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NEW VERS’ON! FEATURES OF ELECTRONICS WORKBENCH VERSION 5

WHAT'S NEW
Electronics Workbench Version 5 with analog, digital and
mixed A/D SPICE simulation, a full suite of analyses and over
4,000 devices. Still the standard for power and ease of use. e e
Now ten times faster. Still the same low price.

Join over 75,000 customers and find out why more engineers
and hobbyists buy Electronics Workbench than any other SPICE
simulator. You'll be working productively in 20 minutes, and
creating better designs faster. We guarantee it!
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VIRTUAL TEST INSTRUMENTS

High-End Features
TRUE MIXED ANALOG/DIGITAL  YES
FULLY INTERACTIVE SIMULATION YES

ANALOG ENGINE SPICE 3F5, 32.BIT 2. , .
DIGITAL ENGINE NATIVE, 32.BIT 0 EKF”L ‘W
GMIN STEPPING YES ‘ i
TEMPERATURE CONTROL EACH DEVICE ‘ _ /
PRO SCHEMATIC EDITOR YES RS/OM
HIERARCHICAL CIRCUITS YES VE Ko
VIRTUAL INSTRUMENTS YES

ON-SCREEN GRAPHS YES

ANALOG COMPONENTS OVER 100

DIGITAL COMPONENTS OVER 200

DEVICE MODELS OVER 4,000

MONEY-BACK GUARANTEE 30-DAY

TECHNICAL SUPPORT FREE

Powerful Analyses

DC OPERATING POINT YES

AC FREQUENCY YES

TRANSIENT YES

FOURIER YES °
Electronics
DISTORTION YES

®

30-DAY MONEY-BACK GUARANTEE

VERSION 5.0 FOR WINDOWS 95/NT/3.1,

Upgrades from previous versions $79.

3 INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068,

L North Tonawanda, New York 14120-2060/ Telephone 416-977-5550
- - : TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS OFFER IS IN U S DOLLARS AND VALID ONLY IN THE
INTERACTIVE UNITED STATES AND CANADA ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Fax: 416-977-1818 Internet: http://www.interactiv.com CompuServe:71333,3435/BBS: 416-977-3540/ E-mail:ewb@interactiv.com
CIRCLE 13 ON FREE INFORMATION CARD
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The First All-In-One Circuit Design Software Package!
Only $549!

SupetAD

Complete Schematic Entry Software
mentalMAX includes the easy-to-use, powerful SuperCAD sche-
matic entry software. SuperCAD comes with nearly 1800 parts in-
cluding most TTL and CMOS logic, opamps, discrete symbols, and
others—plus you can easily add custom symbols.

Because of our association with McGraw-Hill in producing the En-
cyclopedia of Electronic Circuits CC ROM (available separately
for $99), the SuperCAD schematic editor is fast becoming a stan-
dard for schematic entry. The Encyclopedia includes 1000
SuperCAD schematics in 142 different categories (audio, radio, etc)
that can be used as a starting point for designs.

Mixed Mode SPICE Simulator

For simulating purely analog circuits or circuits with some digital
components, mentaMAX includes mentalSPICE. This simulator is
based on the Berkeley SPICE 3FS simulator and allows you to do
timing analysis, frequency analysis, DC curve analysis and others.
It comes with over 350 semiconductor and 250 IC models. Signals
can be introduced into a circuit using a virtual function generator,
and the resulting waveforms can be viewed in the Oscilloscope
window.

Digital Simulator

For heavy-duty analysis of computer interfaces, timers, state ma-
chines, controllers, and others, mentalMAX provides the digital
simulator SuperSIM. This comes with 150 common TTL and CMOS
models. You can stimulate circuits with a built-in virtual pattern
generator and view results in a logic analyzer window. You can
also single-step a circuit and monitor its progress using virtual LEDs
and displays.

Circuit Board Layout Software

mentalMAX comes with the popular SuperPCB program for do-
ing layouts on printed circuit boards up to 32" x 32", SuperPCB
features 1 mil (.001”) resolution, 2 signal layers, silk-screen, paste
and solder mask layers. It includes industry-standard Gerber and
Excellon outputs, and you can also print your artwork on laser and
other printers. SuperPCB comes with 150 package parts for both
through-hole and surface-mount devices; you can add your own
parts.

In many cases SuperPCB can automatically build a circuit board
from just a SuperCAD schematic input, using the built-in autorouter
and auto-placement tools. You can also layout or edit circuit board
artwork using SuperPCB’s intuitive, easy to learn editing features.

Buy With Confidence

Our products come with a 30-day money-back guarantee and free,
unlimited technical support.

Free Functional Demo

You can obtain a free demo from the Internet at
http://www.mentala.com, or give us a call.

Call now for more information or
to order

800-794-2141

Mental Automation Inc. « 5415 136th Place SE » Bellevue WA 98006 » Phone (206) 641-2141 » Fax (206) 649-0767

CIRCLE 174 ON FREE INFORMATION CARD
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EARN YOUR
B.S. DIEGREE

COMPUTERS
ELECTRONICS

By Studying at Home

Grantham College of Engineering, now
in our 47th year, is highly experienced in
“distance education” — teaching by corre-
spondence — through printed materials,
computer materials, fax, modem, and
phone.

No commuting to class. Study at your
own pace, while continuing on your
present job. Learn from easy-to-under-
stand but complete and thorough lesson
materials, with additional help from our
instructors.

Grantham offers three separate dis-
tance-education programs, leading to the
following accredited degrees;

(1) the B.S.E.T. with Major Emphasis
in Electronics. (2) The B.S.E.T. with
Major Emphasis in Computers. (3) The
B.S.C.S. - the Bachelor of Science in
Computer Science.

The B.S.E.T. programs now include
Electronics Workbench Professional 5.0.

An important part of being prepared to
move up is holding the right college
degree, and the absolutely necessary part
is knowing your field. Grantham can help
you both ways — to learn more and to earn
your degree in the process.

Write or phone for our free catalog.
Toll free, 1-800-955-2527, or see mailing

address below.
™

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

EdiTtorial

Do you fit into this scenario?

In 1957, Charles Colby, a 15 year old high school student, invented
the Satellite Direct Broadcast System. Charles built a working DBS
demo system in his father's garage in Fresno, California and
showed it as his high school Science Fair project. The rest is a mar-
velous 40-year history.

Probably, Thomas Alva Edison is the greatest American gadgeteer
tinkerer of all time.

There are many examples of children and young men who, with the
application of their minds and the dexterity of their hands, devel-
oped and built devices that eventually became successful products
that we use today. Most of us started with small home-brew con-
trivances that effected only our own lives, launching us into a hobby
arena from which we derive great pleasure. | remember my first
project. It was a spark coil made from scrap telephone wire, a bolt
from an old Reo truck, and a steel strap from a packing case. The
wood base came from an apple crate.

Whatever it is that started us on this hobby’s path must be some-
where in our genes. Don't look for it; just be grateful there’s some-
thing in us that gives us the impetus to continue forward in our
hobby activities.

With this last thought in mind, the publisher and editors of Popular
Electronics bring forth another issue of their magazine that's ded-
icated to the electronics hobbyist. No, you probably won't become
another Charles Colby or Thomas Edison, but you will probably
have as much fun as they did.

There's one other bonus. Every time | vaporize rosin as | get the
solder to flow, | become a kid again. The spirit of that same boy who
assembled his first spark coil rejuvenates. The joy of building pro-
jects is eternal!

M v' ‘)/d i/é\

Julian Martin
Editor
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LerTERs

We Get Letters

BUILD A HIGH-EFFICIENCY
LIGHTING SYSTEM

Your “power sa$ing” circuit in the
past May issue and your conclusions
are as close to outright fraud as | have
ever read in a technical publication. It is
certainly competing with the 100-mpg
automobile carburetor modifications
that still show advertisements every so
often.

A heat radiating body operating at a
constant temperature and under identi-
cal surrounding radiative, conductive
and convective thermal environments
will consume identical rms power for an
identical output regardless of the wave
form applied. DC, AC, or chopped AC,
it makes no difference. The only differ-
ence would be if the wave form is slow
enough to cause significant tempera-
ture swings. (A well known physics law:
conservation of energy.)

Ake Hellstrom

Principal Engineer
ABB Industrial Systems
Columbus, OH

I used the high-efficiency, lighting-
system lamps to run my solar cells. |
used the solar cells to drive a DC-AC
converter to generate 60 Hz and con-
nected its output to my electric compa-
ny’s circuit. By April 1st | expect a nice
refund from the electric company!
Richard F. Gillette PE, WOPE
Gillette Inc.

Palatine, IL

What can be said by the Popular
Electronics staff other than “If you can
be hoodwinked, it's best for it to happen
in the month of April.”

We try hard each issue to get out a
finely-tuned and edited magazine. This
past issue we rushed a bit too fast
when we should have stopped and
asked a significant question, “Are the
facts in this article correct?” Rest
assured that the editors will do so in
the future.

By the way, where can we get those
100-mpg automobile carburetor modi-
fications ?7—Editor.

FM STEREO TRANSMITTER
ENHANCEMENTS

Thank you for your February 1995
article about building an FM stereo
transmitter. It fulfiled a dream of mine
that | had as a boy about 40 years ago.

I built the transmitter and have been
using it for more than a year. It works
very well. | have found ways to improve
the sound quality even more, and |
would like to share them with others.

The low bass audio frequencies
were a little weak. Apparently, the
audio coupling capacitors were not
quite large enough. | replaced the 10-
uF ones with 100-uF capacitors, and
that made a noticeable improvement.
(In the FM-10, they are C2 and C5. In
the FM-25, they are C17 and C25.)

| also noticed a slight 60-cycle (60-
Hz) power-line hum in quieter portions
of the audio. Additional filtering didn’t
seem to help very much. But | found
the answer! A regulated 12-volt AC
adapter did the trick. Stancor makes
one: Its model STA-300R is available
through electronics supply houses.

Now my FM transmitter sounds
great! Solid bass response, and
absolutely no background hum.
Steve Keller
Cedar Rapids, 1A

20-WATT STEREO AMP
UPDATE

The 20 watt stereo amplifier article
by Gary Clifton in the February 1997

7 KEEPINTOUCH = .
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issue of Popular Electronics was
interesting and well written. However, it
was slanted towards use in automo-
biles, and no mention was made of
other applications. The amplifier can
also be used for home stereo.

| constructed the amplifier from a kit
supplied by DC Electronics, Scottsdale,
Ariz.  The kit number is S1554 and
costs $19.95: a real bargain since it
includes all the parts, a precision drilled
PC board, a huge heat sink and
assembly manual.

After constructing the amplifier, |
installed it in a Radio Shack enclosure
(#270-274). The enclosure leaves
plenty of room for the amplifier and
power supply. Due to the large amplifi-
er heat sink, it was mounted horizontal-
ly in the base of the cabinet, supported
by two 1/, inch spacers.

The power supply must be capable
of at least 2 amperes at about 12- to
14- volts DC. To control input levels, a
dual 10K pot works fine. The TDA1554
has enough internal gain so no addi-
tional pre-amp is needed when used
with the line outputs of most tape
recorders. The amplifier works well
with 8 ohm speakers too. Perhaps
other readers will find this -application
useful.

Robert 0. Barg
Rochester, NY

AUTHOR WANNA-BE

Greetings and congratulations on
your updated web page. You made it
even better than before. | love itl Keep
up the good work!!

I'm interested in sending you some
articles that you can publish as men-
tioned in your Web site. | would like to
know how to get the sample issue you
mention there, so | can get a good idea
of how I'm going to edit my work.
Carlos Eduardo Corpeno Dubon
Comayaguela, Honduras

We got the message. You get the free
copy. Remember, only one issue to a
customer.

(Continued on page 77)



TECHNOLOGY UPDATE

Patented microelectronic
antenna converts your
home's wiring into a giant
signal-grabbing magnet!

This little box uses your home's electrical wiring to give non-sub-
scribers, cakle subscribers and satellite users better TV reception

on your local broadcast networks!

ntil recently, the only convenient way to
u guarantee great TV reception was to have

cable installed or place an antenna on
top of your TV. But who wants to pay a month-
ly cable fee just to get clear reception, or have
rabbit-ear antennas that just don’t work on al
stations? Some people just aren’t interested in
subscribing to cable. Or they may live in an area
where they can’t get cable and TV-top antennas

Spectrum Antenna

Parallel 75 ohm
resistance

For minimum loss
of signal

Signal search_
control

For selecting
multiple antenna
configurations

Resonant fine
tuner control
For dialing in crisp,
clear TV/stereo
reception, elimi-
nates ghosting

Dual outlets with
surge protection

aren’t powerful enough. And what
about those people who have cable
or satellite systems but still can’t get
certain local stations in clearly?
Now, thanks to fifteen years of
microelectronics research, a new de-
vice has been developed that actu-

For plugging in additional
TV/stereo equipment
guarding against damage
and surges

2 [ ]
Polarized three-prong =~
plug for grounding
For optimum signal ground-
ing to stop noise and static

Why don’t canventional antennas work
as well as the Spectrum?

M When TV signals
are tuned at the TV
channel's center fre-
quency, optimum
tuning has been
achieved.

i Other antennas
can't offer center fre-
quency tuning like the
Spectrum Antenna
can. They only offer
such tuning up to the
edge of the center fre-
quency. As a result
your TV picture
remains snowy.

* he Spectrum Antenna “activates” the giant

antenna that aWeady is in your home. it uses alt

of the wiring throuc hout your home's walls and ceil-

ings to make an antenna as large as your house for
unbelievably clear seception of local broadcasting.

Parallel 75 ohm
resistance

Resonant fine
tuner control

Spectrum gain
control

Spectrum
auxiliary jack

Spectrum Gain
Booster Jack

ally makes conventional
antennas a thing of the
past. It's called the
Spectrum Universal
Antenna/Tuner!

Advanced technolo-
gy- If you live in a rural
area, you may have re-
signed yourself to accept
the fact that your local TV
reception is poor. (This
may be true even if you
don’t live in a rural area!)
Now imagine watching

Who can use Spectrum?

e Cable users-You
have cable but you
can’t get certain local
stations in clearly.

* Non-cable users-You
don‘t have cable and
want the stations to
come in more clearly.
e Satellite users-You
have a digital satellite
system but can’t get

The “Signal Search” offers varying
antenna configurations for you to se-
lect from the best signals of all those
being sent. The signal then passes
through the Spectrum Antenna’s
special “Fine Tuner” circuit for pro-
ducing more clear reception.

Rural areas. Most TV signals in
rural areas are weak, making them
harder to fine tune. The “Gain
Booster” is a high-frequency signal

TV and seeing a picture
clearer than before.
Simply plug the Spec-
trum Antenna into a
standard AC outlet and
plug your TV into the
Spectrum. Get ready for
great reception because
your TV will display a
clearer, focused picture,
thanks to Spectrum’s ad-
vanced signal controls.

Uses your home’s
electrical wiring. The
Spectrum Antenna is a
sophisticated electronic

local stations clearly.

The Spectrum Antenna
gets plugged into a three-
prong outlet and can
accommodate two addi-
tional plugs in its surge
protected ports.

booster designed to increase the
output level of the signal entering
your television. It delivers a 10-fold
greater signal which will bring rich-
er calor and a noise-free picture. By
using the Gain Booster, Spectrum'’s
fine tuning controls will function
better, giving it a stronger signal to
tune It also works in conjunction
with your outdoor antenna!

Risk-free. The Spectrum Antenna/
Tuner comes with our 90-day risk-
free trial as well as a 90-day manu-
facturer’s warranty. Try it yourself,
and if you're not satisfied, return it
for a “No Questions Asked” refund.

device that plugs into a
standard wall outlet, Basically, the outlet in-
terfaces the Spectrum with the huge antenna
that is your home wiring network. Simply put,
it turns the electrical wiring in your house or
apartment into a multi-tunable TV reception
antenna that will improve your TV’s overall
tuning capability.

How it works. Broadcast TV signals are sent
out from the local broadcast station. Those sig-
nals interface with your home’s AC power line
system, creating an aerial antenna network of
wiring as large as your home itself. When the
Spectrum Antenna connects to the AC line, the
signal is sent to its signal processing circuit. It
processes and separates the signal into 12 of the
best possible antenna configurations. These spe-
cially-processed signals route themselves into 12
separate circuits. A 12-position rotary tapping
switch, the “Signal Switch” control, gathers 12
of the best antenna configurations resulting in
improved picture quality.

Limited time cffer! We realize that most
people have more than one TV in their
home. That's ~hy we’'re offering a spe-
cial discount on additional Spectrum
Antennas so you get great reception on
all your TVs!

Spectrum Antenna................... $39 $4 S&H
Additional antennas just........$34 S&H free
Gain Booster......................... $19 $2 S&H

Please mention promotional code 2154-10622.
For fastest service, call toll-free 24 hours day

800-230-5023
R

comtrad

2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113
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Multimedia Warch

Sometimes I'd Be Lost without

Removable Media

E very time | set up a new comput-
er system at home, I'm reminded
of how useful removable-media drives
are. When I'm at work, and close to a
network port, | can store stuff on the
network in between systems. But, at
home, it can be difficult to transfer files
that are too big to fit on floppies. | use
whatever is most convenient or on hand
at the time, and at times this has been
a CD-R drive. Then | simply burn a CD
containing everything | want off an old
system. But | don't really need a per-
manent recording of the stuff—just
something temporary to pass between
systems. More recently | used an
Olympus magneto-optical, or MO drive.
Everything | wanted to transfer fit on a
single 230-MB disk.

An MO drive uses a laser-to-heat
special magnetic media on an MO disk
to the point where a magnetic field can
rewrite the data. When the laser is
removed and the material cools, the
data is fixed. The laser is not used
when reading data. The Olympus
SYS.230 packs 230 MB without com-
pression onto $10 cartridges. The price
is $359 for a portable SCSI model.
SCSI is the way to go if you have a
SCSI adapter in your computer. While
it's not nearly as fast as a hard drive, |
like this drive because it's very portable
and 230 MB is plenty enough space for
most things | want to move.

The Fujitsu DynaMO 230is an inter-
nal IDE MO drive that uses the same
cartridges as the Olympus drive. The
internal DynaMO 230 can be installed
in a standard 3-1/2-inch external drive
bay, and mounting hardware is included
for it to fit in a 5-1/4-inch bay as well. It's
not portable, but it gives you ever-ex-
panding storage space and disks that
can be read on other compatible drives.
This one sells for $449.

Toray's Phasewriter Dual combines
a 6X CD-ROM drive and a 650-MB opti-
cal media drive in a single 5-1/4-inch
internal package. Blank 650 MB data
cartridges cost about $40 each, or
about 6 cents per megabyte. This drive

costs around $400. The Phasewriter
Dual, or PD drive, is not a magneto-
optical drive, or even magnetic at all.
The media has a crystal layer that
changes its reflectivity when exposed to
laser light. The drive has a SCSI inter-
face and looks just like a regular CD-
ROM drive on the outside. Windows 95
automatically detects both the CD-
ROM drive and the PD drive, and pro-
vides separate drive icons for each.

Disney's Activity Center: Toy Story fea-
tures games, puzzles, arts and crafts, and
film clips from the hit movie.

The motorized disc tray accepts a regu-
lar CD without a caddie or a 650 MB
rewritable data cartridge.

The Pinnacle Micro Apex 4.6
Gigabyte is a biggie, both in price and
capacity. It costs $1895, but its car-
tridges can hold 4.6 GB apiece. The
cartridges are double-sided, with 2.3
GB on each side. Cartridges cost $169
each. That works out to 4 cents per
megabyte. As a comparison, CD-R
discs, at $8 each, cost 2 cents per
megabyte. This drive is great for back-
ing up huge hard drives.

Then there’s lomega’'s Jaz drive,
another of my favorites. It uses remov-
able hard-disk cartridges. For around
$400 you get a removable-media drive

MARC SPIWAK
TECHNICAL EDITOR
WINDOWS MAGAZINE

that packs 1 GB onto each cartridge,
and the cartridges cost around $125
each. The great thing about it is its
speed, which approaches that of a
conventional hard drive.

With so many different types of
removable storage drives on the mar-
ket, you must seriously consider your
needs before you plunk down money
on one of them. Each drive offers
things that others might not, and you'll
find that you purchase more useful
drive if you put some thought into mak-
ing your decision.

NEW STUFF

I've got two new titles from Voyager:
Dracula: Truth and Terror, and A Night
to Remember. Dracula: Truth and
Terror is being released in anticipation
of the 100th anniversary in 1997 of
Bram Stoker’s horror novel Dracula.
Truth and Terror is chock full of vampire
trivia and it reveals the facts behind the
fiction. Learn about the man many con-
sider to have been the ‘“real”
Dracula—Vlad the Impaler. The disc
contains Dracula stories totaling over
seven hundred pages, including Bram
Stoker's novel Dracula and the com-
plete film Nosferatu, the first faithful
adaptation of Stoker’s book. The disc
has a suggested retail price of $39.95.

On April 14,1912, at 11:40 p.m., the
Titanic struck an iceberg in the North
Atlantic. It sank in less than three hours,
taking with it 1,500 of its passengers. A
Night to Remember is a CD-ROM that
takes an in-depth look at the classic
British Titanic movie. The disc contains
the complete 123-minute, 1958 film
with an additional commentary track by
Titanic experts Don Lynch and Ken
Marschall. A search tool lets you quick-
ly locate dialogue, scenes, or images.
You also get a detailed blueprint of the
ship that contains hot-links to corre-
sponding scenes, a passenger log fea-
turing the real victims and survivors, a
time line tracking the course of the ship
from its launch to the rescue of the sur-
vivors, and a bonus disc featuring Ray






