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‘Youcan wait for industry standards
o mandate improved performance.
Or you can have it now on Maxell.

The Gold Standard.

The refinements of The Gold Standard, from clear and accurate. And lubricants reduce fric-
oxide particles to lubricant to jacket, are uniquely tion between head and disk for a longer media
Maxell. And therefore, so are the benefits, rrasrxs and head life. To house it, wTe then
Our unique, uniform crystals assure dense  MAXEll - constructed a new jacket heat-
oxide packing. So you begin with an origi- resistant to 140° F to withstand drive
nal signal of extraordinary fidelity. A signal - ID2-5 heat without warp or wear. And

v:r/e sgfeguord in ways that leave industry ,, M legggﬁg irdeufsl%?ﬁ\ye?rigﬁ KﬁeOeT
standards in our wake. ot 4

An advanced binder bonds oxides performance and durability.
to the base mof$riol greven’nng time All industry standards exist to
and money-wasting dropouts. assure reliable performance.
Calendering then smooths the sur- The Gold Standard expresses
face for a read/write signal that stays a higher aim: perfection.

maxell

IT'SWORTH IT

Computer Products Division, Maxell Corporation of America. 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020
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Your own telephone can become a 24-hour-a-day lifeguard!

The SENSAPHONE Transforms Your
Telephone Into a Full-Time Monitor,
Whether You're Home Or Not.

TALKS TO YOU —
IN CLEAR ENCGLISH

Your Sensaphone uses a standard
built-in modular telephone connector.
Instead of plugging your phone into
the wall. plug it into the Sensaphone,
then in turn plug the Sensaphone into
the wall. Total time: 10 seconds.

Once installed, the Sensaphone
does its job and reports its findings in
clear English. For example —

e [f you aren't home and a problem
occurs, it calls anyone you've
designated and reports that pro-
blem, in English, then arranges
to quit calling once the message
is acknowledged.

¢ If you want to know what time it
is. your Sensaphone tells you —
in English.

e [f you want to know the current
temperature in the room, your
Sensaphone tells you — in English.

¢ If the backup batteries (which
hold the "memory” if you have
a power failure) are low, your
Sensaphone tells you so — in
English.

e [f you call in from the outside to
learn how things are, your Sensa-
phone reports on all conditions —
in English.

YOU MAY NOT BELIEVEIT AS YOU
READ THIS, BUT YOU'LL BELIEVE
WHEN YOU PLUG IT IN. YOUR
MONEY BACK IF WERE EXAG-
GERATING.

Read This Section
Carefully: .
Your SENSAPHONE Will
Do All This —
1. You can call in from any phone
in the world. SENSAPHONE will
report every monitored condition
to you.
2. You can listen to room sounds
in your home or office through
the powerful built-in microphone,
from any phone in the world.
3. It reports specific unusual sounds.
such as a smoke alarm’s ringing
or buzzing, or a burglar alarm.

4. It monitors and reports on any
three other conditions of your
choice (basement water level;
door or window opening; water
heater; appliance on).

MADE IN .S.A. by Gulf & Western

]

<]

Senses and reports
prcblems in the home.

5. (Get this!) If one of the pre-
programmed problems occurs,
it automatically calls you or
anyone you designate. then states
in English what the problem is.
If the first person called doesn’t
answer. SENSAPHONE calis up
to four numbers in rotation until
someone answers and acknow-
ledges receiving the call.

6. It monitors your household or
office electricity. so if your
refrigerator or lights go out.
it reports the problem.

7. If room temperature rises above
the number you preset, or falls
below it, Sensaphone tells you so.

8. An automatic dialer calls any of
eight numbers with one-button
dialing.

9. It tells you the correct time, in
English, including whether the
time is a.m. or p.Im.

10. It tells you the exact room tem-
perature, on request.

Circle No. 17 on Free Information Card

“Calls for help so food
won't speil.

Monitor your home from:
any phone in the world.

The Sensaphone $249.95
two for $229.95 each
A FANTASTIC GIFT IDEA!

add $3.5C per total order for shipping

WE ABSOLUTELY GUARANTEE!

Plug your home or office phone (or both) into
the Sensaphone. Use it for up to 30 days. If for
any reason you d=cide you don't want to keep
iz. return it for a 180% refund.

For fast delivery on credit card orders.
call toll-free 24 hours a day,
7 days a week:

1-800-443-0100

Ask for Extension 111

Or send check or money order.
Please add $3.50 per total order
for shipping.

The Sensaphone is another electronic
marvel from

NEW HORIZONS

Dept. CE10, 5-31 Fiftieth Avenue
Long Island City, NY 11101
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It writes, rates, creates,
even telecommunicates.

Costs less,does more-
'rhe Commodore 64.

What can you do with it? Create with

When
_ /)rnmodore
____ introduced

the 64,
the industry
_ suddenly
= dw e realized that
there would be a
computer in every home,
school and business years before anyone
ever dreamed.
That’s because Commaodore 64 halved
the price of high technology: while
you can compare '
the 64’s capabilities
with those of any
sophisticated business Rt hibitk A
PC, you can com- _- PPYRAA AR ";.\
pare its price with -
that of an average televis:on.

:I'u-;jll
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COMMODORE 64X
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its high resolution

<) Sprite Graphics.

' Add a printer and

type with it. Add

=== a disk drive touse

spread sheets and other financial

programs. Learn and N

play music through N

\N

your home sound sys- >

tem on the 64’s O

professional quality music synthesizer.
Add a modem, and hoak up with

the vast computer networks through

your telephone. In short, the

Commodore 64

is the ultimate

personal computer,

at a price

you can afford.




EDITORIAL

= S

AT&T and the
Seven Dwarfs

LESS you, Tom Carter. Fifteen

B years ago you won the right for
any of us to connect non-Western
Electric devices to AT&T telephone
lines, though doing so meant we had to
pay the local telephone company a
monthly fee for a special interface when
connecting “‘foreign” devices. It took
another ten years for our speedy FCC to
come up with interface design standards
and certification procedures for inde-
pendently manufactured equipment. As
a result, we can now simply plug in a
certified modem, phone-answering ma-
chine, or whatever, to our telephone line
without paying Ma Bell additional
money for a Data Access Arrangement.
In the interim, AT&T was broken up
by the Justice Department, dividing its

—_—

22 Bell System operating companies
into seven independent regional compa-
nies that will provide local telephone
services. Now that this cozy alliance has
been destroyed, clear sailing is ahead,
right? Wrong!

AT&T, though divested of its local
telephone companies, retains its long-
distance lines, Bell Labs’ R&D facili-
ties, and Western Electric’s factories,
adding a competitive marketing arm,
American Bell, Inc. (a name that will be
changed), and a cellular radio service
operation, Advanced Mobile Phone
Service. It still has a lock on satellite
dial-up circuits for interstate use, and
wants to charge a fee to independent
modem makers for information on tim-
ing specifications that it changes at will.
It still owns the Unix operating system,
too, which is expected to gross $5-bil-
lion+ in the micro area alone in a few
years. And it will soon enter the small
computer market with a bevy of ma-
chines that employ Unix.

The seven dwarfs can be tough, too,
though no longer part of the AT&T
monolith. For example, it seems that at
least one of the seven telephone
companies—Southwestern Bell (serving
Arkansas, Kansas, Missouri, Oklaho-
ma, and some of Texas)—has cast its
eyes on the burgeoning use of telephone
lines for data communications as a good
source of additional revenue. It has
swept any modem connected to its net-
work into the business category at an in-
formation terminal rate that’s about
500% higher than the standard phone
rate. This has taken place in Oklahoma,
where the Oklahoma Modem Users

Group (OMUG) is slugging it out with
its newly organized telephone company.
Clearly, this tariff is regressive. It
promises to stifle growth of small com-
puter hardware and software since the
ability to send and receive data by
phone lines is a leading attraction of mi-
crocomputers. Moreover, a decrease in
use of normal voice telephone lines
would reduce the company’s income.

This unconscionable penalty was ini-
tiated in a different age . . . many years
before the birth of the microcomputer,
at a time when AT&T and the phone
companies were a monopolistic entity.
Data communication through normal
phones was not widespread and, cer-
tainly, not employed in homes. Is there
any doubt that the tariff should be re-
scinded and that home users should not
pay a business service rate? Don’t you
think the six other dwarfs are watching
this brouhaha to see if they, too, can en-
joy windfall profits?

For a running update on what’s hap-
pening in the Oklahoma modem battle-
field, you can get a recorded message
about it from the local user’s group at
405-360-7462. To discuss this problem,
SYSOP Robert Brave said he'd be
pleased to hear from any of our 600,000
readers who reach him at 405-364-9564.
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Free Timex Computer, Software
and Free Timex Watch

Just in time for back to school...

Timex technology and the buying power of Communications
Electronics will put you in the challenging, fascinating arena of home
electronics for much less than you thought possible. As you grow in
your computer expertise and needs, you can be secure knowing your
TIMEX SINCLAIR 1000 Computer is expandable with a complete
line of accessories. Youwon't outgrow your T/S 1000 Computer — it
grows with you!

In addition to the accessories, Timex offers a full range of software for
the T/S 1000 Computer. Cassette programs designed especially for your
computer open the magical microprocessor doors to home management,
business applications, educational aids and computer games. If your
computer is used in business, it may be fully tax deductable.

Of course, as you become more skillful in using the T/S 1000 Computer,
you'll find that you can create your own programs — tailored, as you wish,
to your own specific requirements. The extensively detailed instruction
manual that comes with the T/S 1000 Computer gives complete informa-
tion on how to do your own programming.

Behind you and your TIMEX SINCLAIR 1000 Computer is proven
Timex technology and reliability. It doesn’t end with the unique design of
this sensational computer. Timex wants you to enjoy and grow with it.
When something isn’t clear or if you're having trouble operating your
computer, just dial 800-24-TIMEX — you'll be in touch with the Timex
Technical Support Group. They're ready to answer all your questions.

Join the home computer technology

generation at an amazingly low cost.
Receive your TIMEX T/S 1000 personal home computer and your

TIMEX quartz watch absolutely free when you purchase the following:

O The Timex T/S 1016 16K Ram Pack

{0 The Timex T/S 2040 Printer

{0 And your choice of six of the following software cassettes:

1. College Cost Analyzer 10. Coupon Manager

2. Home Improvement Planner 11. IRA Planner

3. Organizer 12. Stock Option Analyzer
4. Money Analyzer 1 13. Geometry 1

5. Algebra 1 14. Statistics

6. Mixed Game Bag i 15. Power Pack 1

7. Fortress of Zorlac 16. Grimm’s Fairy Trails
8. Gambler 17. Presidents

9. Supermaze 18. Cube Game

When you order, you will receive this complete package: T/S 1000
Computer, Ram Pack, Printer, choice of six Timex software cassettes, and
as an extra bonus, a coupon for a free Timex quartz watch. But wait, there'’s
more. If you order before October 31, 1983 from CE, Timex will also give
you a coupon that’s good for an additional six free software cassettes from
achoice of over seventy titles (Frogger™ excluded). The additional value of
this bonus software is worth up to $116.70. Therefore, if you act now, you
can get this complete package worth up to $461.20 for only $199.00 plus
$10.00 for U.P.S. shipping and handling in the continental U.S.A.

Order at no risk.

All Timex products carry CE's 31 day money back guarantee. If for any

reason you are not completely satisfied with this special offer, return
everything within 31 days and we will give you a full refund (less shipping
and handling charges). All Timex computer products come with a ninety
day warranty. Should anything go wrong with your Timex products,
simply mail it to Timex and they will promptly repair or replace it. Dealer
and educational inquiries welcome.
Mail orders to: Communications Electronics;” Box 1002-Dept. CE-10,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master Card, you
may call and place a credit card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by calling 800-265-4828.
Telex anytime 810-223-2422. lf you are outside the U.S.A. or in Michigan
dial 313-973-8888. Michigan residents add tax. The demand will be great
for this fantastic limited time offer, so be sure to order today.

Order Toll-Free 800-521-4414

T/$1000is a registered trademark of Timex Corp.  Copyright® 1983 Communications Electronics™

sinclair 1000
Free!

Timex Sinclair 1000
Computer
a $49.95 value ,

Free!

6 Timex Software Cassettes
up to a $116.70 value

Free!

Timex Watch Far
Choose your watch JEENY
from 5 styles L -

up to a
$49.95 value

Timex T/S 1016
16K Ram Pack

Timex T/S 2040 Printer Software Cassettes

™ d,
M COMMUNICATIONS
ELECTRONICS™
Computer Products Division

818 Phoenix O Box 1002 O Ann Arbor. Michigan 48106 U.S.A. Vi
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888 _

' ' Computer, Watch
- o Soirre Covets.

° °
A~ YE S, Please send my free Timex computer, soft- ,
o ware and watch with the purchase of a Ram Pack, o
o Printer and choice of six cassettes for only $199.00 o
o (plus $10.00 for shipping/handling in the continental U.S.A. For Canada, °
Puerto Rico, Hawail, Alaska, or APO/FPO delivery, shipping is $25.00).
° o i °
Mail To: Communications Electronics
e Box 1002-Dept. CE-10 e
L4 Ann Arbor, Michigan 48106 U.S.A. L4
° °
° List selection of cassettes by number: 1 2 3 4 5 6 .
® CreditCard# o _ ____Exp. e
* N °
° ame — °
o Address o PY
> City - State. ________Zip o~
° °
e Telephone S °
® Note: For additional product information call 800-24-TIMEX. ®
® Toordercall 800-521-4414 or 313-973-8888 CE-10 ®
®© 0000000006 00060000606006060600060 o
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Heres

why were ——LLED

Number
One.

When it comes to logic
probes, more people buy
Global Specialties. Because
no one can match us for value.
Our four logically-priced |
probes—including our |
remarkable new 150 MHz |
ECL—deliver more speed, |
accuracy, flexibility and l

reliability than others costing
considerably more! So why

compromise? Discover
for yourself why we're
the number-one
logical choice!

~

Standard LP-1, $50.00% with memory
—captures pulses to 50 nsec,

10 MHz, guaranteed.

Economy LP-2, $32.00% to 50 nsec,
1.5 MHz.

High-speed LP-3, $77.00% with
memory, guaranteed to 10 nsec

(6 nsec, typical), 50 MHz!

New ECL LP-4,$150.00* the new
industry standard—with memory,
guaranteed to 4 nsec (2 nsec, typical),
150 MHz!

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr New Haven. CT 06509 (203) 624-3103. TWX 710-465-1227 |
OTHER OFFICES: San Francisce (415) 648-0611. TWX 910-372-7992
Europe: Phone Saitron-Walden 0799-21682 TLX 817477
Canada. Len Finkler L1id. Qownsview. Ontasio

Call toll-free for details

1-800-243-6077

During business hours
“Suggested U.S resale Prices. specifications subiect to change without notice
© Copyrght 1981 Grobai Speciates Corporation
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SOLID-STATE DISKS

Having read the article “Solid-State
Disks,” in your June issue, I thought
you might be interested in knowing
about another alternative produced by
our company. This is the Solidrive 525.
It utilizes bubble memory and is thus
non-volatile without battery backup.
There are two versions: one with remov-
able media and a hostile-environment
cartridge for remote data load program
load and data collection; the other unit
has nonremovable media and is intend-
ed for truly portable use. Interfacing
was designed around the concept of di-
rect replacement of floppy disks; and in-
ternal DIP switches allow selection of
SDSS, SDDS, DDSS, DDDS, all at 54
or 8 inch. While prices represent a pre-
mium, we have experienced consider-
able interest due to total lack of media
wear; and complete non-volatility.—Les
Horn, Targa Electronics Systems Inc.,
Ottawa, Can. K1G 3HY9.

TRULY PORTABLE COMPUTERS

We were interested in Les Solomon’s
column in your August issue (“A ‘Truly
Portable’ Sinclair/Timex’") in which he
recommended the use of our SX-70 bat-
tery packs. A better, although not “free,”
means of achieving his aim does exist. We
sell a more powerful battery in the same
flat format, called a P100 Polapulse™
Powerpack. It is widely available.

In addition, we have a “P100 design-
ers kit,” which includes five P100 bat-
teries and a plastic battery holder that
allows easy connection and battery
change. This is available from us at
$16.75, plus applicable sales tax, post-
paid (Part #604155, Polaroid Battery
Div., 784 Memorial Dr., Cambridge,
MA 02139). I have glued this holder to
the bottom of my Sinclair ZX-81 with
four larger rubber feet added in the cor-
ners to accommodate the pack. I also
added an on/off switch directly wired to
the holder and diode into the computer.
It works beautifully.

Incidentally, the contacts on the bat-
tery are aluminum and any attempt to
solder wires will be harmful to the end
cell. —Frederic S. Cohen, Polaroid
Corp., Commercial Battery Div., Cam-
bridge, MA.

ADD-ONS FOR TIMEX/SINCLAIR
After reading your magazine for
about eight months, I can say I have en-
joyed every issue and want to congratu-
late you on your excellent work. I espe-
cially liked the construction articles for
the Timex/Sinclair personal computer
(“Talk Can Be Cheap” in February and
“Upgrading Timex/Sinclair Video” in

May).—Justin Dunker, Bronx, NY.
The T/S 1000 keyboard is so small
it’s practically unusable. Is there some
way I can couple some other inexpen-
sive keyboard to the T/S 1000 the way
Les Solomon described adding a video
monitor in his column in the March
issue?— William Knight, Burbank, CA.

There are a host of full-size keyboards
available that can be added to the
Timex/Sinclair. For example, Sun-
tronics, 12621 Crenshaw Blvd., Haw-
thorne, CA 90250 has one with true typ-
ing capabilities for 369.95 that can be
installed in about five minutes.

MIMS IS THE WORD

The information Forrest Mims gave
about thermoelectric modules in the
July “Electronics Scientist” was very
interesting. Perhaps the makers of my
“CupCake” coffee warmer will go high- |
tech with thermoelectric modules so
that I could flip the unit over to keep
lemonade cool in the summer. Thanks
for a good read.—James H. Tolsod, Chi-
cago, IL.

UNIX, THE EASY WAY

In my article on Unix (p. 43, Septem-
ber 1983), there are two typographical
errors that should be pointed out. On
page 46, at the bottom of the first col-
umn, the sentence should read “With all
these attributes going for it, Unix seems
like an ideal (not idea) system. And just
across the page, at the bottom of the
third column, the Pixel AP/100 should
have been the Pixel 80/AP.—David
Fiedler.

STANDARDS EFFORTS

Regarding your Editorial on stan-
dardization (‘““‘Shades of De Gaulle) in
the July issue, the new (and fast-grow-
ing) technology for “Tele-Delivery” of
PC software is a good example. Softyme
Inc. (a joint venture with Tymshare
Inc.) is willing to lead the requisite stan-
dardization efforts. However, there is
no appropriate ANSI/IEEE committee.

Considering the various delivery
means (dial phone, CATYV, satellite,
DTS, Videotext, etc.) and the different
contents (software, games, documents,
data files, etc.) a joint effort might be
most appropriate.

Perhaps if you let people know of our
willingness to lead this effort, we might
be able to get something going now—in
time to benefit both vendors and users.
The Fall Comdex meeting could be the
kickoff.—Richard A. Davis, Office of the
President, Softyme, 329 Bryant St., San
Francisco, CA 94107

Computers & Electronics



ALL
MINI

The guarantee.
We'll replace, free, any
, minidisk if it fails to n— : . .
‘ accurately storeand ~ —— . e et
retrieve dataduetoa  ————— 7 gmaN————
‘ defect in materialsor —————— @ e
| workmanship forupto —————— WL
5 years from date of = : 2
- =

THEHARD PART IS MAKING SURE

THEY STAY THAT WAY.

A disk is built with certain safeguards. That's why most disk makers
offer guarantees that the product you receive comes to you error free.

We at Memtek Products are concerned that the minidisk remains
error free. £very time you use it. After exdosure to dust, cigarete
smoke, fingerprints, even wear caused by vour computer. And so, we
have built safeguards around the disk, as well.

Memtek Products’ latest innovation...
acknewledgment of a real world
beyond the laboratory.

The hub ring. Designed to prevent our minidisks from jam-
ming in your machine. Rigid. Durable. Reinforced.

The coating. A critically-ccntrolled coating of high-energy
magnetic oxide particles that covers the disk’s surface, which is then
micro-polished to improve head to disk contact, preventing
dropouts, lowering head abrasion.

The lubrication system. A constant lubricant protects both the
disk surface and the drive head from wear.

The sleeve. Comes with a soft liner that protects the disk while
gently cleaning the surface.

MEMTEK cocrs

purchase. Simply mail the 3
disk back. g
The Memtek lineup. —o M
Premium, deuble and quad
density minidisks as well as 10-
and 15-minute computer
cassettes and a 5%4" disk drive
head cleaner

WEPLAY
FORKEEPS



New from NRI...

ndustrial Electronics
with color computer.

Get a head start in the emerging technologies
with practical training in control systems,
instrumentation, robotics, optoelectronics, and lasers.
Exclusive computer-aided instruction!

PRl il



Here’s the training that gets
you into the heart of American
industry’s rebirth. Over $5 billion a
year will be spent in automation
alone...$2.3 billion in com-
puterized control systems. .. $600
million in industrial robots and

robotics is only just getting

underway! To help meet
the soaring demand for

people to operate, main-
tain, repair, and design
these control systems, NRI 1}
has created the only com-
plete training in Industrial
Electronics for Instrumen-
tation and Control Technicians.

Learn on Your
Own Computer
NRI training is more than
lessons....it’s experiences. You
learn by doing, using the TRS-80™
color computer to learn about con-
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction
programs to speed learning, is
expandable for business and
personal computing, and is
yours to keep. And that’s just
the beginning,
NRI's exclusive Discov-
ery Lab® is designed to inter-
face with your computer
v and special breadboarding
card so you build demonstra-
tion circuitry, “see” inside
your computer, and follow its
operation. You also get profes-

.
|

s

(TRS-80 is a trademark of the
Radio Shack division of Tandy Corp.)

make the most of the big demand
for contrgl and instrumentation
technicians.

Send for Free Catalog
Send the postage-paid card
for NRI's big electronic careers
catalog. There’s no cost or obliga-
tion, and no salesman will call.
In it, you'll find complete lesson
plans, equipment descriptions, and
career opportunities in this
% exciting field. You'll also
/[ get information on almost
.4 adozen other electronic
courses including Microcom-
puters, Electronic Design, TV/
Audio/Video Servicing, Digital
Electronics, and more. Act today
and get on with your future. If card
has been used, write to us.

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ- JEEEE
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use in your work.

No Experience °’
Needed )

Your NRI training is thor-
ough and complete. Starts you
with the fundamentals, builds step-
by-step up to the most advanced
concepts. You learn about automa-
tic control and feedback systems,
control motors, numerical con-
trol systems, lasers and optoelec-
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

# s,

NRI Schools
McGraw-Hill Continuing
Education Center

F
€ e’ 3939 Wisconsin Ave.

|’fn |l Washington, D.C. 20016
We’'ll give you tomorrow.
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APPLE “FREEZER” FOR PRINT DUMP

Practical Peripherals’ ““‘Snapshot™ board permits processing
interrupts to be generated at any time and provides printout
of a particular screen for Apple II (Revision C and later) com-
puters. Virtually any text or graphics can be printed. $119.
Circle No. 84 on Free information Card

0000
4
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16-LINE LCD DISPLAY
PORTABLE COMPUTER

“Workslate” from Convergent Technologies
of Santa Clara, CA, is designed to provide
computing power without requiring the user
to know anything about computers. The
815" X 11" X 1" CMOS-design, battery-
powered machine employs an electronic
worksheet that supports entry of words,
numbers and formulas organized in rows and
columns that can be altered and manipulated
at any time through its typewriter-style key-
board and numeric keypad. No language
et D such as BASIC is used. The LCD shows 16
lines by 46 characters, while a 64K ROM
contains a proprietary operating system, and
16K of RAM gives the equivalent of 12 pages
of typewritten information. $895.

Circle No. 83 on Free Information Card

ENHANCEMENT BOARD FOR IBM PC
e e

Easitech’s “Easiboard” provides the IBM PC or XT personal
computers with 11 separate functions on a single plug-in
card. It contains an Easisort data sorter; Easispool printer
buffer/spooler; three Easidisk high-speed solid-state elec-
tronic disk emulators; Easitime and Easidate computerized
clock and calendar; Easiswap switcher for two printers; com-
munications port for modem or printer; and memory expan-
sion from 64K to 245K of RAM. An extensive “Easimaster”
software package is included. $325 standard version; $395
and $595 with added memory.

Circle No. 85 on Free Information Card

FLOPPY-DISK RESTORER
et £ S

The “Bit Scrubber” from Techstar, Inc., restores used and
noisy floppy disks to original magnetic condition. It can be
employed with any size floppy from micro to 5% " to 8” and
single-sided, single-density to double-sid-

ed, quad-density. $49.95 plus $4.00
S/H. Address: Techstar, Inc.,
8651 NW 56 St., Miami, FL
33166.

NEW PRODUCTS——

Computers & Electronics



INTELLIGENT STAND-ALONE MODEM
e e e e e ——

A microprocessor-based Bell 212A-type modem “Info-
Mate,” from Cermetek, is designed to fit under a standard
telephone instrument and features auto dial, auto answer,
auto speed select, auto polarity select, and auto/manual se-
lection of pulse or tone dialing. The 300/1200-baud device
automatically adapts to the host’s communication parame-
ters. Single commands select the function desired. Nonvola-
tile memory stores up to 52 32-digit numbers or log-on mes-
sages. $595.

Circle No. 86 on Free Information Card

MEMOTECH’S NEW Z80-BASED MICRO

Memotech, known for its Timex/Sinclair add-ons, has announced a new
3-voice/16-color MXT512 computer that is Z80-based, has 80K of user
RAM (expandable to 512K) and Oxford BASIC interpreter with logo-
type commands in ROM. Using optional disk drives, the selected oper-
ating system is CP/M. Keyboard has eight user-definable keys that can
be shifted to access up to 16 functions, auto repeat, u/lc character set,
and 26 graphics and user-definable characters.

Circle No. 87 on Free information Card

[ e W T T e e T
The Ace 80 plug-in module, from Franklin Comput- :
er Corp, permits Ace 1000 users to run both Apple
ITand CP/M programs. Includes a Z80 operating at
6 MHz and 64K of supplementary RAM. Provides a
40-column window that can be scrolled to view 80-
column pages.

Circle No. 89 on Free Information Card

October 1983

DUAL DISPLAY FORMATS FOR APPLE

Quadram's eRAM 80 is a low-cost enhancement card de-
signed to double the text displayed on the Apple 1le
screen and improve memory. Can be switched between
40- and 80-column format with 64K or 63K of RAM. $159.
Circle No. 88 on Free Information Card

COMPUTERIZED
CASSETTE DECK

Tandberg’s Model TCD 3014 stereo cas-
sette deck combines advanced audio design
and user-friendly computer control. In-
cludes three heads, four motors, Dolby B
and C, peak-indicating meters, etc. An 8-
bit CPU and 32K EPROM control all
transport functions.

Circle No. 90 on Free Information Card
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COMPUTER VIDEO GAMES

Hands-On Reviews
of Recently
Released

Game Software

CLIPPER: Around the Horn in
1850

Diskette for Atari 400/800

P.D.I. (Program Design, Inc.), 93 East Put-
nam Ave., Greenwich, CT 06830, 203-
661-8799. $29.95 (disk), $24.95
(cassette).

Graphics xxx*x

Gameplay *%x*

Sustained Interest xxx% +

Type: Joystick strategy game

Memory Required: 32K Disk/24K Cas-
sette plus Atari BASIC

Every so often we run across a truly
imaginative and thoroughly enjoyable
computer game that makes us run out of
superlatives. This is one of those rare
gems that is both exciting and thought-
provoking. It’s definitely not a twitch-
game, but you still need a steady hand
on the tiller (joystick) to keep your Clip-
per ship afloat and on course in spite of
ocean squalls, navigation mistakes

(yours), lack of wind for the sails, muti-
ny, sickness and death of crew mem-
bers, finding yourself shorthanded, and
running short of provisions.

You start from New York in 1850 (or
s0), and the object of the game is to get
your Clipper ship around the Horn and
safely to San Francisco with its cargo in-
tact. You get paid a certain amount of
money (from $15 to $50 a ton) for safe
delivery, so naturally you want to carry
as much cargo as you can.

Faced with a choice of 10 different
ships, there’s a strong tendency to pick
the biggest one (with the greatest cargo
capacity), but be careful! You have to
hire enough crew not only to handle this
ship safely, but also enough extra hands
to fill in for crew members down with
dysentery, scurvy and other seafarers’
diseases, and to stand in for mutinous

14

crew members whom you’re forced to
put into irons.

You also have to load enough sup-
plies. One barrel of provisions will last
one seaman for 19 days, according to
the game’s rules. If you don’t have
enough food and provisions, you can
put into port later to get new supplies—
provided you still have enough in your
ships’s treasury. Doing this takes valu-
able days to change course, and this too,
uses up more provisions. The money in
the ship’s treasury is used to buy provi-
sions and to pay the crew’s wages. If ei-
ther provisions or money run short, you
may be faced with a mutiny.

Like some other PDI disk programs,
this one comes with an audio track on a
separate cassette, which, when played
through the Atari’s cassette system,
stops the action of the game while crew-
men sing sea chanties, start a mutiny, or
simply threaten you (the Captain). Oth-
er sound effects add to this nice touch of
realism.

The display consists of the helms-
man’s view, with a wheel that turns
when you move the joystick, and a very
unclippershiplike display of informa-
tion you need to run the ship. It looks al-
most like the dashboard of an automo-
bile and includes percent of sail in use,
position in longitude and latitude, ship
heading in degrees and speed, and wind
direction and speed. A little circular
cutout navigation aid shows the best
heading for the ship for speed with a
given wind direction.

The wind shifts constantly so you
find yourself trying to tack to take best
advantage of Mother Nature’s power
plant. A map in the back of the instruc-
tion booklet helps you guide your ship,
and you can switch to an on-screen map
display any time you want to see the ac-
tual ship’s position in the game.

If you don’t make it to San Francisico
(chances are you won’t the first couple
of times), the game ends with a newspa-
per article on the screen describing the
ship and the fact that it’s missing and
feared lost at sea with all hands—or
words to that effect.

The perils you face on the trip include
mutiny, illness, storms, hitting land or
ice, and uncharted submerged reefs. To
help you along, you can read the ship’s
log any time by pressing the joystick fir-
ing button. The log shows the ship’s po-
sition, wind direction and speed,
present heading and speed, days out of
New York, days of provisions left,
amount of money in treasury, tons of
cargo on board, and the manning re-
port—able hands, men in irons, and
men infirmed.

This is one of the best of the current
crop of thinking games, and it should be
both educational and engrossing for
many of those evenings ahead. We high-
ly recommend it.

APPLE CIDER SPIDER

Diskette for Apple II/1l + /lle

Sierra On-Line, Inc., Sierra On-Line Bldg.,
Coarsegold, CA 93614,
209-683-6858. $34.95

Graphics xx*x

Gameplay x+x*

Sustained Interest xxx

Type: Joystick/keyboard action game

Memory Required: 48K

This game is one of those easy-to-
learn, difficult-to-master types such as
Apple Panic and On-Line’s own Can-
nonball Blitz. The premise is simple: a
spider has dallied around a cider mill
past daybreak and the mill has begun a
new day; now it’s up to you to guide the
spider through a succession of moving
conveyor belts and apple crushers to the
safety of the attic. There are three differ-
ent screens to master as the spider
makes its trip through the mill. Al-
though it’s fairly easy to direct this ani-
mated arachnoid to the attic in level O
(the so-called teddy bear mode), levels 1
through 6 pose a greater problem.

Frogs, birds and wasps complicate
matters at the higher levels. However,
the three screens leading to the attic re-
main the same. This took away some of
my enthusiasm for the game, since I had
already reached the ultimate goal (the
attic) at the lowest level. But one of the
options, which is two players, renewed
my interest. I found that having another
person there to challenge me at the
higher levels was the remedy for my
ennui.

The game can be played with a joy-
stick (which can be switched between
two players) or at the keyboard. A selec-
tion of functions is available, among
which are toggle sound, restart a game,
switch levels in the game, and pause the
game. The top ten high scores are stored
on the disk. l

There is one disturbing aspect to the

Computers & Electronics



you NOW,
itcando
later.

If you’re about to buy g
a personal com-
puter, you need to
consider two basic
issues: What your needs are now, and what
they’re likely to be a few years from now.

That’s why the HP-86 has to be your best
choice. It’s got the software and the hardware
to go the distance.

Software for today and tomorrow.
Save $255* on the Personal Productivity Pac. Here’s
a good way to get started. With software

RO
iﬂw_‘ that, if bought separately, would cost you
Kot FH e $750** We’re offering it at the reduced

| ———1
|
|

“C5801 price of $495** You'll get VisiCalc® PLUS,
I{ the world-famous electronic spreadsheet
_f for “what-if” planning. (The “PLUS” is

a Hewlett-Packard bonus: extra programs
to quickly turn your spreadsheet into bar graphs, line
graphs, or pie charts.) Plus WORDY/80, for word process-
ing. And FILE/80, for record keeping without paperwork.
CP/M® Buy this plug-in module, and you’ll extend your
HP-86 system to accept many popular programs writ-
ten under the CP/M operating system — programs such
as WordStar™ and dBASE II
Graphics Presentations. When combined with the
HP 7470A plotter, our graphics software lets you produce
professional-quality pie and bar charts, line graphs, text
pages, and overhead transparencies. And you can do it all
in color.

Data Communications. If you decide you want it, an
optional accessory lets you access The Source, the

*Software savings are based on suggested U.S. list prices and may vary.
Suggested retail price. May vary outside U.S.

VisiCalc is a registered trademark of VisiCorp.

CP/M is a registered trademark of Digital Research, Inc.

WordStar is a regi: d trads k of MicroPro.

dBASE 11 is a registered trademark of Ashton-Tate.

PG02320 209E

er you
what it can

The HI?-86

Personal Computer.

Personal computers & calculators
for professionals on the move.

ask

do f
what

for you

Dow Jones/
News Retrieval
Service, or a num-
ber of other nation-

wide information sources.
When the time comes for more,
consult our 450-page software catalog.
Chances are, you'll find what you’re
looking for.

Hardware that expands with your needs.
While your computer’s ability to expand depends largely
on software, naturally, the hardware must keep up.
That’s why the HP-86 system has a modular design. So
you can add a printer or plotter as easily as you hook

up a tape deck to your stereo. And operate up to 14 peri-
pherals at once, if you wish.

When you find yourself facing lengthy problems or
spreadsheet analyses, simply add more memory — up to
640K bytes.

As you demand more of your HP-86, you’ll find that
it keeps up. Whether you need a broad range of hardware,
software, or peripherals, the HP-86 makes expansion
easy, giving you a hard-working system tailored to help
solve your specific problems.

If you need more good news, try this: The basic system
is only $2820** (128K computer/keyboard, 12" monitor
and single 314" disc drive).

Get a hands-on demonstration of the system that works
for you now, and will still be working for you later.

For the authorized HP dealer or HP sales office nearest
you, call TOLL-FREE 800-547-3400 and ask for operator
96. M-F, 6 a.m.-6 p.m. PST.

)l Backarc

Circle No. 65 on Free Information Card



...COMPUTER GAMES

game. As you play, you begin to realize
that there is only one path that can be
travelled to get to the attic. During the
game, the spider jumps from shelf to
shelf or climbs up a line to reach its des-
tination. However, seemingly good
jumps or attempts to attach to a line are
for naught if you are not travelling the
“chosen” path. This I learned to live
with.

Its weak points not withstanding, the
game is fun and has that unique power
of injecting just enough frustration to
keep the player coming back for more. I
think you’ll find that, once the spider
lures you into its game-playing web, it
will be difficult to escape.

ARACHNOID

ROM cartridge for VIC-20

UM! (United Microware Industries, Inc.),
3503 “C” Temple Ave., Pomona, CA
91768. 714-594-1351. $44.95.

Graphics x%%

Gameplay *x %%

Sustained Interest %%

Type: Joystick action game

Memory Required: Resident RAM

Arachnoid is cut from the same piece
of cloth as Atari’s Centipede and UMI’s
previous VIC game, “Video Vermin.”
They’re all exciting, twitch-type action
games that work even better with a
track-ball controller than with a
joystick.

The hero of this piece is a spider who
has just laid a nest of eggs that must be
protected against marauding insects
such as ants, gnats, flies and wasps. Us-
ing the joystick as a cursor controller,
you first select your poison (your princi-
pal adversaries) with ants at the lowest
difficulty levels from 1 to 5, and wasps
at the highest from 16 up to anybody’s
guess.

In the process of shooting invading
ants or whatever, your spider also spins
a sticky web which can trap further in-
vading pests. But scavenging gnats and
flies can open the web at strategic
points, forcing you to keep on your
many toes.

The game keeps track of the highest
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score during any play session, and we
found it to be as good graphically and
certainly just as engrossing as Video
Vermin. It gets extremely high marks
on playability and player involvement.

NIGHT STRIKE

ROM cartridge for Atari 400/800

TG Products, 1104 Summit Ave., Suite
110, Plano, TX 75074. 214-424-8568.
$44.95.

Graphics x4

Gameplay xxx %

Sustained Interest %%

Type: Joystick action game

Memory Required: Resident ROM

This is a plug-in from a new software
company, and the pre-production sam-
ple we tested came without any instruc-
tions. Even so, the gameplay is very
straightforward and easy to figure out.
It’s a classic shoot-em-up, but without
any space invaders.

The scenario looks like London dur-
ing the Blitz. There are waves upon
waves of bombers dropping bombs (of
all things), and occasional V-1 buzz-
bomb (colored blue so you can spot
them more easily) which have an annoy-
ing tendency to seek out the good guy.
This happens to be your mobile anti-air-
craft cannon mounted on tank treads so
you can move horizontally to get the
best firing position and to get out of
the way of those V-1s when they drop
toward you.

You’re also in danger of getting hit by
bombs from very low-flying bombers
which seem to skim the rooftops. The
graphics are pretty decent with a lot of
colorful skyline-silhouetting reds and
oranges.

You get a total of three mobile anti-
aircraft cannons which come rolling out
from the left of the screen. You can
move the cannon horizontally and
change the angle of fire. You get a free
cannon at 10,000 points—at 100 points
per enemy aircraft you hit, plus bonus
points earned for good percentages of
hits vs. ammunition used.

MATCHBOXES

Diskette for Atari 400/800

Broderbund Software, Inc., 1938 Fourth
St, San Rafael, CA 94901. 415-456-
6424. $34.95

Graphics % %%

Gameplay *x k%%

Sustained Interest xx %%

Type: Joystick memory and guessing
game

Memory Required: 32K

You are faced with 36 blank boxes,
behind which are hiding 18 pairs of ani-
mated pictures of some kind (everything

from jumping dinosaurs to puffing rail-
road trains), and it’s up to you to match
up pairs. You get to uncover two boxes
each turn and try to remember what is
hiding where. Match up a pair success-
fully, and you get another turn plus |
points.

There are several variations of the
game, including versions where uncov-
ered boxes reveal a portion of letters
making up a secret word. Guess the
word correctly and you’re the winner,
regardless of how many boxes you
matched up correctly.

In the pure matchup variation, you
go instead for high score by outguessing
your opponent on the identity of the
boxes. It’s brain-taxing fun, and after
each game, the computer scrambles up
the locations of the various hidden ob-
jects for the next round of play.

Playing against another person with
an exceptionally good memory can be
very frustrating. This is one game where
you can play solo against the computer
and win almost every time since the
computer is programmed to have a very
poor memory. This gives us lowly
humans much more than a fighting
chance. It’s a great game for all ages,
and an excellent memory-building tool.

SHAMUS

ROM cartridge for the VIC-20

HES (Human Engineered Software) 71
Park Lane, Brisbane, CA 94005. 415-
468-4110, $39.95

Graphics k%

Gameplay *x*

Sustained Interest k%

Type: Joystick action game

Memory Required: Resident ROM

It’s inevitable! When you translate a
successful game from Atari 800 disk
format into a plug-in ROM for the VIC,
something gets lost in the translation.
The original (Atari) version is a great fa-
vorite, and Shamus lovers may find this
version a little too slam-bam-thank-
you-Ma’am, and too difficult for
beginners.

Does that make it less than worth-
while? We think not, because the basic
Shamus game is still there; the graphics
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are somewhat simplified, and you seem 1 HOW to

to be much more susceptible to the

predatory Shadow, but the mazes are in tame Our data
place, and like the original, with prac- L )

tice, you can get better. LR

To soothe the savage information
beast, a businessperson could use the
o IBM Personal Computer XT.

Because with XT’s 10-million-
character fixed disk drive and IBM data
management software specifically designed
to complement the hardware, you can whip
. thousands of names and numbers

4 into more manageable shape.
(Helping you get a better

Shamus is a space-age detective with
super Shivs in unlimited supply which

he uses to take out the Shadow s many ' w e N .
henchmen who are continuously shoot- Y .

Use IBM PFS:FILE*to
generate a “form” on the
screen. Customize it by putting
pertinent data in the blank
spaces provided.

Then use IBM PFS:REPORT
to sort, organize, search, update,
store and print the facts with ease.

To learn more about how the
IBM Personal Computer XT can
help you more efficiently handle many
high-volume applications, visit your
authorized IBM Personal Computer
retail dealer, === ==

ing at him in the Shadow’s castle. The
maze leads Shamus to such treasures as
keys to unlock doors and otherwise get
at the Shadow in his lair. Try it; you'll
like it! But it can be habit-forming.

FOURTH ENCOUNTER

ROM cartridge for VIC-20

Thorn EMI Video, 1370 Ave. of the Ameri-
cas, New York, NY 10019, 212-977-
8990. $39.95.

Graphics * k%%

Gameplay xxx*

Sustained Interest x %%

Type: Joystick action game

Memory Required: Resident ROM

After a couple of possibly misguided
attempts, Thorn has finally come up
with a really super game cartridge for
the VIC. Fourth Encounter is an excel-
lent, high-speed action game that re-
| minds us a little of Activision’s
“Megamania” for the Atari 2600 game
machine. That’s high praise indeed, for
like Megamania, this cart provides you
with lots of action of the sweaty-palm
variety.

You have the very familiar ground-
based shooter (cannon, or what-have-
you) which you can move horizontally.
You are attacked by descending swarms
of hostile aliens. The first wave looks
like a bunch of gigantic killer bees. Fin-
ish them all off and you’re *“‘awarded”
the next wave—some difficult-to-de-
scribe blue boxes with rotating eyeballs

inside. The third wave consists of at- The IBM Personal Computer

tacking spaceships complete with laser A e K
cannons. Watch out! We haven’t been l f Ill d Ill
able to get past this wave yet, so what tOO Or O ern tl es
else is in store is hard to say.

But this is definitely on the must list
of new plug-in games for the VIC. It’s a

. ) ]
real winner, even when you lose! | For more information on where to buy the IBM Personal Computer, call 800-447-4700. In Alaska or Hawaii, 800-447-0890.

*PFS is a registered trademark of Software Putrishing Corporation
October 1983 Cirele No. 41 on Free Information Card 17



| News, views, and éoss/p. By Sol Libes

Rumc_)rs & Gossip

» Commodore is expected to drop the “list” price of the
model 64 to under $200 and introduce a stripped-down 64
with a suggested retail price of under $150 for the Christmas
season. Also ook for a 16K version of the VIC-20. Rumors
abound that Commodore will soon do away with its P-series
of computers and introduce a $100 low-capacity disk
drive . . . International Telephone and Telegraph (ITT) is ru-
mored readying a personal computer entry at its Qume
division . . . Spectravideo is reportedly coming up with a lap-
size portable computer that’s a souped up version of the
Tandy 100 at, naturally, a lower KT
cost . . . Watch for a new home-
oriented computer to be intro-
duced by IBM, possibly as soon
as October. The unit is expected
to be upward compatible with
the PC and sell for between
$500-600. It will probably be a
“transportable” machine, slim
and lightweight, and will in-
clude a disk drive and 64K of
RAM, but no expandability. :
Word is that they have already begun talking to mass mer-
chandisers about the product. The problem is how to market
the product without upsetting their current dealer organiza-
tion and yet enter the larger home computer market . . . Apple
is also expected to introduce a similar machine at about the
same time . . . Compagq is rumored readying two new versions
of its machine. One will have a hard-disk drive in place of one
of the floppies. The other will have a 25-line by 80-character
flat-panel display (plasma type) instead of the CRT. Thus, it
should be considerably smaller and lighter than the current
unit—and more expensive! Compaq is also expected to go
public sometime soon . . . Microsoft is expected to release a
version of Xenix, its Unix version for the XT, very soon.
Xenix is a real-time, multiuser, multitasking operating system
that is currently popular on large minicom-
puters . . . However, IBM is expected to release a new operat-
ing system for the PC and XT that was developed in-house
and is upward compatible with its larger main-
frames . . . Look for Tandy (Radio Shack) to release an IBM
PC compatible machine and undercut the market in price.

Apple Doings

» Apple Computer is continuing to wage its battle against
Apple II clones. The latest are three lawsuits filed against
Jade Computer Products, Hawthorn, CA; Cosmic Computers
Unltd, Diamond Bar, CA; and Ironsides Computer Corp.,

Reseda, CA. Apple is charging them with copyright and pat-
| ent infringement as well as unfair competition. Apple claims
that all three companies are selling computers and software
that are virtually identical to the Apple I1.

In the meantime, the shortage of Ile’s that existed in the
first four months of the year is no more. In fact, Apples are
now in abundant supply, triggering a price war. The Apple Ile
system, which includes a monitor and display, lists for $1995
and is now being offered by some discounters for as low as
$1599. Apple has already established 135 of its 1500 dealers to
carry the Lisa and all of them have already received demo
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| units, with customer shipments expected by late summer. Ap-
ple expects to increase its Lisa dealer base to about 300 by this
time next year. The company is relying on its own national ac-
counts sales force for most Lisa sales. Apple is also expected
to do a large OEM business with the Lisa.

[atest in the Price Battle

eSm=m s e — ——————————

P I could hardly believe my eyes, but there was the ad in my
local paper . .. the Timex 1000/Sinclair ZX-81 on sale for
$29.97 . . . how much lower can it go? Then the same store ad-
| vertised the Commodore 64 for $199.97 and there are reports
of prices as low as $194.99. And the VIC-20, Atari 400 and
TI-99/4 are fighting it out at the $69 level.

Price erosion has even begun on the more expensive ma-
chines. For example, I recently saw a newspaper ad for the
Osborne 1 computer for $988. And there are special discounts
being offered on the Apple I1e when bundled with peripherals
and software so that the effective street price of the machine is
now well below $1000.

Japanese Computer Standard

» Fourteen Japanese and one American company have re-
portedly agreed to adopt a computer standard, developed by
Microsoft, for the home computer market where the Japanese
have as yet had no success in penetrating the U.S. market-
place. It would allow for software plug-in module compatibil-
ity and is referred to as MSX. The standard requires a Z80-
based CPU, TI 9918 graphics controller, a General
Instruments sound chip, 64K of RAM, 32K of ROM (con-
taining Microsoft BASIC and a minimal operating system), a
quadrature joystick, and an NEC cassette interface.

The companies include Canon, Fujitsu, General Corp.,
Hitachi, Mitsubishi, Pioneer, Sony, Toshiba, Sanyo, and
Matsushita. The one U.S. company is Spectravideo. Digital

oping a standard.

The NewWar in Software

» Manufacturers and retailers had hoped to make their
money on selling software at full suggested retail price while
discounting the computers to near cost. However, now the
price war appears to have spread to software as manufacturers
are bundling more and more of it with the basic machine. Fur-
ther, manufacturers are beginning to drop prices on software
in the same way they dropped prices on hardware. Commo-
dore, for example, has recently begun selling game software at
$10 that previously sold in the $20-35 range, and business-ori-
ented software such as spreadsheets and database programs in
the $50-100 range where previously they sold for several hun-
dred dollars.

Software is now merchandised in much the same manner as
audio records and tapes. There are specialized software stores
and software has even begun springing up on the racks of drug
stores. Over 50% of all software distribution is now done
through distributors (a la records and magazines) and no
longer from manufacturer to dealer. This percentage is ex-
pected to increase.

(Continued on page 20)

Research, developer of CP/M, has also stated that it is devel- |
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Look at what the best modem
has been reduced to.

Our engineers have come up
with some state-of-the-art LSI
technology and a whole new
modem.

It’s smaller. |-Cat is about
1/5th the size of an ordinary
modem. Easy to stick-on, tuck-
in, put anywhere you want.

It’s better. J-Cat does the
things you need for professional
performance. No fussing to get
it into the right answer or
originate mode; it does it auto-
matically. LED’s show you
status; and audio “beeps” tell
you when you reach a busy
signal, detect a carrier, get a
dial tone, etc.

And you can hook it into
any modular RJ11C phone jack.

It costs less. If you've
shopped around, you know a
modem with close to these fea-
tures costs $250 or more. Our
LSI technology has let us do
the right thing with the price,
too. Suggested retail —$149.

Smaller is definitely better.

See your dealer. He has
them right now.

The Novation

art 68 Registered
® Auto Answer

® Auto Search (Originate or Answer
Mode}

@ Disconnect/Test Key

® Connect/Break Key

® Self-Test

® Audio Line Status Indicator

ACTUAL SIZE

J-CAT FEATURES:

® Direct Connect, FCC @ Dialtone/Busy Status at Serial

1/0 Connector

8 Off Hook Control at Serial
1/0O Connector

® Compatible With EIA-RS232C or
TTL Interfaces

® Low Power

® And it's from Novation, the world's
leader in personal communications.

Novation

(800) 423-5419
In California:
(213) 996-5060

20409 Prairie Street, Box 2875
Chatsworth, CA 91311

Circle No. 75 on Free Information Card



Bad Times Hit the PC Business

P Texas Instruments has disclosed that, as yet, it has never
made a profit in the personal computer business. This follows
a similar statement made by Atari earlier this year. Actually,
TT has never been truly successful in consumer electronics. Its
efforts in digital watches and calculators were also serious
disappointments.

Atari, whose market share of the game business has slipped
from 80% to about 40%, is going through a “consolidation”
and *“reorganization.” During the past year it has eliminated
some 2000 jobs in the U.S. and shifted manufacturing to the
Far East, Puerto Rico, and Ireland.

TI ordered a two-week ‘‘vacation” for all its consumer
group employees, has closed all of its retail stores, and is ex-
pected to have a new round of price cuts (which will intensify
the current price war even further). It is estimated that TI cur-
rently has over 200,000 computers in dealers’ stock, another
200,000 units in its own warehouses and a similar quantity in
parts for production. Thus, there are predictions that TT will
soon begin dumping these units on the market at substantially
reduced prices.

In the meantime, Apple and IBM are reported talking to
mass merchandisers about marketing new stripped-down ver-
sions of the Ile and PC. They are both trying to work out mar-
keting plans that will not upset their current dealer organiza-
tion and yet allow them to enter the larger home computer
segment of the marketplace.

Software Market Skyrockets

P Personal computer software sales for this year are ex-
pected to top $2.3 billion, up from $1.2 last year . . . and it is
expected to increase to $11 billion by 1987. About 40% of per-
sonal computer owners buy computer games and spreadsheet
programs, while only about 20% buy word-processing and
accounting software. Educational software is purchased by
about 12%, database by 11%.

In terms of applications programs, the number-one seller so
far is Visicalc with close to a half-million copies sold at a rate
of over 20,000 per month. Lotus 1-2-3 and Multiplan are sec-
ond, shipping close to 15,000 each a month, while SuperCalc
is selling close to 7000 copies per month. WordStar is the lead-
er in word processing, shipping about 15,000 per month, with
Applewriter a close second with nearly the same numbers,
while Easywriter is shipping about 7000 per month. The lead-
ing database program is PFS with close to 15,000 units being
shipped per month. DBase II is second, shipping about 7000
per month. BPI and Peachtree are the leaders in accounting

. packages, each one selling close to 10,000 copies per month.

Today the key to success in marketing software is the soft-
ware wholesaler/distributor (two years ago they were almost
nonexistent). Retailers now buy almost half of their software
from wholesalers, a quarter from the publishers, and a quarter
from computer manufacturers. The leading wholesalers are
Micro-D and Soft Sell.

The latest trend in software retailing is the software store.
Several chains are already in existence. By 1986-87 it is ex-
pected that there will be close to 2000 software stores in
operation.

The software business is very profitable. For example,
Visicorp is currently grossing an estimated $2 million a
month from Visicalc for a yearly revenue of well over $20 mil-
lion. Visicorp will this year pay Software Arts, the author of
Visicalc, nearly $7 million in royalties, and should show a
profit, before taxes, of $4 million.
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Who are the largest software publishers? Radio Shack leads
with estimated sales for '84 of $60 million. Apple, Visicorp,
and Microsoft are next with $30+ million. Micropro, Atari,
IBM, TT, and Digital Research are in the $20 4 million range.

Who'’s ShippingWhat?

P Monthly shipping rates of machines: Apple 11e—40,000,
IBM PC and XT—20,000 +, PC-compatibles—35-10,000 and
growing rapidly, CP/M systems—40,000 units (from almost
100 vendors), TRS-80—15,000 units. All the 68000-based
machines taken as a group amount to less than 10,000 per
month. The Timex 1000, Commodore VIC-20, and TI-99/4
are all being shipped at a rate of about 100,000+ per
month . . . all three have shipped over a million units.

DS AON M NS VYV

. =
L‘;\b COMPUTERLAND
o
< g

PRI

Random News

P Fortune Computer Systems, the first company to intro-
duce a 68000-base Unix system, will announce a loss for the
second quarter ending in July. They attribute it to a drop in
orders and delays in software shipments . . . . Shugart is ex-
pected to introduce a 12" optical-disk drive later this year
with a one-gigabyte storage capability. Price is expected to be
close to $10,000 . . . Digital Equipment Corporation has dis-
closed that it will abandon production of 36-bit minicomput-
ers in favor of its 32-bit machines. ... Computerland has
filed a suit against Softwareland to stop it from using the suf-
fix “land” in its name . . . . Computers International, Los An-
geles, CA is reportedly at work on a 100-cps daisywheel
printer . . . Tandon Corp., the disk-drive manufacturer, will
enter the personal computer market with a system sold under
a private label by Atari.... Romox, Campbell, CA has
demoed a reprogrammable game cartridge with the expecta-
tion that customers will bring their old Romox game car-
tridges back to their dealers to have them reprogrammed with
new games at $10 each.

Quotation of the month:

“By 1984 the personal computer industry will be larger
than the minicomputer industry and by 1986 will surpass the
mainframe computer industry. The personal computer soft-
ware industry is already larger than the minicomputer
industry.”—Portia Issacson, Future Computing
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MEMOTECH

The Complete Range

Fifteen months ago Memotech developed the first 64K Memopak. designed to maximise the capabilities of the Sinclair
ZX81. Since then. using the ZX81 as a starting point. we've gone on to produce a comprehensive range of Memopaks.
adding 16K and 32K memory expansions. utilities packages comprising a Word Processor. 280 Assembler and
Spreadsheet Analysis, plus Communication Interfaces. High Resolution Graphics and a professional quality Keyboard.
To complete our range of Timex add-ons, we are now introducing the MEMOPAK RS232 Serial Interface.

RS232 Interface

The RS232 is an all-purpose interface
which allows the Timex not only to
output to suitable serial printers, but
can link up with numerous types of
peripheral or even other processors
The Interface has two main modes of
operation: BASIC mode allows you to
use the range of functions supplied in
the RS232 EPROM within an ordinary
BASIC program, and TERMINAL mode
allows you to use your Timex as a
terminal to another processor.

The EPROM f{unctions offered permit
the user to send, receive and convert
bytes between Z80 code and ASCII, as
well as check the status of numerous
control flags. Received or transmitted
data can appear simultaneously on the
screen, and received data may be
printed simultaneously

$99.95 cable $19.95

Memopak Centronics
I/F

The BASIC commands LPRINT,
LLIST and COPY are used to print on
any CENTRONICS type printer. All
ASCII characters are generated and
translation takes place automatically
within the pack. Reverse capitals give
lower case. Additional facilities allow
high resolution printing.

$74.95 cable $19.95
Memopak HRG

This pack breaks down the constraints
imposed by operating at the 280
character level and allows high
definition displays to be generated. All
248 x 192 individual pixels can be
controlled using simple commands, and
the built in software enables the user to
work interactively at the dot, line,
character, block and page levels.

$99.95

Memocalc

The screen display behaves as a
‘window’ on a large sheet of paper on
which a table of numbers is laid out
The maximum size of the table is
determined by the memory capacity,
and with a Memopak 64K a table of up
to 7000 numbers with up to 250 rows or
99 columns can be specified

$49.95

Memotext

Text is first arranged in 32 character
lines for the screen with comprehensive
editing facilities. On output the user
simply chooses the line length required
for printing and the system does the
rest. Used with the Memopak
Centronics Interface, the Word
Processor makes available printout with
80 character lines, upper and lower
case and single and double size
characters

$49.95

Memopak
Memory
Extensions

For those just setting
out on the road to real
computing, these packs
transform the Timex from
a toy to a powerful computer.

Data storage, extended program-

ming and complex displays all become
feasible. Further details available on request.

16K Memopak $49.95

32K Memopak $99.95
64K Memopak $149.95

Z80 Assembler —

The Assembler allows
you first to code and
edit a source program in
the 280 language, and
then assemble it into
machine code. You can
now write flexible and
economic programs.
The Editor mode

allows you to code
directly in the right
format, manipulaté
inidividual lines and
control the exact placing
of source and machine
code. Routines may be
merged or listed (even
to a commercial printer
using our Centronics
Interface). The
assembler mode handles
all standard Z80
mnemonics, numbers in
hex or decimal
comments and user-
selected lables

$49.95

Memotech Kleyboar&_

The Memotech plug-in Keyboard plus butfer pack takes
the effort out of data entry for Timex users. The Keyboard
has a light professional touch and is housed in an elegant
aluminum case. The simple plug-in system means that you
are not obliged to open up your Timex, use a soldering
iron or invalidate your Timex warranty.

Keyboard Buffer Pak

The Buffer Pak performs a “housekeeping” function for the
Keyboard, interfacing directly with the port of your Timex

$99.95 — (kevboard & buffer included)

Note! All Memotech products carry a 6 mo. warranty. 80
column dot matrix printer packages available at a
substantial savings fram Memotech.

Order at no risk (10 day money-back guarantee): Call 1-800-662-0949 (Colorado 1-303-986-1516). Or send your
name. address. phone number and a check/money order/Visa or MasterCard number with expiration
date to: Memotech Direct Sales Division., 7550 W. Yale Avenue. Denver. Colorado 80227.
Shipping/Handling $4.95: Colorado Residents add applicable sales tax.




LES SOLOMON ON COMPUTER HABDWARE

| By Hook,
Crook,
or Flio-Flop

HEN people drop in to play
Wgames on my computer, they
often boast about how “ex-

pert” they are in video arcade games.
Since most of the games on my comput-
er keep a record of the highest scores, it
is fun to watch their faces when, after
trying the game for some time, they find
it almost impossible to beat my scores.
Obviously, they suspect that I am doing
something a trifle shady.

However, because I have neither the
skill, time, nor inclination to play those
games long enough to improve my
hand-eye coordination to become an ex-
pert high scorer, I do the next best
thing—I cheat.

OK, you are probably thinking, he
gets into the software and fixes things
the way he likes. Unfortunately, the
games are on diskette, in machine lan-
guage, and are protected by complex
software encoding schemes. So, if I
want to “cheat,” I start with the hard-
ware. Actually, I prefer to call what I do
“*problem solving®’ rather than
cheating.

I start by making a couple of assump-
tions. First, the game software “‘knows”
that the pushbutton on the controller
fires the “gun” (or whatever) used in the
game; and, second, the score increments
when the ‘bullet’” (laser beam, missile,
etc.) hits the target.

We surmise that the scores are kept
down by the fact that the targets are
moving very fast, and that the software
writers know that there is a limit to how
fast a normal person can operate the
trigger.

Before we go any further, I should tell
you that there is one catch to the game-
improvement technique to be discussed.
In some games the weapon is actually a
“machine gun” whose rate of fire is soft-
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ware fixed. This type of game cannot be
tinkered with very easily.

Also, in this example, the Apple I1 is
used simply because I have one. Howev-
er, the technique can be applied to al-
most any other system.

The only part of the game that we can
get to is the game controller—actually
the pushbutton on the controller that
acts as the weapon “‘trigger.”” What we
have to do is what the old western gun-
fighters did to get a lot of shots off
fast—Ilearn how to “fan” our gun.

To effect the change, first check the
schematic of the system to find out how
the pushbutton is wired into the circuit.
In the case of the Apple II, one side of
the pushbutton is connected to + 5 volts
and the other side to one end of a 680-
ohm resistor, whose other end is con-
nected to the system ground. The
pushbutton/resistor junction is con-
nected to an input on a TTL chip. When
the switch is open, this input is pulled to
ground via the 680-ohm resistor. The
computer software ‘‘reads” the TTL
chip associated with this input and,
since the input is logic O, it “knows”
that the weapon has not been fired. In
Apple parlance, the memory at -16287
($CO061) is less than 128.

When the user depresses the control-
ler pushbutton, the switch closure
places + 5 volts on the input of the TTL
chip forcing it to a logic 1. The software
“reads” this as “weapon fired” and
“fires” the “bullets.” In the Apple, the
memory at -16287 now contains a num-
ber greater than 128.

So far, everything is honest. Howev-
er, this does not increase our score. To
do this, let’s get to the “problem solv-
ing” stuff.

Break out the soldering iron and
build a variable-frequency pulser using
a 555 timer. You can copy any standard
555 oscillator circuit. The pulse repeti-
tion rate of the pulser should be variable
from a few to several tens of pulses per
second. There is no ‘““magic” number so
a variable source should be used. In op-
eration, when the oscillator ““turn-on”
pushbutton (which may be the switch
that applies the voltage) is depressed,
the output should be a series of pulses.
e ————

ANY +5V
SILICON
TRANSISTOR
S

VARIABLE 2200 GAME
PULSE }VPUSHBUTTON
SWITCH

GENERATOR

IN APPLE

+5V- j—u—L““-SWITCH CLOSED
o ~-=SWITCH OPEN

A simple transistor can have either a
high or low collector-to-emitter resis-
tance depending on the polarity of the
signal applied to its base with respect to
the emitter. (This is the pulse stream be-
ing fed to it by the 555 oscillator.) In this
way, a transistor can be made to emu-
late a high-speed mechanical switch.

In the case of the Apple, an npn tran-
sistor is wired so that the collector is
connected to the side of the pushbutton
switch tied to +V, and the emitter to
ground via the resistor side of the
switch. Applying a positive-going signal
(with respect to the emitter) from the
555 pulser to the base will “Close” the
electronic switch. When the positive
signal is removed from the base, the
electronic switch is open. What we have
done, in essence, is to parallel the slow,
manually operated pushbutton switch
with a relatively high-speed electronic
switch. The computer doesn’t care how
the TTL input changes state, mechani-
cally or electronically, as long as it
changes. And TTL logic can change
states much faster than a human can op-
erate a mechanical switch.

All you have to do now is run the
game, and fire the ““weapon” using the
controller pushbutton to get the “feel”
of the game. Release the controller
pushbutton and operate the 555 “fire”
pushbuton. The on-screen weapon
should fire much faster with the rate de-
termined by the multivibrator control.
Adjust this potentiometer for the opti-
mum firing speed for the particular
game. Adding the switch will not affect
the game—only your score.

Now, when no one is around to watch
your spectacular gamesmanship, run up
a couple of great scores and make sure
that they are recorded on the game
diskette. Then remove the electronic
switch from the controller pushbutton
to return it to normal use. If anyone
should ask if you have been cheating by
doctoring the software, you can tell
them the truth. Just explain that you are
a good game player who knows how to
use the system hardware.

On any system other than Apple, you
must clearly identify exactly how the
mechanical pushbutton is wired in as far
as voltage polarities are concerned.
Keep in mind that, besides npn transis-
tors, there are also pnp types and FETs
that can be used as electronic switches.
The FET can be used where there are no
dc voltages to be switched since it can
“look™ like a nonpolarized electronic
switch having a very low “on” resis-
tance and a very high “off” resistance.

Now that you have the idea, go run
up some interesting game scores. <&
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Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienegc Blvd.
P. O. Box 35499
Los Angeles, CA 90035

October 1983

The Move You Make Today Can Shape Your Future

Where's Your ELECTRONICS Career Headed?

- £

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd,,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.

Grantham College of Engineering ET-10-83
P. O. Box 35499, Los Angeles, CA 90035

B.S. Degree independent-study program.

-
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|
|
{ Please mail me your free catalog which explains your
|
|
|
|
|
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Hardware

New Computer. The Sord M68 per-
sonal computer features both an 8- and
16-bit CPU. The 16-bit device is a 68000
operating at 10 MHz, has 256K bytes of
RAM (with parity), and a real-time
clock formed from an HD146818 with
battery backup. The RAM can be ex-
panded to one megabyte or, with 256K
dynamic RAM chips, to 4 megabytes.
In the 16-bit mode, the 8-bit CPU be-
comes the I/O processor. The 8-bit

mode uses a Z80A operating at 4 MHz,
64K bytes of RAM and 4K bytes of
ROM. The system is fitted with two
5%4” mini-floppies having 1.2M bytes
capacity. The separate keyboard is type-
writer style, and has a numeric keypad.
The computer supports two RS232C se-
rial ports, one Centronics-compatible
parallel port, and an IEEE-488 GPIB
I/0 bus. External storage options in-
clude 5'4" and 8" floppies, a 5%4” hard
and two 8" hard disks. Both mono-
chrome and color video monitors are
available. Address: Sord Computer of
America, Inc., 200 Park Ave., NY, NY
10166 (212-878-6789).

Super Floppy. The Model 320 Super
Minifloppy provides 3.33 megabytes of
storage capacity and a 3-ms track-to-
track performance in a half-height 514"
minifloppy format. It uses 192 tpi dou-
| ble-sided recording. A proprietary
track-following servo maintains head
positioning. A brushless dc motor and
on-board microprocessor are provided
and no preventive maintenance is re-
quired. Formatted specifications in-
clude 2.62M bytes/disk, 1.31M bytes/
surface, 8192 bytes/track, and 256
bytes/sector. Transfer rate is 500K
bits/s. Rotational speed is 360 rpm, re-
cording density is 9908 bpi, flux density

24

is 9908 fci, track density is 192 tpi.
There are 160 cylinders, 320 tracks, two
read/write heads, and the encoding
method is MFM. $333. Address:
Drivetec, 2140 Bering Dr., San Jose,
CA 95131 (408-942-1515).

Another Super Floppy. The Amlyn
5460 5M-byte minifloppy disk drive is
compatible through an interface with
the Shugart SA460 but appears as five
SA460 drives to the controller and soft-
ware. This is because the 5460 uses a
package containing five 54" single-sid-
ed diskettes having a formatted capacity
(512 byte sectors) of 4.1M bytes,
819.2K bytes/surface, 5120 bytes/
track, and a transfer rate of 250K
bits/second. Adjacent track-to-track
time is 3 ms, with an average access time
of 95 ms. The physical dimensions are
3.25"H, 5.75"W, 8"D, and a flush
depth of 10.45”. Address: Amlyn Corp.,
2450 Autumnvale Drive, San Jose, CA
95131 (408-946-8616).

IBM PC Storage Product. The Quick
Disc is a semiconductor memory that
appears to the IBM PC as an additional
disk drive. It may be configured for a
permanent storage file, or as a cache
buffer in combination with existing
Winchesters and floppy drives. In the
cache mode, frequently referenced sec-
tors from the disk are retained in buffers
allowing rapid access (512 bytes/0.0015
second) for each reference after the first.
Typical performance is claimed to be
120 times faster than a Winchester and
200 times more than a floppy drive. The
models range from 128K bytes to 4M
bytes and it either fits on top of the PC
or can be located up to 100 feet away.
Address: CTC Electronics, 2237 Colby
Ave., Los Angeles, CA 90064 (213-477-
4283).

IEEE-488 for Apple. The APL-488CT
requires a single slot in an Apple III and
provides full IEEE-488 Standard 1978
instruments and peripheral controlling
capabilities. It is SOS driver compatible,
allowing PRINT # and INPUT # state-
ments to control the bus function. All
high-level languages are supported.
Data rates are to 50K bytes/second, the
diskette contains the SOS driver file,
and the system supports IEEE-488 sub-
sets C1 C2 C3 C4, and C25. $495. Ad-
dress: Innovative Peripheral Systems,
4060 Morena Blvd.,, San Diego, CA
92117 (619-270-8600).

Super Diskette. Called the Isomax
and developed by the Spin Physics unit
of Eastman Kodak Co., this 544" floppy

diskette can store up to 10 megabytes
using perpendicular recording. It oper-
ates at up to 40,000 flux changes/inch
and track densities from 96 to 200 tpi.
The isotropic cobalt-enhanced magnet-
ic particles allow up to 100,000 flux
changes/inch. Several companies are
presently experimenting with using this
new floppy diskette.

Drive Tester. The Model 1024 hand-
held, floppy disk drive tester can be used
to check out micro, 5%4”, and 8” drives
without the use of a computer. The indi-
cators show track, write protect status,
track 00, ready, index pulses, sector,
separated data and clock (single densi-
ty), and the presence of clock and data
(dual density). Controls allow for write
data frequency, provide data to drive,
provide write enable to drive, step head
to track 00, reset track counter to 00,
step head away from track 00, control
speed of stepper motor, enable motor/
head load, and select the side in dual-
sided drives. Size is 3.5” X 6.5” X 1.6";
weight, 8 oz. $199. Address. Teaco,
Inc., PO Box E, Michigan City, IN
46360 (219-874-6234).

QX-10 Modem. The CR-103 ComMu-
nicator modem is a 300-baud modem
for the Epson QX-10 computer. It offers
automatic answering, automatic dial-
ing, and one-key redial. Also includes a
speaker for audio monitoring the phone

line. Tandem dialing allows using the
modem with MCI or Sprint phone sys-
tems. It also features an 18-second auto-
matic disconnect, touch-tone, pulse di-
aling, and loop-back testing for self-test.
$159.95. Address: Comrex Int. Inc,
3701 Skypark Drive, Torrance, CA
90505 (213-373-0280).

Sinclair/Timex Work Station. The
Control Center is a desk-type work sta-
tion for Sinclair/Timex computers. It
includes an on/off switch, and accom-

modates all brands and sizes of RAM |

packs. Software tapes can be stored in
special pockets and openings are pro-
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vided for both printer and cassette deck
hookups. It is 358" high, 20" long, and
145" wide, and is constructed from
high-impact molded polystyrene. It will
accommodate a 13” video monitor an-
gled for optimum display. $29.95. Ad-
dress: Timeworks Inc., 405 Lake Cook
Rd., Building A, Deerfield, IL 60015
(312-291-9200).

Software

IBM-PC Tutor. Your Personal Comput-
er Tutor is an interactive tutorial that
teaches the basic skills required to oper-
ate the IBM PC. The tutorials consist of
modules covering such topics as Intro-
duction to the Computer, How to Use
the Keyboard, Information Storage,
DOS commands, How the Computer
Works, What is Software, and so forth.
The seven tutorials are fully interactive
and there is a question and answer sec-
tion at the end. They appear in color
when a color monitor is used. The pro-
gram requires DOS and 64K and will
work with IBM “look alikes” such as
Columbia and Compaq. Three games
are included that will support color.
Address: TexaSoft Inc., 3415 Westmin-
ster, Suite 100, Dallas, TX 75205 (Tel:
214-369-0795).

Apple Forth. FORTH-79 Ver. 2 is
available for Apple I11/11+/Ile ma-
chines. Other formats supported in-
clude CP/M 1.4 and 2.x, Micropolis
Mod II, Vector Graphics, NorthStar,
Cromemco, Heath/Zenith, Osborne I,
Kaypro II, Xerox 820, and TRS-80
Model II. FORTH-79 meets all provi-
sions of the FORTH-79 Standard and
standard programs are portable. Base
system includes a screen editor, ma-
croassembler, string package, 32-bit in-
teger arithmetic, and over 200-page tu-
torial and reference manual. Floating
point available for all formats, HIRES
for Apple and NorthStar Advantage.
$99.95 to $139.95. Address: Micro-
Motion, 12077 Wilshire Blvd., #506,
Los Angeles, CA 90025 (Tel: 213-821-
4340).

TRS-80 to IBM PC. The files transfer
program allows transferring files from a
TRS-80 Models II, 4, 12 and 16 to an
IBM PC or XT. Included is a communi-
cations program for the PC as well as a
means of connecting two systems. The
file transfer will work with any file in
ASCII, embedded control codes, com-
pressed binary formats, encrypted data
bases, high-level languages, spreadsheet
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data, word processor files, etc. File con-
catenation is provided. Baud rates sup-
ported are 110 to 9600. Address: Per-
sonal Computer Products, 1400
Coleman Ave., Suite C-18, Santa Clara,
CA 95050 (408-988-0164).

Hard Disk Utilities. The BAKUP
Package is a set of machine-language
programs for Z80-based computers us-
ing CP/M 2.2. The package includes
utilities for making backup copies of
hard disk files on floppies, automatical-
ly fragmenting files too large for one
disk into separate disks, and a utility for
restoring files archived on floppy disks
back to the hard disk. It also provides a
method to determine the archive status
of files and to display an extended disk
directory of the archive status of all
files. Another utility provides for veri-
fied disk-to-disk file copying capabili-
ties. Several other useful utilities are
provided. $50. Address: Computer Dy-
namics, Inc., 105 S. Main St., Greer, SC
29651 (803-877-7471).

TRS-80 Graphics. Draw is a graphics
and text editing package that requires
the use of a TRS-80 Model III and a
Grafyx Solution Board (allows 98,304
points in a 512 x 192 matrix). The

cursor is moved with arrow keys and
one-letter commands. You can set,
clear, or complement points, lines, cir-
cles, or boxes. The point size can be
changed as desired, or reverse or shifted
video is allowed. Sections of the screen
can be filled with patterns. The finished
picture can be saved on disk/tape or
printed. $39.95. Address: Micro Labs
Inc., 902 Pinecrest, Richardson, TX
75080 (214-235-0915).

New Apple DOS. ProDOS provides in-
creased compatibility between Apple 11
and Apple I1I computers. It uses the hi-
erarchical file structure, file-naming
conventions, and data formats of the
Apple III SOS. Both files and data me-
dia are interchangeable between the two
Apples. It also frees the Apple Il from
the physical limitations of the 143K-
byte Apple II drive, and can recognize

any storage device using Apple proto-
col. The Unix-like file structure allows
managing larger numbers of files on
larger storage devices. ProDOS sup-
ports interrupt-driven processing and
will also support the upcoming Apple-
Net local area network. Address: Avail-
able from most local Apple dealers or
Apple Computer Inc., 20525 Mariani
Ave., Cupertino, CA 95014.

VIC Programs. The MicroBase is a
data base and mailing label/report gen-
erator for the VIC-20/64. It allows up
to 12 fields per record, up to 80 charac-
ters per field, and up to 176 characters
per record. Fields can be sorted by al-
pha, numeric, or character match pa-
rameters. It can also print mailing la-
bels, reports, etc. $29.95 for cassette,
$34.95 for diskette. Address: Arfon Mi-
cro, 111 Rena Dr., Suite C, Lafayette,
LA 70503 (318-988-2478).

TRS-80 Info System. Exec-1 for the
TRS-80 Model 2, 12 or 161s an informa-
tion system consisting of a mailing list
of names, addresses, and telephone in-
formation; a letter/memo for printing
memos and letters; a record inventory
utility; a check management system
with tax code; a stock security system; a
personal finance application; and an
apppointment manager. $199. Address:
Micro Architect Inc., 6 Great Pines
Ave., Burlington, MA 01803 (617-272-
5658).

IBM PC Telephone Communication.
The PC-to-PC 4800 Baud is software
that allows users of IBM PC’s to com-
municate at 4800 baud over voice-grade
telephone lines. This is about one type-
written page per second. An automatic
error recovery feature ensures that any
data transmission errors will be imme-
diately detected and corrected. The use
of this system requires both transmit-
ting and receiving PC’s to incorporate
this firm’s software and PC Express in-
tegrated software/hardware communi-
cations package. $350. Address: Intelli-
gent Technologies International Corp.,
151 University Ave., Palo Alto, CA
94301 (415-328-2411).

Wordprocessor Graphics. Wordplot
incorporates graphic data in a word-
processor text file. It edits the data, pro-
duces a grid, automatically scales the
data, and then creates a word-processor
compatible text file. It is available for
the IBM PC, TRS-80, and Apple Ile.
Address: ATC Software, RT 2, BX 448,
Estill Springs, TN 37330 (205-837-
4718). &
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NTS Electronics

NTS Intronic Training is a carefully developed
and tested learning system providing a tho-
rough intergration of advanced electronic
hardware with modern lesson texts. The
relationship between theory and practical
applications is made clear through the
hands-on experience of building and
assembling kits of state-of-the-art
equipment. Courses include a wide
variety of test instruments, both digital
and analog, as well as other units
not shown here. And, depending on
the NTS program you select, you
can earn up to 30 CEU credits for
successful completion. Our full-
color catalog has complete
details. NTS has taught
industrial skills for over

78 years—a record

that has no equal.

Learn Robotics,
Microcomputers,
Microprocessors,
Digital Video, Test
Equipment and more
with NTS INTRONIC " home
training. Courses include
state-of-the-art equipment,
lessons and texts to make
your hands-on programs
exciting and down-to-
earth practical.

HERO 1 is included in two
courses, one basic and one
advanced. You'll cover
principles of industrial
electronics, microprocessor
troubleshooting, fundamen-
tals of mechanics, and robotic
applications in industry.

You'll learn analog and digital
skills, radio control, fluidic,
pneumaticand servo-mechanisms,
as well as computer interfacing
and robotic programming.
HERO 1, complete with arm,
gripper and speech synthesis
board, is a fully self-contained
electro-mechanical robot—the
featured unit in the most
exciting training programs

ever offered in home study.
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FIRST WITH TOMORROW'’S
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1. Advanced **Z Chassis’* NTS/HEATH **‘Smart Set’’
with computer space command remote control and
space phone. Originate or receive telephone calls
through this set and the number appears

on the screen-store your police and other 1
emergency numbers into memory which may
be recalled and auto-dialed at any time.
Traditional and incomparable picture quality
Unit has Quartz Controlled Tuning, 178
channel capacity, remote antenna switch
accessory for reception of VCR, VDR, Broad-
cast, Cable, Video Games, and Personal
Computer Input (no cable change} plus
computer- controlled color. Featured

in all-new Video Technology Course.

12:01:38
Tid-566-1212
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2. NTS/HEATH HN89A Microcom-
puter is included in two programs.
This famous and reliable unit features
Floppy Disc Drive, 48K Memory on
Board, CRT Terminal with its own
Z-80 Processor, and standard
keyboard as well as Numerical Input Keyboard. The growing
importance of computer knowledge and skills have made
these programs increasingly significant. The experience
gained in assembling these kits is invaluable in the
understanding of computer troubleshooting skills

3. NTS Microprocessor Trainer is included in our Industriai and

Microprocessor Technology Course. It is a portable unit, contained in

a convenient high-impact Carrying case. Hardware/ Use the mali-in card or fiil out and mail the coupon. Indicate the field of your choice.
Firmware includes Monitor Operating System- (One, only piease.) FREE fuil color calaiog will be sent to you by return mail.
Expandable User Memory-User Experimental On- H A

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS Pept 2057103
e Vox 4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE colcr catalog on course checked below:

O Robotics O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digital Electronics O Video Technology
0O Auto Mechanics O Home Appliances

O Air Conditioning/Solar Heating

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

Name Age _

Address s . —

|

B o o o o o o o o G N G N - -

Apt. _  City -

State - — __Zip

O Check if interested in G.1. information.
O Check if interested ONLY in classroom training in Los Angeles
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A New Approach
To Tape Azimuth
Alignment

By Len Feldman

AVE you ever wondered why
H commercial prerecorded cas-

sette tapes don’t always sound
as good on your cassette deck as the
tapes you record yourself on the same
deck? Many experts place the blame on
poor high-speed tape duplication, which,
indeed, can be part of the problem. Fre-
quently, however, the real fault is poor
orientation of the playback head with re-
spect to the recorded tracks on the tape.

At the very slow 178-ips speed at
which cassette tapes travel past the
deck’s heads, the longitudinal tape
length occupied by a single alternation
of a high-frequency signal is extremely
small. One full cycle (two alternations)
of a 20-kHz signal, for example, takes
only 0.00005 second to pass the head. In
this extremely short time, the tape has
actually traveled only 0.00005" X
1.875”, or 0.0000938". That’s only 93.8
millionths of an inch! It’s obvious that a
tape head wouldn’t have to be tilted
very far from perfect perpendicularity
to the direction of tape travel for the
head gap to cover the entire length of a
single 20-kHz cycle. Should this occur,
the positive- and negative-going alter-
nations of the cycle (or, more correctly,
the two patterns of magnetization on
the tape) would cancel each other and
no 20-kHz output would be available
from the playback head. An exaggerat-
ed representation of this condition is il-
lustrated in Fig. 1.

The Table details how much attenua-
tion (reduction in signal amplitude)
would occur during playback of a cas-
sette tape when head azimuth error var-
ies from as little as 3 minutes of arc
(0.05°) to as much as 15 minutes of arc
(0.25°) for frequencies between 1 and
20 kHz. As you can see from the entries
in the Table, once frequencies begin
to become attenuated, the decrease is
more and more rapid with increasing
frequency.

If the record and playback heads in a
cassette deck are misaligned with re-
spect to each other by as little as 0.2°, a
10-kHz signal will be attenuated by
slightly greater than 3 dB. For the same
degree of misalignment, a 15-kHz signal
will be down by 7.77 dB, while a 20-kHz
signal will be attenuated a full 18.6 dB!
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Needless to say, proper head alignment
is of critical importance at the higher
frequencies.

Which Head to Align? Tape head azi-
muth alignment isn’t new. For years,
professional open-reel tape decks have
had facilities that permit users to peri-
odically adjust the record head with re-
spect to the fixed, factory-aligned play-
back head. However, only a few
manufacturers of three-head cassette
decks provide the same facilities in their
products. (With cassette decks that
have common record/play heads, azi-
muth alignment isn’t a problem, since
the same head both records and plays
back the tape and is by definition prop-
erly aligned. The problem arises only
when playing back tapes recorded on
other decks.)

Nakamichi was first to provide the
user with adjustable record-head azi-
muth alignment facilities and the first to
introduce a deck that performed the ad-
justment automatically. In both cases,
only recording head azimuth was made
adjustable, with playback head azimuth
fixed at the factory, using a precision
reference. This guarantees that tapes re-
corded on the deck could be played back
with correct azimuth alignment on the
same deck. Tapes recorded on any other
deck with correct alignment could also
be played back with no loss in signal
information.

Tapes recorded without correct azi-
muth alignment—unfortunately true of
many commercially prerecorded
tapes—will suffer the degree of high-
frequency attenuation discussed above.
The plot thickens with auto-reverse cas-
sette decks. If you were to attempt to
play a tape on such a deck, even if the
record head is perfectly aligned with the

play head during the forward pass of the
tape, when the tape moves in the oppo-
site direction it follows a slightly differ-
ent path and adjustable record head azi-
muth doesn’t solve the problem.

From the foregoing, the obvious solu-
tion to the azimuth problem is to have
the playback—not the record—head
adjust automatically. This could be ac-
complished in much the same manner
as Nakamichi uses in its automatic
record head azimuth alignment system,
using a 400-Hz tone recorded in-phase
on both tracks. During playback, the
phases of the right and left channel out-
put signals are compared and any differ-
ence is fed to a circuit that automatical-
ly adjusts the record head until both
signals are in-phase. The drawback is
that there’s no universal effort to have
these test signals on all tapes to be
played back. Furthermore, this ap-
proach doesn’t take into account mis-
alignments that occur during playback
from one end of the tape to the other;
such changes wouldn’t be corrected by
the Nakamichi test-tone/phase-com-
parison system,

TAPE TRAVEL

e
PLAYBACK
HEAD

Fig. 1. With severe azimuth
error, high frequencies on tape
can be totally cancelled by
tilted tape playback head.

ATTENUATION OF HIGH FREQUENCIES AS A FUNCTION OF
AZIMUTH ERROR

Azimuth Error

(minutes) 3
(degrees)

Frequency (kHz)

1 0.00
2 —0.01
4 —0.03
6 —0.06
8 -0.1
10 —0.18
12 —0.26
15 —0.40
17 —0.52
19 —0.65
20 —0.73

0.05

6 9 12 15

0.10 0.15 0.20 0.25
Loss (dB)

—0.01 —0.02 —0.03 —0.04
—0.03 —0.06 —-0.1 —0.18
—0.11 —0.26 —0.46 —0.73
—-026 —-0.59 —-1.05 —1.67
—0.46 —1.05 —-1.91 —3.07
—-0.73 —1.67 —-3.07 —5.03
—1.05 —-245 —-459 —7.77
—1.67 —3.97 —7.77 —14.6
—217 —-527 —-108 —255
—-275 —-685 —153 —
—3.07 —7.77 —18.6 —
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A New Approach. Because Nakamichi
was the pioneer in cassette-deck azi-
muth adjustment, it seems only natural
that this company should once again de-
vise a unique and realistic solution to
the problem. In a recently introduced
cassette deck dubbed the **Dragon,” the
company introduced the revolutionary
Nakamichi Auto Azimuth Correction
(NAAC) system, which promises to
solve the problem once and for all. The
key element of the NAAC system is a
unique playback head that *‘reads” two
signals from each track.

Under the Nakamichi NAAC sys-
tem, no special test signals are used;
rather, actual program material signals
are used. Hence, the phase difference
between the signals in the left and right
channels cannot be compared, since the
two channels don’t carry identical pro-
gram information, let alone in-phase
signals. Within the same channel, how-
ever, if two gap/coil combinations read
the contents of a given channel, the sig-
nals will be identical and, if azimuth
alignment is perfect, in-phase.

Operation of the NAAC system is il-
lustrated in Fig. 2. A dual-core play-
back head ““reads” two signals from the
same track. One signal corresponds to
information on the upper half of the
track, the other to information on the
lower half. Each signal is then passed
through a bandpass filter, which selects
the portion of the spectrum that’s most
appropriate for phase comparison.

Because very-low-frequency signals
won’t differ appreciably in phase, even
if azimuth is off, they cannot be used as
a sensitive phase-comparison indicator.
Nor will very-high-frequency signals
meet the proper criteria, since they
might appear to be in-phase when, in

FOR ONE STEREO CHANNEL

4
BANDPASS
FILTER
¥
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STANDARD CORE CONSTRUCTION

fact, they could be out-of-phase by one
or more complete cycles.

The filters represented in Fig. 2 were
designed to avoid the frequency ex-
tremes but to provide sufficient band-
width to ensure a high probability of in-
band signal with normal program
material. It’s important at this point to
emphasize that Nakamichi’s NAAC
system operates with actual musical
program material, read by the split head
during playback of any tape, whether
recorded on the same or any other cas-
sette deck. Since no special test signals
are needed for system operation,
NAAC is virtually universal in
application.

Having been filtered, the signals pass
through squaring circuits and then
through a precision phase comparator
that extracts any phase error that exists
between them. Any error signal gener-
ated at the output of the phase compara-
tor is amplified and used to drive a servo
motor that readjusts orientation of the
playback head until the error
disappears.

The system is designed so that when
power is first applied to the cassette
deck, the playback head automatically
orients to a normally correct position,
as it might be in a standard fixed-head
cassette deck. As soon as any program
material is read by the two-part play-
back head, the NAAC system comes
into play and continuously tracks azi-
muth status and readjusts head orienta-
tion for as long as a tape is being played.
When program material lacks informa-
tion in the frequency range of the phase-
comparator circuit, playback head ori-
entation ‘“‘freezes” in the last adjusted
position until new program material is

More Details. Development of NAAC
made it possible for Nakamichi to de-
sign an auto-reverse transport function
into the Dragon that optimally plays
back tapes in both directions. The sys-
tem guarantees full frequency-response
reproduction from any tape that has the
potential to deliver such reproduction,
regardless of whether the tape was re-
corded on the Dragon or any other cas-
sette deck.

In the interesting technical paper
concerning development of the NAAC
system and other features incorporated
into the Dragon, Nakamichi points out
that errors in response, such as those
caused by incorrect azimuth, are further
accentuated when sliding-band noise-
reduction systems (Dolby B and C and
even linear-companding systems like
the dbx) are used. With such noise-re-
duction systems becoming increasingly
popular, it becomes even more impor-
tant that proper azimuth be maintained.
Nakamichi’s solution to the problem is,
as usual, a most sophisticated and in-
ventive one.

Future Outlook. Interestingly, even as
the audio industry is about to enter the
digital age, researchers are still working
on improving the analog cassette deck.
This is very reassuring, since the cas-
sette deck is the one analog component
likely to survive as a program source
even after digital discs have supplanted
conventional LPs. Hopefully, the lead
taken by Nakamichi in optimizing tape
head azimuth alignment will be emulat-
ed by other manufacturers of high-qual-
ity cassette and even open-reel decks—
even if this means signing a licensing
agreement with the inventors of the

sensed. NAAC system. ¢
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Fig. 2. Block diagram of automatic playback head azimuth correction system.
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Applés new
Monitor 11
- Asight for

sore eyes.

If you've been using aTV as
a monitor, perhaps you can get
a friend to read this for you:

Apple’s brand new Monitor
Il will improve your vision.

It features all the latest
ergonomic improvements in
monitor technology.

For example:

Studies have shown that
the leading cause of eye fatigue
for computer users is lack of
contrast between the displayed
characters and their background.

So we designed the Monitor
[l around a high contrast green
phosphor CRT that provides an
extremely dark background.
That means you can read text
at a lower brightness. And
that means you can be more
productive — working longer
and more comfortably.

Toward that same end, we
also gave Monitor Il a tilt screen.
So you can angle it perfectly for
your working position, without
scooting your chair around or
sitting on phone books.

And we made that screen
antireflective to reduce glare
from ambient light.

Monitor I also features
a high bandwidth video
amplifier and a high tolerance
linearity circuit. The former
keeps characters from smearing

on the screen and eliminates the
annoying “ghosts” left by a fast
moving cursor. The latter keeps
characters crisp, legible and
prevents “keystoning” right up
to the edges of the display. Both
add up to superior display of
80-column text and extremely

Sereen tilts for
best working position.

Antireflective screen. /

Interior of CRT is etched to reduce

glare and improve crispness.

Fits perfectly atop the Apple lle.

accurate graphics.

Designed as the perfect
system partner for the Apple”lle
Personal Computer, Monitor 11
requires no monitor stand. Its a
perfect fit, aesthetically as well
as technically. So it’s pleasing to
the eye even when it's turned
off. See for yourself.

At your local authorized
Apple dealer.




NowApple |

plots color.

Since color graphics are
becoming ever more important
in business, we've been hearing
more and more calls for a color
plotter as reliable as an Apple.

Here itis:

Apple's new Color Plotter
can generate all kinds of presen-
tation graphics, engineering
drawings or anything else you
have to illustrate in up to eight
brilliant colors.

And it can perform its art on
any size paper up to 11" x 17"
Or, with optional transparency
pens, it can draw right on
transparent film for overhead
projection.

Measuring just 4.8"H x [6"W
x [2"D, its the smallest four-
color, wide bed color plotter you

can buy — about half the size
of conventional flatbed
plotters. So it takes up
less space on your
desk and can easily be

) High tolerance

4t linearity circuit.

_ High bandwidth

video amplifier

Am\kC'lre is a service mark of Apple Computer Inc

moved to someone else’s desk.
There are two color plotter
accessory kits to choose from
to assure a perfect marriage with
your Apple [l or lle,or Apple I1L.
Each kit comes with eight
color pens — red, blue, green,
black, burnt orange, gold, violet
and brown. Plus a starter
package of plotter paper. Plus
all the manuals, documentation
and cables appropriate to

L

Carry onwith

Carry-In

No matter how long you've
owned your Apple system,
you can now get a long term
service contract at a very
reasonable cost.

AppleCare Carry-In Service
is a service plan that will
cover most Apple-branded
components in your system
for one full year.

It covers an unlimited
number of repairs and is
honored byover 1500 authorized
Apple dealers nationwide.

Apple-trained technicians
assure you of the highest quality
service, fast — in most cases less
than 24 hours.

your particular kind of Apple.
So you can get up and coloring
right away.

Apple also offers a complete
selection of 24 different pen
packages — so you can choose
whatever colors you need in a
variety of widths for a variety of
applications and media types.

As you might expect, all of
the above is available at many

of our authorized Apple dealers.

C'lrry—ln Service is 1deal
for anyone who needs to
know ahead of time the cost of
maintenance for their system.
So check out the details —
vou'll find it’s the lowest cost
health plan an Apple can have.

|
|

»ple Computer Inc., 20525 Maviani Ave., Cupertino, Caltf 95014, Fortheuutwnnd dealer nearest vou, ui” (800) 538-9696. © 1983 Apple Computer Inc. |
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How ac line surges, brownouts
spikes, and noise can cause
computer “‘crashes’’ and data errors

By Francis J. Stifter*

Ac power line problems haunt the per-
sonal computer user in many subtle
ways. Program difficulties are some-
times the result of programmer inepti-
tude, but they can also be traced to ac
power irregularities. For example:

¢ That ingenious game that you've just
created develops bugs after a few perfect
copies have been printed for the com-
puter club. A computer error? More
likely, it’s caused by interaction over the
power line between the printer and
computer.

® Your computer had major repair
work a few months ago, but it seems
some minor chip fails every couple of
weeks. Poor computer design? Probably
not. Damage from a high-voltage spike
may have destroyed some components
immediately, while degrading others to
the point where they failed when the
next minor power spike occurred.

® On a hot day, even with an air condi-
tioner running, your computer ‘‘acts
up.” Heat-sensitive equipment? Unlike-
ly. Heavy air conditioning loads accom-
panying summer heat often give rise to
brownouts—evidenced by temporary
low voltage conditions and increased
power-line disturbances.

Most computer manufacturers design
their equipment to operate with the ac
power normally supplied by your
friendly neighborhood utility. Howev-
er, abnormal power conditions occur on
occasion, causing grief, despair and sad-
ness in computer country. In this arti-
cle, some of the most common power-
related computer problems will be

*President
Electronic Specialists, Inc.

examined and ways of alleviating them
will be shown.

Fower Line Noise and Hash. Com-
puter “glitches,” as contrasted to out-
right equipment damage, are usually
caused by electrical system noise—
which travels under many different
guises. On TV receivers, power line
noise is frequently (and erroneously)
called “snow.” On radios, it is some-
times called “static.” Electrical noise is
also often referred to as ‘*hash,” “‘power
glitches,” or “‘power pollution.” Hash
was a term used in the early days of ra-
dio and audio to describe continuous,
dense noise, and it is still used by some
engineers and technicians for particu-
larly oppressive noise conditions.

Electrical noise is impressed on the
power lines in several ways. These noise
sources can be classified as RFI (radio
frequency interference), EMI (electro-
magnetic interference), and conducted
interference. Regardless of the source or
the mechanism through which the in-
terference is impressed on the line, the
net effect on computer behavior spells
trouble.

Power-line noise can scramble the
output of a computer, whether it’s to a
disk drive, printer, or other peripheral.
Figure | shows what might happen if
such noise got mixed in with the output
to a printer.

The reason for the garbled characters
is that the binary representation of char-
acters is nothing but a string of Os and 1s
and changing just one of those digits to
the other one changes the character.
For example, the binary representation
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“I built this 16-bit
computer and saved money.
Learned a lot, t00.”

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won’t become obsolete for
many years to come.

Save by building it yourself. You can save hundreds of
dollars over assembled prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit — money you can use
to buy the peripherals and software of your choice.

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: DIAGNOSTICS:
128K-768K bytes ™ Memory self-test

MICROPROCESSORS:  ©Onpower-up o
16-bit: 8088 AVAILABLE SOFTWARE:
8-bit: 8085 2-DOS (MS-DOS)

DISK STORAGE: CP/M-85

e Z-BASIC Language
-in st
e Microsoft BASIC

320K bytes/disk g ol
SuperCalc
KEYBOARD: WordStar
Typewriter-style; MailMerge
95 keys,13 Data Base
function keys, Manager
18-key numeric pad Most standard
GRAPHICS: 8-bit CP/M

Always in graphics mode. Software
640h/225v resolution;
up to eight colors

are available*~

COMMUNICATIONS:
Two RS-232C Serial
Interface Ports and
one parallel port

%128K bytes standard. *=Optional.

¢ 1L° - o

The H-100 is easy to build — the step-by-step Heathkit
manual shows you how. And every step of the way, you
have our pledge —“"We won'tlet you fail” Help is as close
as your phone, or the nearest Heathkit Electronic Center.

And what better way to learn state-of-the-art computing
techniques than to build the world’s only 16-bit/8-bit
computer kit? To run today's higher-speed, higher-per-
formance 16-bit software, you need an H-100. it makes a
significant difference by processing more information at
faster speeds.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100’s standard 128K byte
Random Access Memory compiement can be expanded
to 768K bytes — compared to a 64K standard for many
desktop computers.

And the industry-standard S-100 card slots support
memory expansion and additional peripheral devices,
increasing future upgradability of the H-100.

High-capacity disk storage, too.The H-100's 5.25" floppy

disk drive can store 320K bytes on a single disk. The

computer also supports an optional second 5.25" and

external 8" floppy disk drives. And an optional multi-
megabyte internal Winchester disk drive
will be available in the near future.

The H-100 gives me the
for my computer dollar!




Critical circuits are pre-assembled, making the H-1€0
easier and faster to build!

Want beautiful high-resoluticn graphics? You can create
extensive charts, drawings, craphs and symbols te meet
your needs — us ng the H-100's bit-mapped grephics
and its 640 x 225 pixel video display.

The H-100 gives you tota communications flexability.
Three interface ports let you plug in dot-matriz and
letter-quality prinzers, as wzll as other peripherals.

Compare th2 H-100’s exceptional capabilities-
with other deskiop computars:

1BM
Heathkit Personal Apple
‘COMPUTER: H-100 Computar n
MICROPROCESSORS:
16-bit: 8088 8088 =
8-bit: 8085 - 6502
RANOOM ACCESS MEMOFY:
Minimum: 128KB 16KB 128KB
Maximum: 768KB 576KB 258KB
FLOPPY DISK STORAGE:
Per Oiskette: 320KB 320KB 143KB
Maximum Internal: 640KB - 640KB 142K8
8" Floppy Suppont: Standard . —
EXPANSION SLOTS: Five $-100 Five (three Eight
(four available) available)
1/0 PORTS:
Parallel: 1 Optiona -
Serial: » 2 Optiona L §
VIDED DISPLAY:
Line Columns 25x 80 25x 800 24+ 8)
Pixels Colors 640 x 225 640 x 200 560z 192
(8 colors), (2 colors) (16 czlo-s)
320 x 200
(4 colorg
OPERATING SYSTEMS: CP M-85, CP M-8¢€ Apple SIS

2-00S (MS-003)  PC-00S (MS-DOS)
UCSD P-Sydem

Information current as of £/31/82. =#+Ezternal disk storage available saor.

Learn by building. When you tuild and operate the H-100,
you learn more about this soohisticatec computer sys-
tem and its unique 16-bit/3-bit software capabil tizs.

Circle No. 28 on Free Information Card

Learn frcm outstanding documentation One of the most
important parts o° any compufer system is documen-
tation — and Heatnkit docamentetion is among the in-
dustry’s best. Ourinstruction and operazing manuals are
fully detailed, in the world-famcus Hea:hkit tradition.

Learn by doing. Many of our seftware programs come
with a complete set-up end operating manual. More
complete than most otner software documentation, each
manual not only tells youwhat tre prcgram will do — it
shows you the easies: way to accomplish each task.

We back you all the way. \Vith Heathkit computer prod-
ucts, tecnical assistence and expertise is as close as
your telephone — or the 1earest Heathkit Electronic
Center.¥ Complete technical assistance and service is
available at over €0 locations nationwide.

Buy from a leader. When you choose a Heathkit com-
puter, you get the backing and reliability of the world’s
leader in quality electronic kits far over 50 years! You
can courtt on us for quelity, service. reliability and value —
at kit prices that give you more computer for your dollar!

See the H-100 in action. Visit your nearby Heathkit Elec-
tronic Center, which
has the world's first
16-bit/8-bit computer
kit, peripherals and
coftwere programs on
cisplay. See your tele-
ghone white pages for
tne nearest store loca-
tion. Gr mail the cou-
con today for a FREE,
fall-color Heathkit

Always in graphics mode, you computer catalog.

can control each of th2 H-1C0’s
144,000 screen dots! (Color
graphics optional)

CLIP COUPON AND MAIL TODAY TO: Dept. 310-104
Heath Company, Dept. 310-104
Benton Harbor, M| 49022

Please send my FREE Computer Catelog, wirh details on
the new 16-bit/8-bit H-100 Comnpute~ K t, today!

Name -
Address
City

CP-218R

“Heathkit Electronic Centers are umits o Veritechnology Electronics Corporation.
Heath Compzny and Veritechnalogy El2ctronics Corporatson are subsidiaries of
Zenith Radic Corporation. Prices, praduct availability and specitications are
subject to change without notice

Heathkitms




| payroll figures.

| er, computers located in severe-noise

in the ASCII system for the letter A is '
100 0001 (65 decimal, or 41 hex). If a
noise spike changed the binary to 100
1001, the character would be an I (73
decimal, 49 hex). Thus, noise that gets
into a computer system can easily be in-
terpreted as data and becomes confused
by the system with the data that was
originally there.

Of course, noise can introduce an un-
wanted bit anywhere in the processing
train. Commands may be modified, in-
termediate computations may be affect-
ed, or instructions from an incorrect
memory address may be retrieved. Er-
rors can be trivial or serious; they may
merely be a nuisance in a game situation
or they may gravely affect a company’s

Noise typically enters a computer
through its power supply. A bare bones
power supply system is shown in Fig. 2.
Ac power is applied to the primary

winding of transformer T. The second-
ary voltage is rectified by diodes D/ and
D2, and a high-value electrolytic filter
capacitor, C, is used to smooth the rip-
ple. Rectified, filtered dc voltage is
passed through a regulator, holding
voltages to values required by the com-
puter circuits. A portion of any noise
impressed on the power line's sinewave
voltage will pass through the trans-
former and rectifiers when they con-
duct. Electrolytic capacitors used for
filtering have a very large series induc-
tance, effectively rendering the capaci-
tor useless for filtering high-frequency
noise. Regulators, being low-frequency
devices, may pass some of this noise
directly through to the microcomput-
er’s dc supply system. Once there, an
occasional noise pulse may alter the
state of a logic circuit, creating a
computer error.

Modern computers have input-noise
filtering and spike suppression, so most
power-line noise is attenuated suffi-
ciently to prevent logic errors. Howev-

environments may encounter some in-
terference. Unfortunately, some homes
contain enough appliances, typewriters,
and tools to also qualify as severe envi-
ronments. Offices and factories are even
more likely to present a severe power
pollution environment.

Radio frequency interference (RFI)
that adversely affects computers can be
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caused by CB radios, police or taxi radi-
0s, broadcast radio and TV stations, or
other broadcasting services. RFI can
also originate from medical diathermy
equipment, neon or arc type lights, and
welding shops. Spherics, such as light-
ning or electrical discharge between
clouds of sand or snow, also generate
considerable RFI. Motors, electric
switches, and other devices that inter-
rupt current usually generate RFI, al-
though only very large motors or power
station switching gear generate enough
radio frequency energy to pose interfer-
ence problems for computers.

Acting as antennas, the power com-
pany’s lines pick up the r-f interference
and conduct the energy in all directions.
Some of this interference ultimately
finds its way to the wall socket behind
your computer desk. Any radio-fre-
quency energy that passes through the
computer’s input filter and transformer
may be responsible for changing logic
states in the computer circuits.

RFI below about 6 or 8 MHz (which
includes the entire AM broadcast band
and extends well beyond it) can directly
affect computer logic gates, while high-
er frequencies can easily be detected by
any of the many diodes found in a com-
puter and then enter logic circuits to
create errors.

Electromagnetic interference (EMI)
is created when magnetic fields enve-
lope the ac power lines. Perhaps the
greatest source of EMI is lightning and
other spherics, where large magnetic
fields set up by the discharge current
generate considerable EMI on power
lines. Other EMI sources are welders,
electric staplers, and solenoid-operated
equipment such as vending machines
and time clocks. Once on the power
lines, electromagnetically created inter-
ference is conducted throughout the
system, gradually diminishing in
strength as it travels from its source.

Conducted interference is noise ap-
plied directly to power lines by appli-

ances, tools, motors, and other electri-
cal devices. The noise is conducted from
these sources throughout the wiring of
the room, office, building, and neigh-
borhood. The noise level is gradually at-
tenuated as the noise is conducted away
from the interference-generating
source, but it may still be troublesome
hundreds of feet away.

Power company transformers usually
attenuate noise voltages considerably,
so that noise is likely to be confined to
the area where it is produced, within the
bounds of local transformers. Noise at
an extremely high level, such as that
from welders, power company switch-
gear, or spherics, may still retain suffi-
cient energy to create interference after
passing through several transformers.

So-called “‘clean” or ‘“dedicated”
lines, brought out from a circuit-break-
er box and up to a computer, usually do
little more than add some additional
power-line length for noise to travel.
Actual interference reduction by a dedi-
cated line is minimal unless the line is
connected to the power-transmission
lines through a separate “‘dedicated”
transformer. Such an installation is very
expensive. Dedicated lines are useful,

though, in isolating computer equip-
ment from the damage that can be
caused by low-voltage situations or no-
voltage (as in the case of a circuit break- |
er opening) situations. Operating a
computer from the same line that’s used
by an air conditioner or electric heater
should be avoided. i
Interaction between system compo-
nents occasionally causes computer er-
rors. Disk drives, dot-matrix printers,
or impact printers may generate suffi-
cient noise to cause errors; since they

Computers & Electronics




“Radio Shack’s TRS-80 Model 100
IS an amazing machine.”

—Byte Magazine, Page 34, May 1983

“When | consider the unheard-of abilities contzined in this small, uncer
$1000 package, | must rate the Model 100’s performance “axcellent.”

“It is the first nortable computer
we’ve seen that’s both
practical and affordable.”

—Popular Computing,
May 1983

—InfoWorld, June 27, 1983

“It can do all of the things that one
of the new irtegrated systems
on much larger machines can do.”
—Computers & Electronics,
May 1983

The Computer That’s Taking America by Storm is

Radio Shack’s 799 Micro Executive Workstation”

More and more people are finding it easy to make friends
with our TRS-80 Model 100 portable computer. Maybe it’s
things like a full-size keyboard, a built-in modem and an
8-line by 40-character display. Or is it? Byte magazine said,
*On top of the impressive collection of hardware that makes
up the Model 100 is an equally impressive collection of
software.” Indeed, the TRS-80 Model 100 is the only com-
puter with five built-in programs. Use it as a personal word
processor, address book, appointment calendar, telephone
auto-dialer and communications terminal.

And Basic Computing says Model 100’s BASIC language
“. .. gives perhaps the most accurate transcendental math-
ematical functions in any computer.” In its May, 1983 issue,

Radio fhaek

The biggest name in little computers®
A DIVISION OF TANDY CORPORATION

Money magazine said “. . . the Model 100 is so packed with
goodies that it could well become the machine of the year.
Just the fact that someone who knows absolutely nothing
about computers can sit down . . . and in less than 10 min-
utes be writing letters on it puts it in a class all its own.” Read
enough? Then get your own TRS-80 Model 100 at your
nearest Radio Shack Computer Center or participating store
or dealer!

r
NEW! 1984 TRS-80 CATALOG! Send for your free copy.

Mail to: Radio Shack, Dept. 84-A-676
300 One Tandy Center, Fort Worth, Texas 76102

Name
Company
Address
City
Telephone

Prices apply at participating Radio Shack stores and dealers

Reprinted with permission from: Basic Computing, May 1983, pp. 41-42, ©80-Northwest Publishing, Inc.. Byte Magazine, May, 1983 pp. 14-34, Corputers & Electronics, May 1983 pp. 51-55, ©Ziff-Davis Publishing
Company; InfoWorld, June 27, 1983, pp. 66-69, Copyright 1983 by Popular Computing/Inc., a subsidiary of CW Communicaticns, Inc.; Money, May 1983, pp. 154-158, ©Time, Inc.; Popular Computing, May 1983,

pp. 86-165.
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JThe New

Heath/ Zenith

8/16 Bit Desktop Computer

® 16-bit/8-bit dual microprocessors!
S-100/1EEE 696 expansion bus!
Dual 320K-byte 54" floppy disk
drives!

128K RAM expandable to 768K!
640 X 225 pixel video screen!

Color capable!

Two serial/one parallel I/0 ports
High-power switching supply

That’s what Zenith Data Systems
highlighted in its initial announcement
of a new series of personal desktop com-
puters. It was exciting news, and about
time! After all, how long could ZDS and
its sister operation, Heath, run with
their workhorse 8-bit-CPU H/Z-89/90
desktop models in today’s volatile com-
puter world? There’s a limit to how
many refinements can be made toa 1979
model, you know—a single built-in soft-
sector disk drive here, and additional se-
rial port there, a green-phosphor screen
option, etc. Enough already!

The arrival of a tan/earth-brown-en-
cased ZF-120-22 Zenith machine was
therefore almost cause for an editorial
party. This was obviously ZDS’s and
Heath’s new flagship computer. Will it
run IBM PC software? Will it also han-
dle the mountain of software both
HDOS and CP/M, used in its older
computer models? Is its graphics capa-
bility truly HiRes? How readily can ex-
pansion and enhancement be made?
And where is the kit version (it came a
few months later) that can save one al-
most $1000 against a $3599 factory-
wired cost?

Here is a report on our experiences
with the two models that answer the
foregoing questions and likely many
others that you have.

Distinguishing Features. Though the
H/Z-120 computers examined here fea-
ture monochrome 12”-diagonal green-
phosphor screens, you can also choose
amber or white at the same price (make
mine amber, please). A color monitor
can be added as a second display, re-
quiring the addition of two sets of color
video RAM chips to get RGB output
signals. (Another H/Z model, a low-
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View of the iterior of the H/Z 120.
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profile one without a built-in CRT, is
available, too, should one want color
only at the onset.)

The Heathkit version is a clone of the
ZDS model with two exceptions. (1)
Whereas the Zenith model comes sup-
plied with two built-in disk drives, the
standard Heath has one drive with pro-
visions for an optional built-in second
one. Drives are soft-sector, naturally,
and are dual-density, dual-side types.
(2) The kit version meets the more strin-
gent FCC Class-B r-f interference stan-
dards for home use, whereas the fac-
tory-assembled Zenith has a Class-A
designation for commercial environ-
ment locations. The kit’s lower r-f radi-
ation was largely achieved by spraying
conductive paint on the inside sections
of the case, a manufacturing procedure
that I was told would soon be applied to
the ZDS machines.

Most desktop personal computers
nowadays use either the manufacturer’s
own bus design or an adaptation of a

popular bus structure for system expan-
sion with optional special-purpose
hardware. In the H/Z-100 series, the
means of expansion is the popular S$-100
(standardized as the IEEE 696) bus.
Five slots are built into the computer,
but only four are usually available for
expansion, since one must be occupied
by the floppy disk drive controller card,
while another slot would be used for a
hard-disk controller if one uses a Win-
chester drive. Into the remaining un-
used slots can be plugged any combina-
tion among hundreds of expansion or
enhancement off-the-shelf S-100
boards: I/0 port, digital vocalizer, A/D
and D/A, and other special-purpose S-
100 cards.

Inside the cabinet is a powerful col-
lection of hardware, starting with the
8085 8-bit and 8088 16-bit microproces-
sors. The system can address up to 1M |
byte of memory, including 768K of
user-addressable RAM. Three banks of
64K of RAM each (192K total) are re-

Computers & Electronics



served for the red, green, and blue video
banks for full-color display operation
Sockets are provided on the computer’s
main board to expand on-board RAM
from the 128K supplied to 192K. Fur-
ther memory expansion is via plug-in
memory cards.

The three 1/0 ports supplied (two se-
rial and one 8-bit Centronics parallel)
make it possible to connect into the sys-
tem a variety of printers, modems, plot-
ters, etc. A fourth light-pen input port is
not presently supported with software.

An integral 12” diagonal-measure-
ment white, green, or amber CRT in the
all-in-one systems displays alphanu-
meric and other characters on-screen in
a 5 X 9 matrix. The character set ix
“soft” programmed, giving the user the
opportunity to dynamically redefine it
as desired, and alternate character sets
are available with software.

One of the nicer features built into the
machine is its bit-graphics capability

October1983

With this feature, one can display high-
resolution (225 lines of 640 dots) mono-
chrome and, optionally, full-color
graphics in two and three dimensions.
Each of the 144,000 screen pixels is indi-
vidually addressable and can be as-
signed any one of eight possible colors.
Furthermore, text and graphics can be
mixed on the same screen. Installing the
color video RAM option alsc enables
the built-in CRT screen to display up to
eight levels of intensity.

The professional-style QWERTY
keyboard has the usual special-charac-
ter and special-function keys required
for computing. It also has a HELP key
that’s used by some software to guide
the user through the helpful “menus”
and a LINE FEED key that moves the
cursor down one line, without generat-
ing a carriage return, for continuing en-
try beyond the 80-column width of the
video display in software that doesn’t
have automatic wrap. Additionally,

there are insert/delete character (1/D

CHAR) and insert/delete line (INS/DEL |

LINE) editing keys.

Located on the numeric keypad to the
right of the main keyboard are the
cursor contrcl keys (HOME, left, right,
up, and down). Their functions are
available directly, instead of having to
use a shift key to access them.

With one drive slot empty in the H-
120 kit, the buyer has the option of fill-
ing it with a second identical Tandon

TM-100 320K-byte floppy drive or an |

11M-byte mini-hard-disk drive. The
drive controller, based on a popular
Western Digital design, is capable of
handling up to two 5% " and two exter-
nal 8” floppy drives. The wired Zenith
system has a model available with the
built-in Winchester drive in place of the
second floppy for an additional $2000.
Rounding out the system’s basic
hardware is a hefty and highly efficient
switching power supply that’s capable

*‘*
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Learning electronics
IS 1O pichic.

4

At any level it takes
work and a few

sacrifices. But with
CIE,it’s worth it.



Whoever said, “The best
things in life are free] was writing a
song, not living a life. Life is not
just a bowl of cherries, and we ail
know it.

You fight for what you get. You
get what you fight for. If you want a
thorough, practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home. Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
putting in hours. Butthe hoursyoudo
put in will be on your schedule, not
ours. You don’t have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,
processing...even to create new
leisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.

Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE. home study courses
are designed for ambitious people
at all entrv levels. People who may
have:

1. No previous electronics knowl-
edge, but do have an interest in it;
2. Some basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where vou start, then go on from
there to vour Diploma, an Associate
Degree if vou want it, and career.

Many people can be taught
electronics.

There is no mystery to learning
electronics. At CIE. you simply start
with what you know and build on it
to develop the knowledge and tech-
niques that make you a specialist.
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-

tronics course that’s right for you.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It’s built on ideas. So, look
for a program that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That's exactlg what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear (the things you see
in technical magazines) to actually
let you perform hundreds of check-
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Fven though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. When you need
additional individual help, you get
it fast and in writing from the
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

CIE offers you an Associate
Degree.

One of the best credentials you
can have in electronics — or any
other career field —is a college
degree. That’s why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.

Today is the day. Send now.
Fill in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on independent home study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you
may have.
Mail the card or
the coupon or write
CIE (mentioning the
name and date of
this magazine) at:
1776 East 17th
Street, Cleveland,
Ohio 44114.

PE-96

Cleveland Institute of Electronics, Inc.

1 Cl

ClIF. school catalog. .

1776 East 17th Streer, Cleveland, Ohio 4414
Accredited Member National Home Study Council

YES...I want to learn from the specialists in electronics — CIE. Send me my FREE

.including details about the Associate Degree program...
plus my FREE package of home study information.

MAIL TODAY!

Print Name _

Address Apt.

Citv. State Zip =
Age  AreaCode/Phone No. /

Check box for G.1. Bill bulletin on Educational Renefits: [ Veteran (J Active Duty
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of delivering more than enough power
to drive the computer and any extra S-
100 cards that might be installed in it.
The system’s cooling fan is built into the
power-supply module.

Software. With the exception of a
“Customer Demonstration Disk,” no
software is included in the H/Z-120’s
basic price. For our evaluation, we used
an 8/16-bit software package consisting
of CP/M-85 operating system (stan-
dard 8080 CP/M tailored to take full
advantage of all the features of the 8085
microprocessor), a Z-DOS operating
system for the 16-bit 8088 processor, an
MBASIC interpreter programming lan-
guage for CP/M, a Z-BASIC interpret-
er for Z-DOS, and a Microplan elec-
tronic spreadsheet.

Z-DOS is a version of Microsoft’s
MS-DOS operating system written for
Heath/Zenith computers and is similar
to the PC-DOS operating system used
in the IBM Personal Computer.
Though the two operating systems have
the same origin and are basically the
same in terms of features, IBM software
is not compatible with the 100 Series
computers and vice-versa. During our
use tests, we were able to DIR (directory)
some disk software written for the IBM
PC as well as for other computers writ-
ten under MS-DOS. We were unable to
RUN any of them, however.

MBASIC, from Microsoft, is an en-
hanced disk BASIC programming lan-
guage that has become more or less
standardized. Z-BASIC, also by Micro-
soft, offers more power in terms of
graphics and color selection.

Manuals. Supplied with the H-120
computer is a very impressive set of user
manuals. The least technical is the Z-
100 User’s Manual in looseleaf binder.
Contained in its 300 or so 812" X 117
pages is a superficially technical over-
view of system operation, written with
the beginner and nonprogrammer in
mind but containing much information
useful to experienced computer users
who are new to 100 Series computers.
With this manual comes a 5%4" soft-
sectored ‘‘Customer Demonstration
Disk” on which are programs, written
under Z-DOS and Z-BASIC, that dem-
onstrate the computer’s graphics art-
work and mixed text and business
graphics capabilities.

The User’s Manual, basically Z-DOS
oriented, includes sections devoted to
CP/M-85 and programming languages
(including BASIC). One of 12 appendi-
ces details configuring procedures for
customizing the system for different
printers (a greatly simplified procedure
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that takes less than two minutes to per-
form with most popular printers). An-
other gives step-by-step details for con-
verting software written for Heath’s
H-89 computer for use in the 100 Series.

For more serious users who have
hardware and software experience,
Heath also provides the Z-100 Techni-
cal Manual, which is divided into sepa-
rate Hardware, Appendices, and Boot
ROM Source Listings volumes.

Kit Assembly. Although the H-120is a
complex electronic device, it’s a very
easy kit to assemble and get up and run-

The remaining work basically involves
installation of the various boards and
subassemblies on the chassis, mounting
the disk drive(s) and video display tube,
etc. All subassemblies interconnect via
factory-prepared cables.

Assembly time is brief, considering
the complexity of this computer and our
previous experience in assembling the
much less complex Heath H-89 com-
puter. Our assembly time of about 10
hours included about two hours spent in
locating and rectifying a fault on the
disk drive controller card. Normally,
troubleshooting a card as complex as

ning. Very little electronic assembly is
required. The extremely complicated
main board, on which are located virtu-
ally all of the main computer circuit de-
vices (8085 and 8088 CPUs, support
chips, first 128K bytes of user RAM,
sockets for the 192K option, S-100 ex-
pansion bus and drivers, I/0 port elec-
tronics, and more) comes factory as-
sembled and tested.

Similarly, the video logic board
comes assembled and tested, with emp-
ty sockets to accommodate the two ad-
ditional 64K banks of RAM required to
provide color capability. Finally, the
power supply with built-in cooling fan is
a preassembled drop-in module with
even the power-distribution cable con-
nectors installed.

What’s left for the kit builder to do
consists of assembling the video deflec-
tion board, disk drive controller card,
and a small calibration board that’s
used for setting up the drive controller.

Three 1/0 ports are on the rear.
e - — ]

the drive controller is a task best left to
Heath factory service, but our working
Zenith Z-120 computer helped us local-
ize a faulty IC,

We’re impressed by how well all the
mechanical elements in this kit fitted to-
gether. Not once did we have to force
parts into alignment for insertion of
hardware. And the quality of the me-
chanical parts was excellent through-
out. In particular, the bottom plate,
which supports the entire computer, is
made of heavy-gauge steel and has cap-
tive nuts that simplify mounting of
subassemblies. The only tools required
for assembly were soldering iron,
longnose pliers, diagonal cutters, a cou-
ple of screwdrivers, and a hex driver set.

User Comment. Powerful, fast, versa-
tile, and attractive-looking, the Zenith
computer system is first and foremost a
small-business or professional machine.
Moreover, the machine is ideally suited
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for customized applications. The
Heathkit model, in turn, with more than
half the machine pre-built by Heath and
with a substantial price advantage,
should appeal to technical enthusiasts
and technical training institutions.

Heath/Zenith went its own way with
this design. It’s not a clone of some oth-
er successful or popular design, nor a
simple upgrade of a model in its line.
“Doing it my way” has its pitfalls,
though. Not being at all software or
hardware compatible with the popular
IBM PC—the ports, interrupts, disk
controller, and video are all differ-
ent—Heath/Zenith offers alluring al-
ternatives. The many S-100/1EEE 696
hardware additions available, the tradi-
tionally fine software support given by
Heath/Zenith and third-party suppliers,
and the vastly superior video capability
of the H/Z computers give these desk-
toppers a strong identity all their own.

Having an 8085 alternate processor is
also a positive factor since owners of
software for H/Z-89 8-bit computers
can use much of their existing software
immediately. I say ‘‘much of” simply
because such portability is limited to
software that was developed with 8080-
CPU code for the Z-80 CPU-based old-
er computers. Software that took ad-
vantage of the Z-80’s additional instruc-
tions cannot be used, however. Thus,
you can use H/Z-89 Wordstar, Mail-
Merge, SuperCalc, D-Spool, CBASIC,
Pearl 3, and a host of other software you
might own on soft-sectored disks. But
you couldn’t use H/Z’s 8-bit Condor,
RTTY, or Peachtree accounting
packages.

There is a considerable amount of 16-
bit software immediately at hand,
though, so that in most cases one
shouldn’t feel deprived. For example,
Peachtree alone has 16 accounting
packages designed for H/Z-100 Series
computers. I can quickly count 24
database management packages, too
(including Condor and Personal Pearl).
There are many word-processing and
spelling editors, also, for 16-bit opera-
tion. These include Wordstar, Peach-
text, Spellbinder, Magic Spell, Spell-
Star, Spelgud, and others. Spreadsheets
include Multiplan, SuperCalc, and
ScratchPad, among others. Add soft-
ware packages for communications,
graphics, entertainment, languages
(Forth, Fortran, and C compiler), engi-
neering, education, real estate, medical
management, legal, utilities, an
IBM 3270 emulator, et al., and you’ll re-
alize that one’s choice is very wide in-
deed. Lotus 1-2-3 is probably available
at this writing, too, adding to the more
than 230 16-bit software packages ready
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to run. (Heath, by the way, offers
Peachtree 5000 word-processing, finan-
cial-planning, and data-management
software to registered H-100 or H-120
kit owners for only $275—a $125 price
reduction.) The list grows daily, and
gaps will likely all be filled.

The H/Z-100’s ‘“‘footprint™ is re-
markably small: 380%" sq in., only
about 11% more than an H/Z-89’s. So
if space is a consideration, the all-in-one
design is an important attribute. One
does give up the comfort of a detachable
keyboard that could be easily moved
about for typing and viewing position
adjustments, though.

If you are graphics oriented, the
H/Z-100 must be considered a leader in
its power class. By reprogramming, you
can double its already high resolution to
500 lines by 640 pixels for TV-quality

monochrome pictures.

The functional keyboard was a plea-
sure to use. Notable are the extra-large
reverse-L shape of the RETURN key, the
automatic repeat, and the placing of the
cursor controls on unshifted keys in the
numeric keypad cluster. The keyboard
layout and the “‘feel”” of the keys are ar-
eas where the H/Z-100s shine.

Not to be overlooked is Zenith’s *‘on-
site” service policy and Heath’s “‘hold-
your-hand” assistance with any difficul-
ties you might encounter whether
hardware or software—now and seem-
ingly forever.

In sum, the H/Z-100 computer sys-
tems are exceptionally fine in most re-
spects, with its few shortcomings bal-
anced by very attractive design
innovations. —Alexander W. Burawa

Circle No. 91 on Free Information Card

R T e e e e R e e
TECHNICAL SPECIFICATIONS

Microprocessors:

Clock Rate:

User RAM Supplied:
Maximum Working Memory:

8085 (8-bit); 8088 (16-bit).

5 MHz for both 8085 and 8088.

128K bytes, with sockets on board for additional 64K
Approx. 1M byte assigned as 768K user RAM, three

banks of 64K video RAM (192K total) for color option,
and 64K ROM (8K actually used).

1/0 Ports Supplied:

Two RS-232C serial communications, one Centronics

standard parallel printer, and one light pen.

Serial Port Features:

110-10-38,400-baud transmission rate; asynchronous

full- or half-duplex or synchronous operation; odd,
even, or no parity; 1, 1.5, or 2 stop bits.

Video Display: 12"

diagonal-measurement

integral monochrome

white, green, or amber CRT, selected at time of pur-
chase, with H-120.

Text Display Format:

24 lines by 80 columns, plus 25th line for user informa-

tion; characters formed in 5 X 9 matrix, definable to
other values using software.

Character Set:
Cursor:

Graphics Display Format:

128 characters, upper- and lower-case.

Blinking, underline, or reverse video; relative or direct
addressing.

640 X 225 (144,000) individually addressable pixels in

noninterlaced mode, 640 X 512 (327,680) pixels in op-
tional interlace mode.

Displayable Colors:

Red, green, blue, magenta, cyan, yellow, white, black;

requires optional video RAM and optional RGB video
monitor. Video RAM option can display up to eight lev-
els of intensity on monochrome video monitor.

Keyboard Features:

Typewriter-style QWERTY layout with full-size, full-

travel keys; HELP, LINE FEED, and text-editing keys; 13
user-programmable keys; separate numeric keypad
with HOME, left, right, up, down cursor-control key func-
tions available directly (no keyboard sHiFT operation re-
quired for access); automatic repeat at 11 characters
per second, plus fast repeat at about 3 X normal auto-
repeat speed; defeatable audible key click.

Disk Drive Supplied:

Single or dual Tandon Model TM-100 48 TPI, 6-ms

step-rate, 320K-byte capacity soft-sectored, double-
sided, double-density 5¥4” drives.

Controller:

Western Digital design S-100 (IEEE 696 Standard)

card; supports up to two internal 5%” and two external
8" floppy-disk drives simultaneously.

Expansion Bus:

Five 100-contact S-100 (IEEE 696 Standard) slots; one

occupied by disk drive controller card and four available

to user.

Power Supply:
fan.

Size:

Factory-assembled switching type with built-in cooling

13.5”H X 19.5"W X 19.5"D.
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Here's a s_/'mp/e technique for listing the contents of VIC-20 plug-in programs

L THOUGH there are many hooks
A on machine tanguage program-

ming, histings of professional
programs (such as those that reside in
ROM cartridges) are hard to come by
A first-hand look at pubhshed works i<
probably as valuable as learning pro
gramming techniques. Here's a way to
look into cartridge ROMs for the VIC
20, and disassemble the machine lan-
guage programs,

VIC Modification. In the operating sys.
tem of the VIC there is a power-up rou
tine that checks to see how much memao
ry is available and it any ROM s
present. If ROM is present. the routine
checks locations $A000-A00] (40960-
| 40961 decimal) for a program entry ad
dress. The ASCII characters AOCRM
appear at locations $A004-A008 When
these characters are recognized by the
computer, the ROM program is booted
in. If there is no expansion RAM or
ROM present. 3583 Bytes Available™
appears on the screen.

To examine the contents of a ROM
cartridge, it should be placed in rhe slot
on the VIC-20 afier power-up. Normal
ly. thisis not a recommended procedure
since vou could damage the cartrnidge.
To soive this problem. a separate power
switch can be inserted into the S-V line
on the VIC-20 cartridge port. Ta install
the switch (a pushbutton type is recom
mended). remove the three screws on
the underside of the VIC kevboard and
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then remove the top of the compurer.
Once mside, Took to the right rear and
vou'll sec the expansion port, which 1s a
22/44-pin edge connector (see the VIC
Reference Manual and Fig. ). Cut the
+5 Vowire lead (pin 21) and install S/
directlv 1nto the ctreust Mount the
switch on the top of the kevboard under
the power light This allows the +5-V
supply to the cartridee to he turned on
and oft. Be sure to put some spaghetti
insulation (any kind will do) on the sol
dered leads to avoid any shorts. Alter-
nately, if vou have an expansion board
such as the “Supermother” (Compu
scope. Inc, 4105 Blimp Bivd.. Tilla
mook. OR 9714 1), switches are alreadv
in place on the hoard.

Now vou can power up. engage the
cartridge wirth §7. and the auto start se

VIC EXPANSION PORT
22/44 FNDGE CONNECTOR

_(Q 21 20 19
ulal.

18 17
1

A iid Yild |

PiN#£ 21

+ 5V SUPPLY

Fig 1 How tonstall the
switch on the wire going to
pin 21 of the expansion port.

guence will not function. (Once
powered up, the tnitialization routine
will not be recalled.) All that's left to be
done 15 to load a disassembler program
from disk or cassette, run it, start at lo-
cation $A000 (40960 decimal), and the
contents of ROM will appear on your
screen

Disassembly. There are many meth-
ods of viewing memory locations. Tdeal-
Iv. you would want a program that dis-
assembles the machine language code to
mnemonics. If you don’t have access to
a disassembler, Table I is a short pro-
gram vou can try.

This program prints out the machine
code for the ROM in hexadecimal nota-
tion. This code can be disassembled
by hand if vou wish. You'll need a
reference source for 6502 assembly lan-
guage programming, though, such as
Lance [eventhal's book. 6502 Assembly
Language Programming (Osborne/
McGraw-Hill, Inc). Using the refer-
ence, you can translate the hex code into
mnemonics, values. and addresses. For
example, two consecutive bytes may be

40985 A9
40986 01.

The numbers 40985 and 40986 are
the decimal addresses of the memory lo-
cations. A9 1s the hexadecimal represen-
tation of the 1 DA assembly language in-
struction (for the 6502 MPU); and 01 is
a hex value. The lines are an instruction
that tells the computer to load the accu-
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mulator with the hex value 01.

Before disassembling the program
you will want to know at what memory
location it begins. If you type
SYS40960, you'll find that nothing hap-
pens (the SYS command will begin exe-
cuting a machine language program
starting at the memory location given.)
This is because the entry code for the
program resides at locations $A000-
A001 (40960-40961 decimal). SA000 is
the LSB (Least Significant Bit) of the
program entry address and $A001 is the
MSB (Most Significant Bit). So to find
the starting address type the following:
PRINT PEEK (40960)+256*
PEEK(40961), then press RETURN and
an address will be displayed. Do a SYS
to that address and the cartridge pro-
gram will slam onto the screen even
with the disassembler program still in
memory. To exit the program hit, S/
and power down. Or, if you have a reset
switch, just hit S/, then reset, and
you're back to normal.

This information should be of consid-
erable help to struggling young pro-
gram writers since machine language
programming sometimes seems to be
shrouded in a cloud of mystery. At least
now you can study the techniques of the
professionals for fun or fortune. o

— 1’
Tablel ‘
| PROGRAM FOR PEEKING INTO A VIC CARTRIDGE |
S REM ###CARTRIDGE FEEKER### |
19 FRIMT "7 VIC CARTRIDGE FEEKER":PRIMT
15 PRINT "F1=WAIT F3=COMTIHUE"
26 FOR =@ TO 288R:HEAT
25 W=40%6a
30 P=PEEK W)
35 M=IMTCR/16)
48 L=F-(M¥165
45 IF MC18 THEM M=M+48:GOTO 55
SO MeieES
S5 IF LC1D THEM L=L+48:G0T0 65
£0 L=L+55
55 FRIMT ¥ CHRECHMICHRECL) (K=PEEK (197
70 IF K=33 THEH 8%
75 IF ¥=48152 THEH EMD
80 W=w+1:GOTD 30
| 85 PRIMT "WAITIMGY
98 K=PEEK (1973 IF K=47 THEM 36
5% GOTO o6
REFATIY. _JJ

Only $499%,.. ..

New! A solid wood
Work Center as efficient
as your computer

The Exeter. the complete computer work center. and also a tall. handsome
cabinet which conceals work clutter! Finished cabinet is antique (dark)
pine. 62"h x 32"w x 25%7d. Also available unfinished in kit form.
* Fts most computers — ® Pull-out shelves for computer
IBM. Apple. TRS 80. etc keyboard and printer
® Paper tray below printer ® Adjustable/removable shelf for CRT

Call toll-free: 1-800-258-4720

In New Hampshire: 1-800-552-0320
Visa MasterCard, American Express

L1 T S T ST Y T S S -

Y 1c1d House

Quality pine furmtune for over 35 years
Dept. CE30 North Conway, N.H. 03860
Please send the Exeter Computer Work Center.

Enclosed 1s $499.95 plus $50.00 shipping.
(Requires minor assembly)

Please send the easy-to-build unfinished Exeter kit.
Enclosed is $349.95 plus $35.00 shipping.

Please ser.d free additional information.

Name (ple;se print)

Address

Closed. f's a
handsome armotre

|
|
|
|
|
|
I a
|
|
|
|
|
|
|

| o State T zip

October 1983

o — s T W S P WS W GG SuS U S U e S SEl DU S S S S—

Circle No. 74 on Free Information Card
53



Introducing A 16-Bit
Microprocessor System
Designed To Expand y
Your Knowledge. '




Here’s How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful

And Advanced Microcomputers.

Now you can master 16-bit technology with n all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputzr specifi-
cally designed for the Fobbyist, working engineer and
student.

Advanced Microprocessor Course
This all-new self-studv course (EE-8088) provides in-
depth coverege of 16-biz, state-of-the-art technology.

You will gain a thorough understanding ©f micro-
processors from this 1200 gage course. In 10 easy-to-
understand units, starting with
microcomputer basics, ycu'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program writing. Addressing
mods=s. Dynamic and static BAM.
And hardware interfacing.
And by using your 16-bit “rain-
er/Learning Computer for hands-on
experiments (over 60 inclucsd), you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microp-ocessor system.

Trainer/Learning Computer

A unique combination of design features makes this
versatile mic-oprocesso- system much more than a
“teaching machine.” Use it as a trainer with the Ad-
vanced Micraprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software —including
Z-Dos, Multiplan, Z-Basic,
Condor File Manager,
and mJch more.

Inits most
basic form,
the Trainer/
Learning
Computer
i3 2 16-bit,
cassette-based microcomputer.
Its unique design features aco=ss ports

and solderless breadboards to allow you to tuild inter-
faces, desigr and modify circuits, or simoly experiment
with the inner workings of the microprocessor system.

; The basic system has ar 8088 processor, 32K FOM (in-
cluding assembler, editor and debugger) and 16< RAM.
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A subsidiary of Zenith Radio Corporation
Circle No. 24 on Free Information Card

The unit also features a serial |/O printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys ard a ©umreric keypad) which generates a
full ASCII character set. It's available either in kit form or
factory assemb ed.

And ynu can take zdvantage of the system’s H/Z-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/Z-100
series software
and many other

forthcoming

Sy programs.

4 Fully

a4 Upgradeable

S The powerful
———" | upgrade pack-

-~ age and variety

of accessories
allow you to
make the basic
16-bit system
more power-
ful and ver-
satile. You
can add 128K
or 192K bytes
of RAM. Floppy disk controller. 48TPI double-sided,
double-density, single or dual floppy disk drive. Bit-
mapped video graphics or full-color graphics. Two
RS-232 ports. Frogrammabte timer. And a Centronics-
competible printer gort.
Learn on it. Design with it.
Use it as a 16-bit computer.

It's the only 16-bjt microprocessor system specifically
desigred to integ-ate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in proklem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.

e el |

Get more information in the

2 || FREE
A . HEATHKIT CATALOG

H Mail to: Heath Company, Dept. 010-104

Benton Harbor, Ml 49022
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Addrass
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ED-199
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A DC
TOR SPEED
IVTROLLER

Circuit uses a pulse-width modulated amplifier to maintain
constant motor speed for, say, robot motive power
and other applications that require high efficiency

ONTROLLING the speed of dc mo-
‘ tors has always been somewhat of

a problem when the operating ef-
ficiency of the system is of key impor-
tance. In such cases, a high-efficiency
motor drive circuit is imperative. To
maintain a relatively constant motor
speed (as in a battery-operated robot),
the circuit should have voltage feedback
to increase the current delivered to the
motor under loaded conditions, while
current feedback could be included to
protect the system from over-current
conditions.

The circuit should also be designed so
that the motor can be controlled from
full stop to full speed, using a 0-to-5-V
linear control signal. This leaves open
the possibility of interfacing to other
circuits, including computers.

Since high-efficiency amplifier is
needed to control the dc motor, a study
of amplifier classes is in order.

Classes of Amplifiers. The most com-
mon types of amplifiers are classes A, B,
AB, C, and D. In the basic class-A am-
plifier shown in Fig. 1, a specific quies-
cent current Ig is always present in the
base of the transistor. This base current
results in a collector current (I¢) of Ig x
B, where B is the current amplification
factor of the device. With the amplifier
not processing any signals, there will be

vee 1€
Rg RL
h € 1cq
e Vceq Yee
Fig. 1. Basic class-A amplifier.
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some collector current flowing. Howev-
er, this is wasted power since there is no
demand for work to be done. Varying
the base current varies the collector cur-
rent, and causes the Q point to shift on
the load line. As Iy decreases, the volt-
age across the device (V) increases.

According to Kirchhoff’s Law, which
states that the sum of the voltages
around a loop must be zero, we can see
that any voltage not dropped across the
load (V.. — V), must be dropped
across the device (V). Therefore, not
only is power being dissipated in the
load, but power is also being dissipated
as heat in the device (V. x I.). This
mode of operation is very inefficient. In
fact, the maximum operating efficiency
for a class-A amplifier is 50%—unac-
ceptable for our purposes.

Fig. 2. Class B uses two transistors.

The class-B amplifier, shown in Fig.
2, has a greater operating efficiency
than a class A. In this case, the two tran-
sistors are biased at cutoff, eliminating
the inefficiency of quiescent current.
One half of an input signal causes one
transistor to conduct and the other to be
reverse-biased. The other half of the in-
put signal causes the opposite to hap-

pen. Unfortunately, any voltage still not
dropped across the load is dropped
across the device. As in class-A opera-
tion, any power not dissipated in the
load is wasted as heat. The maximum ef-
ficiency of this amplifier is 78.5%,
which is better but still an unacceptable
design.

From the brief review of class-A and
B amplifiers, we can see that in any am-
plifier configuration, inefficiency 1is
present when the difference in power
supply voltage and load voltage is
dropped across the device (assuming
some current flow). Any amplifier con-
figuration in which the device is operat-
ed in the linear region cannot be used
since maximum efficiency is a manda-
tory requirement. Since classes AB and
C also operate in this manner, they can
be eliminated as possibilities for this de-
sign. Therefore, exit classes A, B, AB,
C, and enter class D—the switching
amplifier..

The active device in a class-D amplifi-
er is never operated in the linear region
as it is either in cutoff or saturation, as
shown in Fig. 3. If the device is in satu-
ration, the voltage across it is theoreti-
cally zero (maximum current) and no
power is dissipated. When the device is

Fig. 3. Load line for class D.
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reverse biased, there is maximum volt-
age but no current (theoretically) and
no power is dissipated. Thus, the class-
D configuration can be looked at as a
simple on/off switch.

In Fig. 4A, the switch is open (cut-
off); there is no current flow in the de-
vice; and as a result, no power dissipa-
tion. In Fig. 4B, the switch is closed
(saturation). Maximum current is flow-

I

@@ @

Fig. 4. Class D analogy to a switch.

ing (determined by Rp), and there is
zero voltage across the device. Again,
no power is dissipated in the device.

By this simple representation we can
see that all the power being dissipated is
in the load, and we have achieved a
maximum theoretical efficiency of
100%. The actual efficiency is less, of
course, due to certain characteristics of
the semiconductor switching device.
We expect the voltage across a closed
switch to be zero. In actuality there is
some small voltage across the device in
the saturated state (V,,), just as there is
some leakage current through the de-
vice in the cutoff state. However, this
type of amplifier suits our needs.

The Control Voltage. The next step
will be to choose a method of control-
ling the switching amplifier with a 0O-to-
5-V signal. The design is such that a
control signal of 0 V corresponds to an
open switch while 5 V corresponds to
full power through the load. A question
may be raised on how a switching am-
plifier can provide currents linearly be-
tween O and several amperes. Consider
the output of a + 12-V class-D amplifi-
er, shown in Fig. 5.

In Fig. 5A the switcher is turned on
for 50 ms, and off for 50 ms. Since the
duty cycle is 50%, the average voltage
over 100 ms interval is 50% of 12 V, or 6
V. In Fig. 5B, the duty cycle is 25% and
the average voltage is 0.25 x 12 or 3 V.,

PULSE
WIDTH
MODUL ATOR

0-5V‘|

CONTROL

Fig. 5. Output waveforms of class D.
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In this manner, the average dc voltage is
determined by varying the duration of
the pulse width. The speed of a dc motor
can, therefore, by controlled by modu-
lating the pulse width. A typical pulse-
width modulation block diagram is
shown in Fig. 6.

The output of the pulse-width modu-
lator (PWM) is fed to the input of the
class-D switching amplifier. It is impor-
tant that the rise and fall times of the
switching waveform be as low as possi-
ble, since this will result in the switching
devices’ being operated in the linear re-
gion for only the duration of these
times. If switching times are considera-
bly shorter than the on or off times, then
power dissipation in the devices will be
minimized.

A zero control voltage will result in a
0% duty cycle, and consequently no
output from the amplifier. A 5-V con-
trol signal will result in a 100% duty cy-
cle and full output from the amplifier.

Devices. The final step is to investigate
the devices that will accomplish the ac-
tual power switching. As mentioned
earlier, the devices are theoretically
switches; and, unfortunately, semicon-
ductor devices are not ideal. What is
needed are devices having low on resis-
tance, resulting in low V,, and low
leakage currents. These two factors re-
duce the power dissipated in the devices

TRIANGLE-RAMP | ==
GENERATOR

0~5v
CONTROL
Fig. 6. Typical PWM block diagram.

during the on and off cycles. Since it
may be necessary to parallel devices to
obtain the required constant-current ca-
pability, another important factor in se-
lecting the devices is the ease with
which paralleling can be accomplished.

Investigating the two main types of
devices that would suit this application,
bipolars and MOSFETs, we find that
the main disadvantages of bipolars are
their inherent “current hogging” char-
acteristics. The current in a bipolar gen-
erates heat. The buildup of heat results
in a lowering of internal resistance,
which leads to an increase in current
flow. This phenomenon, known as
“thermal runaway,” is characteristic of
bipolars in general.

Consider the simplified circuit shown
in Fig. 7. Assume all three transistors
are operating, and sharing current, I.
Now assume that Q7 heats up and
passes more current than Q2 or Q3.
With more current, it heats more, and
will soon “run away” and self-destruct.

If @I destructs in the shorted state, the
load circuit will likely be damaged. If
Q! fails in the open state, then Q2 and
Q3 will be forced to handle the current
originally meant for all three. This is
what is meant by “current hogging.”
Soon Q2 or @3 will also run away, caus-
ing another device failure. This process
will continue until all the devices have
self-destructed or the circuit fails.

Vce  Vee Vee
RL ERL RL
I
0
}Vcc J/ l VOLTS
(A) (8)

Fig. 7. Simplified amplifier circuit.

Another circuit could be added to
prevent this; but the addition of such
circuitry would require extra power,
thus reducing the efficiency of the sys-
tem. Also, bipolars are current-operat-
ed devices requiring current-drive cir-
cuitry. A good engineering rule states
that the less the component count in the
design, the more reliable and efficient
the system.

MOSFETs are particularly suited for
this design. Especially those known as
VFETs and HEXFETs. The main ad-
vantage of using these FETs is their
high-impedance, voltage-operated gate,
low on resistance, low leakage current,
and negative temperature coefficient.
An amplifier employing VFETs/
HEXFETs can be driven directly from
the output of the PWM circuit (compar-
ator voltage output) since the high input
impedance (> 100 kilohms) of these de-
vices eliminates preamplifier loading
problems. The low on resistance (typi-
cally less than 1 ohm) and low leakage
current assure a minimum dissipation in
the device during on and off times. Of
main importance is their negative tem-
perature coefficient, allowing ease of
paralleling. As a VFET/HEXFET
heats up, it draws less current, forcing
other devices to share the current until
the first cools. Thus, paralleled FETs
are self-stabilizing due to this character-
istic. A simplified block diagram of the
complete system is shown in Fig. 8.
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iy
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|
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50 100

0 O 25 50 75 100
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Fig. 8. Block diagram of the system.
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tion, partially eliminating the need for
external protection circuitry. To avoid
heat dissipation, all four are mounted
on aluminum heat sinks. The gates are
tied together and connected to the out-
put of the PWM. The sources are
grounded and the drains tied together
and connected to the negative side of the
motor. Wire of sufficient gauge is used
to permit heavy current drain. To help
eliminate the problem of inductive volt-
age spikes from the motor, a free-wheel-
ing diode is used across the armature.
Higher current capability can be ob-
tained by paralleling more FETs.

Construction. Since there is nothing
critical, the circuit of Fig. 11 can be con-
structed on perforated board using
point-to-point wiring, or a small pc
board can be designed and fabricated. If
the feedback circuits (or one of them)
shown in Fig. 12 are desired, then it too
can be fabricated as desired.
| Current-sense resistor R/I (Fig. 12)
is connected to the positive terminal of
motor M1 with diode DI located near
the motor and connected across its ter-
minals. Paralleling the FETs is straight-
forward. Connect drain to drain, gate to
gate, and source to source. Capacitors

Complete system with power
amplifiers on heat sinks.

C6 and C7 of Fig. 12 are power-supply
filters that serve to filter out any un-
wanted noise that may have been picked
up in the run from the bipolar supply to
the circuit. Don’t forget to use proper-
size conductors for the current level.
Finally, equivalents can be substitut-
ed for most parts. A 741 op amp can be
substituted at the sacrifice of switching
speed, which is extremely important.
The same goes for the comparator, but
with a sacrifice in speed and output cur-
rent. Any n-channel VFET can be used
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Fig. 12. Current-limit and voltage feedback circuits.

for Q7-Q4 as long as its current ratings
are observed and total paralleled on re-
sistance is low (under 0.5 ohm). Anoth-
er function generator could be used in
place of that suggested for IC/ but resis-
tor values for the buffer stage (/C2) may
have to be changed. All potentiometers
should be of the multiturn type for bet-
ter accuracy and resolution.

Setup and Calibration. The first step
in getting the circuit working is balanc-
ing the differential amplifiers I/C5 and
IC6 of Fig. 12. Remove IC7 from the
circuit and disconnect both the voltage
and current feedback leads. Apply a
sine wave of approximately 700 Hz (5-
to-10 V p-p), to the current-sense differ-
ential amplifier input (R/2 and RI3).
Connect a scope to the output of ICS
(pin 6) and adjust R29 for a minimum
signal. Repeat the procedure for the
voltage feedback amplifier. Apply the
same signal to R27 and R22 (not on the
op-amp side) and adjust R30 for a mini-
mum signal on the output of /C6 (pin 6).

Set the control voltage to 0 V (obtain-
ing a control voltage will be discussed in
the conclusion), and connect a scope to
the output of function generator ICI at
pin 4 (Fig. 11). Adjust R26 for a fre-
quency of approximately 700 Hz. Using
the oscilloscope, observe the output of
buffer IC2 (pin 6) and adjust R27so that
the bottom peak of the amplified trian-
gle wave is on a 1-V dc reference. Con-
nect the voltage feedback lead(s) and set
the control voltage to 5 V. Using the
scope, observe the gate signal of the
FETSs (output of comparator IC3 at pin
7) and adjust R28 for a pulse-width
duty-cycle transition from 99% to
100%. (The pulse just goes to a straight
dc level.) At this point, the circuit
should be operating correctly except for
the current feedback. A 0-V control sig-

nal should result in 0% duty cycle and a
5-V control signal should result in a
100% duty cycle. Note that R27 con-
trols the 0% point, and R28 controls the
100% point. If you load the motor
down, note that the pulse width in-
creases to compensate for loading.

To set the current limit, replace IC7,
connect the scope to the output of this
amplifier (pin 6), adjust R37 so that the
output of the amplifier is at V +. Poten-
tiometer R3/ controls the level at which
the circuit will current limit. Notice
that as you load the motor the dc level at
pin 6 of IC7 will drop toward ground,
and the circuit will current limit when
this level drops below 0 V. In adjusting
R31, adjust the dc level at no load. The
closer to ground this level starts at, the
sooner it will go into current limit. To
set the duty cycle, load the motor to the
current level desired and adjust R3/ so
that the pulse width shrinks. You can
demonstrate the operation by loading
the motor gradually. At the preset cur-
rent level you will notice the pulse width
decreasing.

Conclusion. The efficiency of the am-
plifier discussed in this article was mea-
sured to be greater than 95% at current
levels up to 5 A. (No measurements
were made for efficiency above that.)
The FETSs ran extremely cool, even at
current levels over the rated 10 A. The
control voltage can be derived from a
potentiometer setup or, in the case of a
robot, one for each wheel. This project
provides the necessary feedback for the
motor to maintain speeds when climb-
ing up hills, yet protect itself if the robot
attempts to walk through some immov-
able object. In addition to this, optically
encoded speed information can be pro-
cessed by a computer to allow the ma-
chine to turn. There's no limit now! <
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