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CircuitMaker 6:
Schematic design
and simulation
software

TraxMaker 3 :
Printed circuit
board layout
software
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CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high-end software at
a fraction of the cost. Plus, with exceptional ease-of-use, you'll spend less time learning touse the software and more time
designing. Both applications are compalible with your existing design software, and feature oulstanding technical
support. Call now for your free functional demo.

CircuitMaker 6 is a powerful schematic TraxMaker 3 is a powerful printed circuit
design and simulation program featuring: board layout program featuring:
o Professional schematic features including printout o Over 2,060 componen! footprints in a fully-documented, indexed
borders, title block and barred pin names library. Documentation shows footprints actual size
o Symbol editor and Macro feature for custom devices o Built-in autorouter and Design Rules Check
s Fast, accurate SPICE5/XSPICE-based simulation o Supports up to 6 signal layers plus power and ground planes,
o Complete array of analysis types, including Fourier, AC, DC silk screen overlays and solder and paste masks
Parameter Sweep, Transient and more » Board sizes up to 32"x 82", with no pin limilations
o Virtual instruments including a digital oscilloscope, o Intelligent manual routing with unroute capabilities
multimeter, Bode plotter, curve lracer and more o Import any PCB nellist in CircuitMaker®, Protel® or Tango® format
o Extensive library of over 4,000 devices o Qulpul RS274X Gerber files, Excellon N/C drill files and Bill of
o Tight integration with TraxMaker® for quick PCB layout materiais
*  Outpul PCB netlists in Protel®, Tango®, and TraxMaker®, o Print to any Windows compatible printer or plotter
Sformats for use in a variety of PCB layout programs o Windows 3.1, 95, 98 and NT

o Windows 3.1, 95, 98 and NT

CirCUitMaker For free demo software, or to order, call 1-800-419-4242

CUSTOMER SERVICE CENTER 5252 N. Edgewood Dr #175 » Provo, UT 84604 © Tel 801.224.0433 » Fax 801.224.0545 » www.microcode.com

©1999 Protel Intemational Pty Ltd. All rights reserved. CircuitMaker, TraxMaker and SimCode are egistered trademarks of Protel International Pty Ltd. All other brand and product names are. trademarks or registered trademarks of their respective companies.
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s. The year 2000 is riiht around the corner. What will it bring? —
_ the magazine for toe bands-on electronics activist!

Today’s challenging electronics marketplace does not leave room for a variety of competitive publications aimed
at the hands-on kind of electronics activist — the professionals who design, build, maintain, and repair all of
the electronics gear that &lis our lives, the experimenters who build projects, the computer enthusiasts who
want to know what’s in the latest gear, the activists who want to and are building robots, audiophiles who want
to test new circuits and designs, ham-radio operators looking for what's out there to communicate with.

The millennium is upon u
Poptronics

That's why Gernsback Publications is melding our two publications — Flectronics Now and Popular Electronics, into
the new, exciting and tmely monthly magazine — Poptromics — that you will soon be holding in your hands.
Coincidentally it will be the January 2000 issue. What a way to enter the new millennium! (Yes T know the millen-

nium actually starts January 1,2001))

It’s evolution! Starting with the January 2000 issue Electronics Now will become Poptronics, the magazine for the
bands-on electromics activist! No matter what your specific electronic interest; Poptronics will be the magazine for
4l electronics activists in the 215t Century. We've been here since the beginning, when we began in April 1908

with the first issue of Modern Electrics. We're still going to be here for the start of the next millennium, the year
3001, with Poptronics ot its future descendant. :

We have brought together all of the very best elements of our existing magazines into Poptronics. Itis designed
to deliver to you, our readers the very best editorial variety we can assemble. We have packaged Gizmo,
Prototype, Hands-on Reports, Service Clinic, Peak Computing, Robotics Workshop, Amazing Science and other key
columns; and wrapped them around a main editorial package of construction projects, product lab reviews, how

rld of electronics!

it works and how to do it articles, to create a wonderful new wo

Our web site at www.gernsback.com will still be there too. The forums, searchable index, and links will stay as
they are, but you may find a lot of “under construction” signs in other areas. Keep logging in t0 keep up with
what is happening. I helieve that you will find it even more useful than before. We will continue the forums that

find the latest updates on contents

bring thousands of readers to exchange ideas, get questions answered, and
in the magazine. It's a great place to search the index for old articles and to download current articles and art-

work from the current issue.

you will automatically receive upcoming issues of Poptronics
fulfilled. If you also subscribe to Popular

If you are a current subscriber to Electronics Now,
Now to go, and 5 issues

(starting with January 2000) untl your current subscription is
Electronics we will combine your subscriptions (if you have 10 more issues of Electronics
of Popular Electronics — for example — you will receive the next 15 issues of Poptronics).

1f we goof and you get two copies of Poptronics next month, just cut off or copy the labels on the front cover
of both magazines and send them to me. I'll see that your subscription is merged without you losing a single

copy.-

An exciting new world of electronics publishing begin:
ner in progress. Stay with us and see just how greatou
of the latest electronics news as it happens.

s with the January 2000 issue of Poptronics. Be our part-

Larry Steckler, EHF.CET
publisher

sy

r electronics industry can be. We will be bringing-you a 1
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As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques, and scientific and technological l
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any

responsibility for the safe and proper functioning of reader-buiit projects based upon or from plans or information published in this magazine.
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Gravity Waves Explained

I have been a NASA Goddard Space
Flight Center astrophysicist for over 35
years, and I retired not long ago. I have
been working in relativistic astrophysics
since the early 60s and have published
numerous articles in scientific journals
on the application of general relativity to
astrophysics. In 1963, 1 co-edited with

| William F. Hoffman (now professor of

astronomy in the University of Arizona)
a book Gravitation and Relatrviry, in
which the theory and experimental
detection of gravitational waves were
among subjects discussed. Since then, of
course, there have been many new
developments in this subject.

The article, “Measuring Gravity
Waves” by Skip Campisi (Electronics
Now, October 1999) contained a number
of critical mistakes that I feel obliged to
point out. First of all, the name “gravity
waves” 1s erroneously used. “Gravity

| waves” is a term used by geologists to

describe the wave generated in either the
atmosphere, oceans, and the land
through the variation of gravity caused by
a number of quite earthly reasons. For
example, the tdal effect of the moon rais-
es and lowers the height of the land with
respect to the earth s center by approxi-
mately 1 cm and generates a kind of grav-
ity wave, which is monitored closely by
geologists using a sensitive gravity meter.
This kind of wave is associated with
Newtonian mechanics and has nothing to
do with Einsteins theory of relativity.
The proper term used to describe the
kind of waves associated with Einstein’s
theory of gravity and mentioned in this
article is “gravitational waves.” Second,
the arguments used in conjunction with
Figure 1 to show that light travels at 2c or
1/2¢ speed is wacky at best; and had one of
the most prominent founders of quantum
mechanics, Wolfgang Pauli, been alive,
he would have called it “not even wrong.”

The kind of devices described in this
article will certainly detect something.
But whatever effect is detected is cer-

’

tainly »or caused by gravitational waves.
Invariably, it is caused by vibrations and
other disturbances associated with
atmosphere and the ground. Isolation
from these effects is one of the main
themes of the detection of gravitational
waves. Even in the relatively crude
(judged from the current standards)
device built by Professor Joseph Weber
(University of Maryland), who is regard-

ed as the founder of gravitational wave |

physics, great pains were taken to
achieve an
(100db).

There is a current gravitational wave
project sponsored by the National
Science Foundation (LIGO). The prin-
ciple used is laser interferometry. The
length of the interferometry path is
roughly 3 miles with hundreds of mult-
ple reflections to increase its sensitivity,
and the whole device is enclosed in high
vacuum. The mirrors were suspended
and isolated from the ground by an iso-
lation factor much better than Weber's
1963 device.

The electronics described in the

isolation factor of 10% |

article might be sound, but there is no |

mention about isolation of the pro-
posed instrument. Isolation is one of
the main games in the detection of
gravitational waves. A casual experi-
menter might detect some signals from
the kind of crude instruments de-
scribed in this article, but the signal
might as well be caused by a distant
truck rumbling by and certainly not by
gravitational waves. Sorry, no isolation,
no detection. By the way, the distortion
of space-time metric caused by gravita-
tional waves (which are speculated to

be generated during the collapse of |

stars such as supernova or the coales-
cence of close dense star pairs such as a
binary neutron star pair) in a device of
the dimension described in this article
is estimated to be less than 10" cm
(and could be considerably less). This
is smaller than a proton or neutron.
HON-YEE CHIU
North Potomac, MD N |
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Look Ma, portable audio
with no moving parts!

CIRCLE 15 ON FREE INFORMATION CARD

P ortable, personal stereo systems
were all the rage back in the early
1980s when Sony first introduced the leg-
endary Wultnan. Those devices, and sim-
ilar ones from other vendors, featured a
cassette tape player in a handheld package
that used headphones for speakers.

Over nearly 20 years, portable stere-
os became smaller, fancier, more com-
plex, and even cheaper in general
Today, many portable stereos can even
play CDs. But all portable stereo sys-
tems contain moving parts, which tends
to make them rather delicate and power-
hungry. But thanks to an Internet-driven
development, that might soon be a thing
of the past.

By now, most have heard of MP3.
MP3 audio is basically MPEG-com-
pressed audio, which can package a typ-
ical song in about one tenth the space
that the same song recorded on a CD
would occupy. As an example, a 40-
megabyte song on a CD can be convert-
ed to a 4-megabyte MP3 file. Now
whole albums can fit in roughly 64
megabytes of space, as opposed to the
640 megabytes of space on an audio CD.
The sound quality of MP3 audio is
about the same as CD audio.

For some ume now, MP3-encoded
audio has been available on the Internet,
from both legal and illegal sources.
While record companies and amateur
recording artists enjoy being able to dis-
tribute music samples via MP3 over the
Internet, they do not like it when some-
body takes a brand new album, converts

UIPMENT

CREATIVE LABS NOMAD MP3 PLAYER
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it to MP3, and posts the entire album on
the Internet for anyone to download. It
is easy for people who know where to
look to locate nearly any song or album
they want—especially new releases.
Software MP3 players are also available
on the Internet for free, so that any PC
can play back the music. But a desktop
computer, or even a notebook, is not
nearly as portable as a Sony Walkman.

But a portable MP3 player is, and this
holiday season will likely see a number
of them on the market. One example is
Creative Labs' new Nomad MP3 player.
Not only does Nomad play MP3 audio,
but it also features an FM tuner and
recording capability so that it can be
used as a dictadon device—one that lets
the audio be uploaded to a PC for safe-
keeping and future reference.

Creative Labs Nomad

The base Nomad player contains 32
megabytes of built-in memory and has a
slot for flash card memory modules to
increase the unit s capacity. The Nomad
64-megabyte version includes a 32-
megabyte memory card. With 64
megabytes of memory, Nomad can store
up to two hours of CD-quality audio or
four hours of voice recording. Included
stereo earphones are used for listening.
Nomad s LCD readout displays the title
of the song being played.

A docking station allows Nomad to
be connected to a computer so that var-
ious MP3 files can be downloaded to the
player. Users can download entire

 —

P

albums or mixes of their favorite songs
from multiple albums—basically what-
ever they like. Nomad lets you cus-
tomize your own content and take it
with you, whether you're going on a trip
or just working out. Nomad contains no
moving parts—no motors, no belts, no
nothing. The solid-state nature of
Nomad provides skip-free playback no
matter how rough the going gets.
Nomad comes with the aforemen-
tioned high-quality stereo earphones

and PC docking station. Also included |

are an installation manual, AC power
adaptor, parallel port cable, CD installa-
tion disc, a pre-encoded MP3 content
disc, and two rechargeable AAA NiMH
batteries. Playback time is about 5 hours
with the included rechargeable batteries,
and about 9 hours with a pair of fresh
AAA alkaline batteries.

Nomad is much smaller than it looks
in photos. Its lightweight magnesium

casing measures about 2'/ inches wide |

by 3%/ inches high by about *s inch deep.
It weighs little more than two ounces
without the batteries. Nomad'’s signal-
to-noise ratio is less than 90dB and its
frequency response is from 20 Hz to 20
kHz. The docking station measures
about 3% inches wide by 5'/ inches high
by 2 inches deep, and it connects to 4
PC'’s parallel port using the included
cable.

The parallel link lets users download
MP3 files from the MP3 content disc
included with Nomad or material
obtained from the Internet. Alternatively,

users can convert their own CD collec- |

tions into MP3 files using the Creative
Digital Audio Center software included
with Nomad. Digital Audio Center lets
you encode, decode, and archive MP3
files, as well as convert an unlimited
number of CD tracks and catalog them

according to preference. The Nomad |

Manager software downloads MP3 files
to Nomad via its docking station in a

matter of seconds.
Creative Labs has set up a Web site
(Continued on page 29)



Looking Back

a S YOU READ THIS, Y2K IS NOW JUST A SHORT TIME AWAY.

FOR THE PAST SEVERAL MONTHS, WITH THE AID OF

JEROME S. BERGS HISTORY OF SW BROADCASTING, ON 7HE

SHORTWAVES, 1923-1945, WE VE BEEN LOOKING BACK ON THE EARLY

years of our listening hobby.

For the SWL, then and now, the one
essential tool is a radio. In the earliest
days, the choices were few. You could
buy a commercially made general-pur-
pose radio that happened to cover the
shortwave frequencies. Or you could
build your own homebrew set, usually
from plans in radio magazines. Serious
shortwave listeners, though, needed
something better, a communications
receiver that offered the degree of sensi-
tivity, selectivity, and signal handling
required to pull in weak, distant signals.

Berg quotes receiver historian
Raymond Moore as identifying the first
bona fide communications receiver as

the RME-9, made by Radio
Manufacturing Engineers of Peoria, IL.
The RME-9 was introduced in

December 1933, and offered features
that would define communications
receivers for decades to come: band-
switching, calibrated dials, bandspread
tuning, signal-strength meter, separate
RF stages, selectable bandwidth filters,
automatic volume control to combat
fading signals, a beat-frequency oscilla-
tor for reception of CW Morse-code
signals, and more.

For decades, beginning in the 1930s,

CREDITS — Jeff Findlater, CA; Bob Fraser, MA;
Andre Fredette, ONT.; Mark Humenyk, ONT,;
David Krause, OH; Jack Linois, PA; William
McGuire, MD; Denis Pasquale, PA; Betsy
Robinson, TN; Gerald Witham, HI; North
American SW Association, 45 Wildflower Road,
Levittown, PA 19057.

the biggest name in shortwave receivers
was Hallicrafters. The firm was founded
by William J. Halligan, who, after sever-
al collaborative efforts with other mak-
ers, began manufacturing communica-
tions receivers for hams and SWLs in
his Chicago factory. Hallicrafters, Berg
notes, was known for value and a wide
variety of receivers in just about every
price range. They tended to be big, solid
sets that performed well.

Another major player in the SW
receiver field, both pre- and post-WWII,
was the National Company. Initally,
more than 80 years ago, the company
made a variety of products, from toys to
household goods. National began making
radio kits in the 1920s, and high-perfor-
mance sets for radio amateurs in the early
1930s. Under the guidance of its chief
engineer and general manager, James
Millen, National produced fine tube-type
receivers, particularly its HRO series, for
30 years. In 1964, the company intro-
duced its admirable HRO-500 solid-state
receiver.

The third of the “Big Three” com-
munications receiver manufacturers of
the early years was Hammarlund
Manufacturing. It was founded in 1910
as a general manufacturer of such
diverse devices as fire alarms and liquor
decanters, Berg says. By the mid-1920s,
Hammarlund was making radios. Long
time SW DXers recall the firm’s quality
HQ series of communications receivers,
which began with the HQ-120 model in

BY DON JENSEN

1938. It cost $230 in 1940, a huge price
for the time. But Hammarlund radios
were high-quality well-built sets; even
today, many veteran DXers seek out
well-used 30-year-old Hammarlund
HQ-180 receivers at hamfests and flea-
markets.

Despite gigantic advances in receiver
designs in the last several decades, in
terms of its ability to pull in really tough
DX, the HQ-180 remains one of the
most effective SW sets ever made.

More information about Berg's
shortwave history is available from
McFarland & Co., Inc., Publishers, at
www.mcfarlandpubl.com or by calling
800-253-2187.
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Accredited B.S. Degree in
Computers or Electronics
by studying at Home

Grantham C ollege of Engineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers
e B.S.in Computer Science

-Electronics Workbench Professional 5.0
included in our B.S.E.T curriculums

-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-888-919-8181 Ext. 15
http://www.grantham.edu

GCE
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1o help yourself
better your future!

Grantham Coliege of Engineering
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Radio Australia Turns 60

On Dec. 20, 1939, a new internation-
al shortwave operation, known then as
Australia Calling, officially began broad-
casting. This month, today’s Radio
Australia marks its 60th birthday.

The beginnings of shortwave
radio in Australia are even older,
though. In 1928, the Australian
Postmaster General’s office began
broadcasting from Lyndhurst,
Victoria, near Melbourne. VK3LR,
as the station was called, had a 500-
watt transmitter feeding a horizon-
tal halfwave dipole antenna. It
broadcast on 9580 kHz; a frequency
still used by Radio Australia nearly
three-quarters of a century later.

The first experimental transmis-
sions were received around the
world despite the low transmitter
power. The good reports prompted
the Australian Broadcasting Corp.
to begin a regular scheduled short-
wave service in March 1934, The
SW transmissions, relays of the
ABC’'s AM medium-wave programs,
were intended for listeners in
remote parts of the Outback and on
the more distant Pacific islands.

International  broadcasting  from
Australia became a practical reality in
1939, when, spurred by the outbreak of
war in Europe and China, worldwide
communications took on a greater impor-
tance. The Australia Calling shortwave
service was broadcast by 10-kilowatt
transmitters in Lyndhurst and Sydney.

When the war reached the Pacific,
there was a new urgency in reaching
international audiences. A high-pow-
ered, for its day, 50-kilowatt transmitter
began operating from Shepparton,

about 200 km. north of Melbourne, in

1944, Soon six 100-kW SW transmitters
were added at Shepparton.

In the 1960s, a second international
transmitting site was established at
Darwin in northern Australia. Cyclone
Tracy destroyed the station in 1974, but
it was rebuilt over the following decade.

A third Radio Australia site at
Carnarvon on the central coast of West
Australia was added in 1976. An interim
transmission center also was opened in
1989 at Brandon, where the lower pow-
ered 10-kW. units from Lyndhurst were
reinstalled. This facility was intended to
reach audiences over medium distances,
particularly those in Papua New Guinea.

At its peak in the early 1990s, Radio
Australia operated 16 shortwave trans-

ABBREVIATIONS

DX, DXer = Distant shortwave stations;
one who hunts DX

FM = Frequency modulation

kHz = kilohertz, unit of frequency
measurement

kW = kilowatt, unit of power
measurement; 1000 watts

SW, SWL = Shortwave, shortwave
listener

UTC = Universai Coordinated Time :
standard used by most SWLs and :
major shortwave stations. Equivalent
to Eastern Standard Time plus 5
hours; CST+6; MST+7 or PST+8

mitters, with powers from 10 to 300
kilowatts, on the air for a cumulative
total of about 1600 hours weekly. But in
recent years, like so many other major
international  broadcasters, Radio
Australia’s budget has been drastically
cut. The Darwin and Carnarvon centers
were shut down. Broadcasting hours
were cut back severely; language ser-
vices—including Thai, after 53 years of
programming—were eliminated. Radio
Australia’s focus has narrowed to cover-
ing Asia and the Pacific, with program-
ming in English, Chinese, Indonesian/
Khmer, Vietnamese, and Pidgin.

Although Radio Australia has cut-
back on its newsgathering staff at
bureaus around the world, its on-the-
hour 10-minute newscasts offer solid
coverage, particularly of events in the
Pacific Rim region that the broadcaster
considers its prime responsibility.

Among the programs attracting siz-
able audiences is Roger Broadbents
“Feedback,” which is a combination let-
terbox and musical-request program. It
is aired at 0030 UTC Saturday on
21,740 kHz, and also is heard at 2105
UTC Friday; 0330 0605 UTC Saturday;
and 0330 UTC Sunday.

Look for Radio Australia program-
ming at 0200 to 0900 UTC on 15,515
and 17,580 kHz; 0900 to 1100 UTC on
11,880 and 13,605 kHz; 1100 to 1500
UTC on 9580 and 11,650 kHz, and
2100 to 0200 UTC on 17,580 and
21,740 kHz.

Despite the cutbacks at Radio
Australia, it continues to be widely hear
by SWLs in the U.S. and Canada, as it
has been for the past six decades.

The Years, Old And New

Before we leave 1999 behind, I want
to offer another happy birthday wish tg
the Ontario DX Association, which
marked its 25th anniversary during th
year. The Canadian club serves thos?



who listen to international shortwave,
medium wave, scanning, FM listening
and more. While its prime efforts are
directed to listeners in Ontario, with
regional gatherings and listening events,
its monthly bulletin has subscribers
throughout the world.

For more information about this
club, you can check the ODXA Web site
at www.odxa.on.ca or write to ODXA,
P.O. Box 161, Station A, Willowdale,
Ontario, M2N 588, Canada.

Looking to the new year ahead, the
13th Annual Winter SWL Festival is
scheduled for March 10-12, 2000, at the
Holiday Inn in Kulpsville, PA (Exit 31
on the Northeast Extension of the
Pennsylvania Turnpike). Every year, sev-
eral hundred SWL, medium-wave, and
scanner enthusiasts gather for a weekend
of programs, equipment displays, and
fun. For more information on how you
can join in, send a self-addressed
stamped envelope to Winter SWL
Festival, ¢/o Dr. Harold Cones, 2 Whits
Court, Newport News, VA 23606.

And a week later, March 19-21, is
scheduled for the 2000 North American
DX Championships. This listening con-
test is a great way to show the world that

you are the tops when it comes to
SWLing. Rules on how you can partici-
pate in the year's SWLing event also can
be obtained for an SASE to 2000 NA
DX Championship, also in care of Dr.
Cones at the above address.

Down The Dial

Let s take a look at some DXing tar-
gets you may want to tune:

BULGARIA—13,600 kHz, Radio
Bulgaria in Sofia is noted signing on
with German programming, including a
newscast, at 0515 UTC. Operating in
parallel at this time is 12,000 kHz.

CANADA—6070 kHz, CFRX,
Toronto, is one of a handful of indepen-
dent SW stations in the “Great White
North.” You may be able to catch it
about 2300 UTC.

FRANCE~—15,155kHz, Radio
France International’s English program-
ming to Asia and the Pacific can be
logged here around 1215 UTC, as well
as on a parallel channel of 15,540 kHz.

MOROCCO—9680 kHz, Voice of
America, relayed from Moroccan trans-
mitters, airs its “News Now” program at
0600 kHz.

NIGERIA—11,560 kHz, Voice of

Nigeria has been noted in English at
1900 UTC with reggae music and a
political commentary.
SEYCHELLES—9770 kHz, the
British Broadcasting Corp. broadcasts
are relayed from transmitters in this
Indian Ocean island nation. Listen for
sign on at 0200 UTC with the familiar
Big Ben chimes tuning signal.
SLOVAKIA—9440 kHz, Radio
Slovakia International programs from
0130 UTC, with interval signal, English
identification, and into news in Slovak.
SWEDEN—12,060 kHz, Radio
Sweden s English service has its news
feature program, “60 Degrees North”
scheduled at 0340 UTC. A parallel fre-
quency is 9495 kHz. @
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HIS MONTH WE'LL COMPLETE OUR DISCUSSION OF SOLID-

STATE DEVICE TESTING ALONG WITH SOME VERY SIMPLE

CIRCUITS THAT CAN BE PUT TOGETHER IN ABOUT 10 MINUTES TO

DISPLAY THE CHARACTERISTICS OF TWO-TERMINAL DEVICES ON

an oscilloscope. We'll also inaugurate an
occasional series of short topics on other
aspects of repair or follow-ups to previous
articles. This ime: What about DVD play-
er or DVD-ROM drive servicing?

Diode and Rectifier Speeds

When the polarity reverses on a
diode, it takes finite time for the charge
carriers to be cleared from the area of
the junction. During this time, reverse
current flows. For high-frequency appli-
cations—7.e¢., switching power supplies,
horizontal deflection circuits, etc.—a
normal diode would act more like a
short circuit and resuit in poor perfor-
mance or even burn out.

There are a variety of alternatives:
fast-, super-fast-, ultra-fast- (and so
forth) recovery diodes, Schottky diodes,
and others that must be used in high-
frequency signal, switching, and power-
supply circuits. Thus, if you find a bad
diode in a piece of electronic equipment,
don t assume it is just an ordinary diode
because the case looks the same.
Replacing a fast-recovery diode with a
1N4007 will very likely just result in
more confusion. A proper device must
be used even for testing. In most cases, a
faster part can be substituted without
problems. However, there are occasion-
al situations where the specific charac-
teristics of a slow part (a reverse pulse
due to its long recovery time or high
capacitance) are needed for the circuit to
operate properly!

Horizontal Output Transistor
Pinouts

The next discussion might go in the
“general trivial department,” but it might
also come in handy if you haven’t been
playing with horizontal output transis-
tors (HOTs) all your life!

You will nearly always find one of two
types of HOTs in TVs and monitors,
and those are shown in Fig. 1. Some
other transistor types use the same
pinout (TO3—see Fig 1A—for metal
can, TOP3 and TO220-—see Fig. 1B—
for plastic tab), but not all. However, for
horizontal output transistors, those
pinouts should be valid.

Note that HOTs with a built-in
damper diode may read around 50 ohms
between B and E (near 0 on the diode
test range)—this is normal as long as the
resistance is not really low (under 10 ohms).

TOP3 OR TO220
TO3 METAL CAN PLASTIC PACKAGE

TAB (IF METAL) IS
ALSO CONNECTED 27\
ToC. O

B E
© 0
C(CAN)

B = BASE

C = COLLECTOR
E = EMITTOR
BCE
BOTTOM VIEW FRONT VIEW
A B

FIG. 1—HOT PACKAGES: a TO3 metal can
is shown in A, and a TO220 plastic package
isin B.

Difference Between Normal and
“R”-Marked Parts

Electrically, normal and “R”-marked
parts are exactly the same. The R
stands for “reverse.” The “R” pinout is a
mirror image of the normal one. This
makes layout of high-frequency pairs |
easier because traces do not have to
cross over one another. However, it can
also bite you if you are unaware of what
the marking means!

Testing MOVs

Metal-oxide varistors (MOVs) are
used mostly for surge suppression in
power strips and the front-ends of the
power supplies of TVs, VCRs, and other
consumer electronic equipment. They
are those brightly colored things that
look like Epoxy-dipped capacitors. At
least, that's what they look like when
new. A common failure mode is for the
MOV to be totally obliterated by a surge
or from old age. In such cases, testing is
not needed!

MOVs are supposed to be located
beyond the line fuse (though possibly
not always). In this case, where the line
fuse blows but there is no visible damage
to the MOV(s), the simplest test may be
to just temporarily remove the MOV(s)
and see if your problem goes away.

A multimeter can be used to test for
leakage (there should be none), but the
best option is to remove the device.
Since the proper functioning of the
equipment doesn’t depend on any
MOVs (in 99.9999 percent of the
cases—the exception being where the
MOV is used as a high-voltage trigger-
ing device or something like that
rather than a surge suppressor),
remove the MOV(s), test the equip-
ment, and then just replace the

MOV¢s) if in doubt.



