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Better Designs

-Faster

Guaranteed with
Electronics Workbench!

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full
control over values, models and
behavior. Try ‘what if ' scenarios and
fine tune effortlessly. And on-screen
waveforms always match actual circuit
response. You'll create better designs
faster— Guaranteed!

Guaranteed Satisfaction

Join over 70,000 customers and experience the
power, flexibility and value that only Electronics
Workbench offers. Receive unequaled service and
free, unlimited technical support by phone, fax,
e-mail, WWW, CompuServe and BBS. You'll be
delighted. We guarantee it.*
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True Mixed-Mode Power

Connect any analog or digital device to any other
device without limit. Only Electronics Workbench offers this
professional power for under $2,000.

Real-World Digital

Real-world TTL and CMOS, complete with propagation
delays and fanout. Unique at this price.

32-Bit Speed

Integrated SPICE analog and native-mode digital simulation
in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and ICs and 350
real-world models— all perform as real devices.

Electronics Workbench’

*299

*30-DAY MONEY-BACX GUARANTEE
VERSION 4.1 FOR WINDOWS 95/NT/3.1, DOS AND MACINTOSH.

Ask about our Engineer’s Pack with thousands of additional models and more.
Version 4.0 users call for ycur free upgrade.
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MeterBOSS

Test & Measurement
Software for your PC

=1 \";"72==";i { | Build test and
T ——  _au | MMeasurement systems
= !QL_: = '~ from conventional
ot o B off-the-shelf
| instruments quickly
% | 7%; and inexpensively.

Only $249

The MeterBOSS PC software combines . .
conventional measuring devices and power Typical Applications:
e R e R Ll C o M L M » Product Performance Tests
1 L G R G L N Rl [ e Rl R 1M » Statistical Quality Control
port-equipped multimeters, signal conditioners, R yWIE S VR L als)

panel meters and scales can be recorded and/or Prototype Evaluation

used as controls for the self-contained logic . .
sequencer. The sequencer can operate low-cost [REAULEY IiEpeetton

serial port equipped power supplies, relays and i/ [RRSECINERSEEEIES

O modules to perform user designed application RS JUIVISTLIRe: T
specific tests. MeterBOSS can automatically run Process Monitoring

test sequences, log data, monitor processes, Power Consumption Analysis
linearize data, and create new meters from other ISO 9000 Testing

meters. Itis truly a low-cost alternative to IEE 488
systems and it does not require programming.

L HTT
L HLH

4411

Lab Data Collection

YOUR FIRST MeterBOSS PERIPHERAL FREE!

Start your own expandable, low-cost test and measurement system today!
One that is powerful, versatile and can use most measuring devices.

®% For a limited time, buy MeterBOSS software at the regular price of

L $249, and receive ABSOLUTELY FREE a Metex True RMS handheld

multimeter with PC serial communications interface (a $149.00 value).
Includes case, test leads, thermocouple and RS-232 cable.

It's all you need to get an application running with MeterBOSS!

~ [3 OrderToll Free: 1-888-METER-SW [y

Teramar Group, Inc. 211 Teramar Way, El Paso, TX 79922 « (915) 833-0300 ¢ Fax: (915) 833-0571
e-mail: 75777.3347 @compuserve.com
Visit our home page at http://www.meterboss.com and download demo software
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EARN YOUR
B.S. DINEGREE

COMPUTERS
ELECTRONICS

. |4
By Studying at Home

Grantham College of Engineering,
now in our 46th year, is highly experi-
enced in “distance education” — teaching
by correspondence—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-
understand but complete and thorough
lesson materials, with additional help
from our instructors.

Grantham offers three separate distance-
education programs, leading to the follow-
ing 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 Sci-
ence in Computer Science.

An important part of being pre-
pared to move up is holding the right
college degree, and the absolutely neces-
sary 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

Editorial

Affordable Test Gear

Every hobbyist needs test gear. We all know that without the right
equipment it can be difficult to troubleshoot and get the bugs out
of a project. Of course, oftentimes you can’t buy the right equip-
ment for the “right” price. But that does not mean you should go
without the gear you need.

This month, Popular Electronics focuses on affordable test gear
you can build. With these simple projects you can enhance your

- | workbench without hurting your wallet.

For starters, there’s the Easyscope. Plug this circuit into your
PC’s parallel port, load up the available software, and your com-
puter is transformed into a dual-channel, digital storage oscillo-
scope. For about $85 or so you can have the capabilities of a
device that otherwise might cost well over $1000! The story
begins on page 33.

Then there’s our Capacitance Meter Adapter. It's an easy-to-build
circuit that will let you measure capacitance with any DMM. The
story begins on page 47. If you'd like to use your meter to mea-
sure inductance as well, you can build the Inductance Meter
Adapter. That story begins on page 50.

Or perhaps you'd simply like to be able to take more accurate
readings with your DMM. If that's the case, you should build the
Active High-Impedance Probe. It raises the impedance at your
meter’s inputs to eliminate the errors that result from circuit load-
ing. The story begins on page 41.

Those projects, combined with our features on the electronics-
engineering profession (see page 44) and function generatcrs
(see page 57), make this an issue no hobbyist should be without.

Enjoy!

G o

Dan Karagiannis
Managing Editor
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Unlimited, Indestructible Devices
CircuitMaker ships with over 1500 devices. That’s more (at no additional cost)
than any competing product. If you need a device that is not included, CircuitMaker
provides industry standard SPICE import and a powerful macro capability. These
indestructible devices accurately emulate actual devices and enable the user to try
all those “what if”" scenarios with no risk and at no additional cost.

Accurate Simulation & Advanced Analysis

CircuitMaker features analog, digital and mixed-mode simulation. Obviously, simu-
lation is of no value if the results are not accurate. CircuitMaker’s simulation en-
gine is based on Berkeley SPICE3, which is renowned for it's accuracy. That's
why we can factually state that CircuitMaker provides it’s user with the most accu-
rate simulation available. Furthermore, CircuitMaker provides a wealth of analysis
capabilities not found in other products in it’s class. No other product offers this
much simulation muscle at such a reasonable price.

Printed Circuit Board Output

CircuitMaker’s PCB output capability helps you complete your design cycle, by
generating a netlist that can be imported into any compatible PCB program. This is
not a costly “add-on module”, it comes standard with every copy of CircuitMaker.
MicroCode Engineering also offers TraxMaker, a professional level, PCB layqut
and autorouting program for just *299. Used in conjunction with CircuitMaker,
TraxMaker completes a powerful end-to-end circuit design system.

“CircuitMaker Shocks The Competition,
With An Unbeatable Bottom-line”

Total Customer Satisfaction
At MicroCode Engineering we are committed to total customer satisfaction. When
you purchase CircuitMaker you have the confidence of knowing that a trained staff
of professionals is available to serve you after the sale. Our free unlimited customer
service is second to none! Whether you have general or technical questions they will
be answered promptly by a knowledgeable representative.

FREE Functional Demo

A free functional demo is available on the Internet at hitp://www.microcode.com,
on CompuServe (GO MICROCODE) and on America Online by doing a file search
for CircuitMaker.

Call now to order or
request additional information

800-419-4242
- T @

-

MicroCode Engineering Inc. « 573 W 1830 N Suite 4 Orem UT 84957-2030 USA ¢ Phone 801-226-4470 Fax 801-226-6532 » Internet http://www.microcode.com
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STROBOSCOPE
CORRECTIONS

For any of you who have built the
Solid-State Stroboscope in the Sep-
tember 1996 issue, and are having
problems with the unit, we have an up-
date. Due to the long lead time between
designing such a project and its actual
publication (6 to 12 months), and the
number of people involved in its han-
dling, errors do creep in occasionally!

Although the text, Parts List, and
schematic call for IC2 to be a standard
555 timer, such an IC might not func-
tion properly. Use a TLC555 CMOS
timer (available from RadioShack)
instead.

On the schematic itself, the
pincuts and shaft rotations for R4
(“F.P.M") and R8 (“duration”) were
omitted. The pinout for R4 is: pin 1 to
R3, pin 2to IC1, and pin 3 to R5. Note
that R4 rotates clockwise towards the
R5 connection. The pinout for R8 is:
pin 1 to R7, pin 2 shorted to pin 3, and
pin 3 to IC2. That way, potentiometer
R8 should rotate clockwise towards
the IC2 connection.

The text mentions that R3 and R5
should both be close to 680 ohms for
best linearity. Actually, to achieve the
best linearity, trim R3 and/or R5 to a
suitable value for your particular
CD4046 (IC1). Depending on the man-
ufacturer of the CD4046, you may
need values of 1 ohm to over 1000
ohms for best performance.

We're sorry for any inconvenience
these errors might have caused.
—Skip Campisi

ADDING RUNNING LIGHTS

Daytime running lights are manda-
tory in Canada and are now standard
on some new cars in the U.S. Anthony
J. Caristi’s article “Add Daytime Run-
ning Lights to Your Car" (Popular
Electronics, July 1996) provides an
easy way to upgrade older cars.
However, | am concerned about the
longevity of the semiconductors used

LeETTERS

Strobes, Lights, and a Bio-Stimulator
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Fig. 1. This is the corrected schematic from the
are now shown as P-channel types.

in the project.

The 12-volt DC power in an automo-
bile is an extremely hostile environment
for electronics. The normal “12 VDC” is
actually 14.4-volts DC due to the alter-
nator voltage required to charge the
battery. During cold weather, the
steady-state voltage can be as high as
16.3 volts DC with a weak battery.
Automobiles are also full of heavy
induction loads, such as motors, relays,
air conditioner clutches, ABS solenoids,
etc., which can generate high energy
spikes reaching 40-volts DC.

During a typical (25°C) day’s fully
charged battery start-to-run cycle, you
can see spikes that exceed 16-volts
DC at the battery, and almost 20-
volts DC at the alternator. RTCA
Spec DO-160 requires that any 14-
volt DC battery/alternator-powered
electronics must withstand the voltage
surges shown in Table 1.

The design shown in the article
might have reliability problems in the

“Daytime Running Lights” article. The MOSFETs

TABLE 1

Time DC Surge
(Seconds) ~ Voltage

5.0 160 5
i e A 19.0 -
- 04 s k)
fie OPege (T 22.5
01 236

0.01 40.0

following areas.

First, the absolute maximum supply
voltage for 4000-series CMOS and the
555 timer IC is +18 volts DC. The max-
imum gate-source voltage of Q1 and
Q2 is +20 volts DC. Those devices will
not survive the normal automotive volt-
age surges without a power supply that
has adequate spike protection. The bat-
tery is a massive power filter, and just
look how its voltage is yanked around
by the alternator and the load changes

continued on page 16




Rugged.

Reliable.

100 MHz scope.

But one new

feature really

stands out.
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The new ScopeMeter® 998

test tool, now with a

10X brighter screen.

('Hére's a hint. )

Daylight or darkness. Indoors or
out. No matter where you're trouble-

shooting, it’s easier with our new

ScopeMeter 99B. It's the same rugged,

dependable, hand-held scope you
know, only it's much easier to read
— thanks to a new cold cathode
fluorescent screen that’s literaily 10
times brighter.

It's also much more accurate,
with its 100 MHz bandwidth and

5 Gigasamples/second repetitive
sampling rate. There’s even 30k of
deep memory, a new time and date
clock feature, plus longer lasting
performance with up to 4 hours of
battery life.

It's time you saw the light yourself.
To get your hands on the powerful
new ScopeMeter 99B, call Fluke
today at 1-800-44-FLUKE. Or visit

our web site at www.fluke.com.

©1996 Fluke Corparation. PO. Box 9090, M/S 250E, Everett. WA, USA 98206-9090. U.S. (800) 44~FLUKE or {206} 356-5400.
Canada (905} 830-7600. Eurape (31 40} 2 678 200. Other Conuntnes {206} 356-5500. All rights reserved. FLU-116-100
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DIGITAL CAMCORDER

The Model DCR-VX1000 Digital
Handycam camcorder from Sony
brings personal video into the digital
age. It offers the digital picture and
sound afforded by the DV (digital
video) format, along with virtually flaw-
less digital editing and dubbing and
direct connection to future generations
of personal computers.

The DV format, which has been
accepted by 55 manufacturers world-
wide, provides 500 lines of horizontal
resolution, no color blur, an extremely
stable picture, and CD-quality sound. It
also features time code and cassette
memory for accurate editing and con-
venient indexing of tape content.

The DCR-VX1000 has three-CCD
imaging, a 20x precision digital zoom
with 10x optical lens, a 180,000-pixel
color viewfinder, the advanced “Super
SteadyShot™” stabilization system,
and both manual and automatic con-
trols. A dichroic prism system splits
incident light into its red, green, and
blue components, which are directed
to one of the three 410,000-pixel
CCDs, for a total resolution of
1,230,000 pixels. The image-stabiliza-
tion system, which does not degrade
the quality of the picture, uses both
vertical and horizontal motion detec-
tors to overcome even the severe
shaking caused by shooting from a
moving car on a rough road.

The camcorder’s Photo Mode with
adaptive frame interpolation allows
full-frame, high-quality still-image re-
cording. It can be used to produce a
video slide show with sound or, when
linked to the optional CVP-M1 video
printer, photographic-quality prints.
Cassette memory stores the recording

date and time of each video recording
and Photo Mode frame, for easy
access.

The DCR-VX1000 Digital Handy-
cam, complete with rechargeable lithi-
um ion battery, wireless remote control,
and a 60-minute Mini DV cassette, has
a suggested retail price of $4199. For
more information, contact Sony Con-
sumer Products Group, 1 Sony Drive,
Park Ridge, NJ 07656; Tel. 800-342-

5721.
CIRCLE 80 ON FREE
INFORMATION CARD

900-MHz DIGITAL
TELEPHONE

Sanyo’s CLT-926 900-MHz, spread-
spectrum phone provides crystal-clear,
private cordless communications, as
well as a call-management Caller ID
system, AC power failure protection,
and a “Speak Station” handset speak-
erphone with two-way paging.

900-MHz direct-sequence spread-
spectrum technology extends the
phone’s transmission range and elimi-
nates virtually all of the interference that
plagues standard cordless phones. The
technology also offers a high degree of
privacy by making it extremely difficult
to tap into the signal. Sanyo's call-man-
agement system (when used in con-
junction with Caller ID service from the
phone company), provides a recorded
log of up to 20 calls. It features bilingual
prompts and area-code editing capabil-
ity, and notes call times and dates and
the last call received. A 16-digit, two-

line LCD on the handset allows the user
to easily scroll between recorded data.
A battery pack built into the base holds
four “AA" alkaline batteries to ensure
constant communication even during
power outages. The phone also offers
one-hour quick-charge capability.

The CLT-986 900-MHz cordless
phone has a suggested retail price of
$349.99. For further information, con-
tact Sanyo, 21350 Lassen Street,
Chatsworth, CA 91311-2329: Tel. 818-

998-7322; Fax: 818-701-4149,
CIRCLE 81 ON FREE
INFORMATION CARD

SOLDERING IRON
CONTROLLER

The Dial-Temp Controller from M.M.
Newman Corporation, designed for
use with wood-burning tools and hot
knives, as well as soldering irons,
allows users to adjust tip temperatures
from 150°F to full heat, depending
upon the task at hand. Compatible
with any fixed-temperature tool from
15 to 600 watts, it eliminates the need
for sensitive temperature-control sta-
tions in many applications. It plugs into
any 115-volt AC outlet, and features a
grounded wall plug and receptacle for
safety.

The Dial-Temp Controller converts
any fixed-temperature soldering iron
into a variable temperature iron for use
with heat-sensitive devices. Wood-
burners, hot knives, and other such







