Class A support starts
at $750.

Nortek Inc.

2432 NW Johnson St.
Portland, OR 97210

fig-FORTH for NOVA

The fig-FORTH model implemented
for NOVA line cor puters. Supplied on
a hard sectored diskette. An assembly
listing file which can be assembled by
Macro-Assembler and an assembled
save file which can run standalone.
Supplied with the source listing. Unit
price is $50.

Systems Guide To fig-FORTH

This book explains how’s and why’s of
the fig-FORTH system. based on
source codes of the fig-FORTH Model.
14 chapters on: language definition of
FORTH; fig-FORTH: an operating
system: text interpreter; address inter-
preter: compiler; error handling; ter-
minal input and output; numeric con-
versions: dictionary; virtual memory;
defining words and the code field;
control structures and immediate
words; editor; and assembler. Unit

Circle 249

price is $25 plus postage; qty discounts
available.

Dr. C. H. Ting

Offete Enterprises, Inc
1306 S “B” St.,

San Mateo, CA 94402

Circle 236

FORTH Language and Utilities for
the PDP-11

FORTH for the LSI-11 and other PDP-
11 systems using the RT-11 operating
system. Features include: a video
screen editor. PDP-11 assembler. 8080
cross assembler. RT-11 system calls.
interface to external program modules.
floating point math. string operations.
and extended program centrol struc-
tures. debugging tools. and other util-

JANUARY 1982 Digital Design 23




FORTH DIRECTORY

ities. Unit price is $495.
Peter Bates

Pacific Digital Associates
3308 E. Laurel Ln.
Phoenix, AZ 85028 Circle 237
FORTH Dialect for OASIS or
CP/M OS

FIFTH is a FORTH style programming
system with several major extensions
including overlays and an extension of
the FORTH compiler concept to give the
user additional control of the system.
FIFTH programs are ROMable. This
feature. along with several cross-com-

pilers (8080. Z80. 8048). makes
FIFTH an ideal uP development
system.

Pacific Polytechnical Corp
P.O. Box 2780

Santa Cruz, CA 95063 Circle 238

fig-FORTH for Atari 800/400

pns-FORTH Version 1.3 (Minimum
System) features: full screen (40 x 24)
direct cursor control editor: standard fig
tool words; relocatable disk buffers:
keyboard filter (to reduce operator
error); UN: compiler. System required
is 16Kbytes RAM & at least 1 disk
drive. Documentation supplied con-
sists of: glossary of fig and extension
words; source screens; equates; English
description of commands. Unit price is
$50: gty discounts available.

pns-FORTH 1.3 With I/0
Extensions

Features: pns-FORTH Minimum Sys-
tem plus: extension to provide hooks to
Atari central I/O system for all resident
device handlers; a complete player-
missile (object oriented) graphic
system is provided. in addition to bit-
map graphics. Other modules include
light pen interfacing and animated
character displays. Extra documenta-
tion includes source & glossary. Unit
price is $70: qty discounts available.

pns-FORTH 1.4

Cross-compilable source screens for
any 6502 uP system. Produces header-
less. ROMable code for any address
space. Unit price is $150.

Robert Gonsalves
Pink Noise Studios
1411 Center St.

Oakland, CA 94607 Circle 239

Custom Machine Control SW
Z-80 or 650X FORTH software for
control of high-speed industrial ma-
chines and equipment. Light machin-
ery control software includes the con-
trol of: four and five phase stepper
motors. solenoids. industrial actuators.
opto-electronic sensors. keyboards.
displays etc.

William Reed

Polyarts Associated, Inc.
P.O. Box 23122

Seattle, WA 98111

Standard fig-FORTH for the
Alpha Micro

This fig-FORTH (FORTH Interest
Group) product is aligned with the 1978
standard of the FORTH International
Standards Team and allows complete
access to Alpha Microsystems’ multi-
tasking operating systems. AMOS.
wA/FORTH implements full-length
names up to 31 characters. extensively
checks code at compile-time with error
reporting. contains  string-handling
routines and a string-search editor. and
permits sealed vocabularies to control
user access. Included is a FORTH
assembler. permitting structured. inter-
active development of device handlers.
speed-critical routines. and linkage to
operating systems or to packages written
in other languages. The distribution
disk is in single density format. and
includes all source code. The diskette
includes an editor. a FORTH assembler.
and string package in FORTH source
code. Unit price is $130.

Going FORTH

This computer aided instruction course
by Creative Solutions. Inc. is intended
to interactively guide the beginning
FORTH user through initial terminal
sessions. Over 100 frames of step-by-
step instructions and clear examples are
provided on the primary concepts of
FORTH. Structured programming
techniques are incorporated throughout
the program development stages and a
typical FORTH Text Editor is intro-
duced. On diskette: license agreement
required. Unit price is $45. $20 when
purchased with wA/FORTH.

Howard J. Dernehl

Professional Management Services
724 Arastradero Rd. #109
Palo Alto, CA 94306

Circle 240

Circle 241

QS FORTH

Fig-FORTH implemented on the Atari
800 Personal Computer; a disk based
system. Five modules are included: the
FORTH kernel, an EXTENSION that
includes some additional useful words.
an on-screen EDITOR. and an I/O
module that makes I/O easy to set up.
Unit price is $79.95.

FORTH for the Sorcerer

Fig-FORTH implemented on the Exidy
Sorcerer. Cassette storage plus simu-
lated disk memory in RAM. Custom
features added to fig-FORTH include
an on-screen EDITOR. a serial RS-232
driver. cassette interface words. and
option for 8-bit I/O to allow video
graphics with the Sorcerer. Unit price is
$59.95.

Sandra Pierce

Quality Software

6660 Reseda Blvd., Suite 105
Reseda, CA 91335 Circle 242

6502 FORTH 2.0

A floating point math vocabulary with
transcendental functions. a string han-
dling vocabulary similar to BASIC.
and a 6502 assembler with Macro de-
fining capability are among the more
notable features of 6502 FORTH 2.0.
The language is available in versions
which run on the KIM-1. AIM 65. and
SYM-1 microcomputers (custom and
EPROM version can be configured).
Package includes a complete source
listing. a user manual and the object
code on cassette. $90.

Brenda Rehnke

Eric C. Rehnke, Technical Services
1067 Jadestone Lane

Corona, CA 91720 Circle 243

AM-FORTH
AM-FORTH is an implementation of
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the FORTH programming language
and system on the Alpha Micro com-
puter. Operating under the Alpha
Micro Operating System (AMOS). it
provides all the usual features of
FORTH: interpreter. compiler. as-
sembler. and disk file structure. Utility
functions are also provided for a video
and line editor. string operations. data
structures. and floating point math.
AM-FORTH is closely integrated in the
AMOS environment: the program is re-
entrant. allowing one copy to be loaded
into AMOS system memory and shared
by all users on the multi-user Alpha
Micro system; AM-FORTH memory
expands and contracts as needed to
accommodate the FORTH dictionary;
I/O is provided to AMOS random and
sequential files; access to AMOS
TIME. DATE. and special CRT func-
tions is included. Complete imple-
mentation documentation is provided
in the “Installation and User’s
Manual™’. AM-FORTH is delivered on
an AMS or STD format disk including
source code. Unit price is $150.
Sierra Computer Co.

617 Mark NE

Albuquerque, NM 87123 Circle 244

tFORTH+ and firmFORTH

tFORTH + is an extension of standard
fig-FORTH for 6800 and 6809 wuP
systems. Supplied on FLEX operating
system diskettes (other arrangements
possible). firmFORTH is a target com-
piler for making ROMable code of
minimal size: requires tFORTH+.
Screen editor and assembler and large
collection of useful FORTH utilities
supplied. Unit price. tFORTH+ —
$250: firmFORTH — $350. Qty dis-
counts available.

Raymond Talbot
Talbot Microsystems
5030 Kensington Way

Riverside, CA 92507 Circle 245

Custom Product Development/
Manufacturing/Support

Development of FORTH Applications
& hardware for real-time control. In-
house support for LSI-11 & Apple.
Expertise in single chip processors such
as MCS-48 & 3870. Also experienced
in 8080. 8085. & 6100 hardware &

software. Examples of previous prod-
ucts: Telephone call restrictors. spe-
cialized keyboard data entry/retrieval
systems. thermal printers. RS232 data
routing systems. printing press moni-
tors. 1000 channel multiplexors. &
traffic controllers. Also complete docu-
mentation & manufacturing facilities.

Robert F. Downs

Technology Management Inc/
Development Associates

1520 S. Lyon

Santa Ana, CA 92705 Circle 246

OSI-FORTH 2.0/fig-FORTH 1.1
This is a full implementation of the
FORTH Interest Group Version 1.1 of
FORTH. It runs under OS-65D3.2 (or
3.0. 3.1). on any disk-based Ohio
Scientific system. and has access to all
DOS commands and resources. In-
cludes resident text editor. assembler.
and utility screens for transferring the
system to a new disk. initializing
library and system disk block storage
tracks. copying screens from disk to
disk. and reconfiguring the system
memory usage. Price is $79.95.
Daniel B. Caton

Technical Products Co.

P.O. Box 12983

Gainesville, FL 32604 Circle 247

Language and Software
Development System

An interactive software development
system which incorporates a command
processor. compiler. editor and as-
sembler. all memory resident. Pro-
gramming creates new commands
which become available as sub-rou-
tines for subsequent commands. Pro-
duct is based on figFORTH and further
includes interleaved disk format that
minimizes the time required for disk
access. providing very fast disk I/O.
Unit price is $95 (if other than 8" disk.
add $15).

FORTH Development System

Same as above. but further includes:
visual (screen) editor. machine coded
array handling. very fast disk I/O. con-
figurable to memory size. creates turn
key applications. and CP/M file con-
version & system calls. Unit price is
$235 (if other than 8" std. disk. add
$15).

ROMable FORTH
A complete interactive FORTH soft-

ware development system; products go
into 8K or more of ROM. with 1K
scratchpad RAM. It incorporates a
command processor. compiler. editor
and assembler. all memory resident.
Programming creates new commands
which become available as sub-
routines for subsequent commands.
Product is based upon figFORTH and
further includes: visual (screen) editor.
machine coded array handling. very
fast disk I/O. configurable to memory
size. creates turn-key applications. and
CP/M file conversion & system calls.
Unit price is $350 (if other than 8" disk.
add $15.)

CP/M Utility Package

Converts CP/M files into FORTH
screens and vice versa. either text
format or binary image format. Loads
(interprets) FORTH source from CP/M
file enabling CP/M editor to create
FORTH programs. Allows two way
interchange between RAM and CP/M
file; FORTH CP/M system calls. and
creation of file control blocks. Code is
well-documented. enabling user modi-
fication. Unit price is $50.

FORTH User Manual & Tutorial

The FORTH user manual and tutorial is
designed to be used at the terminal
while FORTH is running. It leads the
user through commands and computer
responses. Price credits towards disk
purchase. Unit price is $20 (free with
Timin FORTH purchase).

Diskette of FORTH Application
Modules

Variety package of FORTH software;
contains development tools. math rou-
tines. I/O routines. recursive examples.
etc. Something for every FORTH user.
Unit price is $75.

Floating Point FORTH Vocabulary

Works with decimal numbers. Retains
the 16-bit & 32-bit integer capability of
figFORTH while adding a floating
point mode. These are single precision
floating point numbers with seven
significant digits. All basic arithmetic
functions. integer conversion and
comparison are supported. Run time
error messages warn of exceptional
conditions. Unit price is $100.

John H. Holmes

Timin Engineering Co

9575 Genesee Ave., Suite E2

San Diego, CA 92121 Circle 248

B
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SYSTEMS
Designers’ Guide To
Noise Suppression

ignore noise suppression and grounding
rules at your peril

Failure to follow proper noise suppression and grounding rules is leading to increasing
problems for computer system designers. It is a growing problem due to systems that are
more EMI-susceptible, unsophisticated users, increased number of computer systems.

by J. F. Kalbach

Inadequate noise suppression can damage your firm — per-
haps even put it out of business. One large firm that used a
second-sourced uC chip that required extra care in noise
suppression found its reputation tarnished after it had to wait
for the installed subsystems to fail. The alternative was
unthinkable: a massive recall. Other firms have run into
worse problems.

Man-made noise currents and voltages arise from static as
well as operation of power lines. electrical loads. telephones.
radio. TV and radar. Since electrical resistance between two
ground points is never zero, a broad frequency spectrum of
electrical noise exists between any two earthed conductors.
Although voltage can be reduced by connecting a conductor
between them, the noise current which flows can induce a
related voltage and/or current in nearby ungrounded circuits.
If the interconnecting conductor is the grounded conductor of
a signal pair or the outer conductor of a coaxial conductor,
the noise will be mixed with the signal and possibly corrupt
the transmitted intelligence.

This article will discuss measures that you should take to
prevent your next system from falling victim to inadequate
grounding and noise suppression.

installation of electronic equipment

In the interest of achieving high-signal processing rates.
compact hardware and low energy requirements, electronic
circuits and circuit elements are continuing a trend to very
low energy signals at very high bit rates. typically greater
than 10 Mbps. Frequency content of the output of signal
drivers and ability of receivers to respond may be in the 30 to
100 MHz range or greater — in a frequency spectrum where
wavelengths are shorter than many interconnecting cables.
The behavior of conductors at such frequencies must be
predicted on the basis of radio technology rather than power
or voice frequency telephone circuits.

Manufacturers of computer and digital controller products
will usually specify grounding techniques and arrangements
to be used in their installations. Most of these are based upon
legitimate engineering and physics principles. However,
more often than not, these are followed by rote rather than
through any basic understanding of the phenomena being
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controlled. The problems and solutions can be complex.

Even if the manufacturer’s grounding rules are followed.
electrical noise can still be a problem which only a grounding
specialist can identify and resolve. All the answers cannot be
foreseen. However, a few basic explanations should help
those involved with the installation and use of computer-type
circuits and their grounding systems.

The overall noise problem is as follows:
® Overly sensitive electronic circuits may be in a highly
disturbed environment.
® Disturbances may be externally or self induced.
® Interfering signals and circuit susceptibility may cover an
extremely broad frequency spectrum (d-c to gigahertz).
® Symptoms may be intermittent. Interaction between
randomly occurring noise impulses and the specific moments
when signal circuits are enabled and are at their most sus-
ceptible phase has a low statistical probability of occurrence.
Noise pulses capable of creating malfunctions will not
always do so.
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