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120 Watt
Subwoofer
Amplifier

Rated power outpet: 120 watls
RMS invo 4 ofwns at 1% THD.
Measured power output: 110
wiatls RMS into 8 ohms @
0.1% THD, 156 watts RMS into 4
ohms & 0.2% THD. Bass boost: 5dB &
3z Signal 10 nolse ratio: 88dB &Aﬂm;ughlad).
Dimensions. B-1/4° W x 10-58" Hx 4" D
Enciosure cut out: 7-1/4" W x 9-5/8" H, Vouapo
Selectable, 115/230V,

£300-792 -ooooereeeerrrenn $9995

Sound Deadening Sheets

This multi-purpose,
noise reduction
makeray actually
abgorbs the
wieation of any
solid material. You
can reduce interior
noise levels 3-10
08 by spplying the ¢
dampintg sheets lo

e door panels. firewall, foor pan, trunk lid or any
intgrior sheat meulal panet

Shoet Price

Part ¥ Dimenslons 1-3 4-U%

288-010 1% x 10° $1.36 $1.28

288-018 29" x 3 11.50 9.96

288-020 32° x 54° 17.90 18.50
Woofers

6-1/2" Woofer

®FPower handling: 80 watls
AMETS walts max QFmtgasn:y
resparse. B0-3.000 WMz eSPL:

86 dB "W/ 1m
#290-300 (4 ohm 70
#290-305 i8 orm) $1 1 EACH

8" Woofer

SPower handiing S0 walts
AMSTS walts max ®F
fespornme. 60-2 500 Hz &
47508 tWrm

#280-310 (4 o)

200315 pom 5129

10" Woofer

¢Pgwer handing 70 walts
PAST00 watls max ®F
respanse. 40-2 200 Hz ¢SPL:

ency
PL

87.4 dB 1Witm

#290-320 (4 m)

290325 e o S15%5_,
12" Woofer

¢Pawer handing 7 walts
RMEMQ0 watls max oF
mspanse: 35-1.500 Hz &
88.6 dB 1W/1m
#290-330 4 orm| 95
8 dbent| $1 8
15" Woofer
¢Powor handing: 80 walts
RS/ 115 watts max @F
response: 271,200 Hz @5PL a
o8 1W/m
(l obm| $
es ormi 2
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YOUR #1 SOURCE FOR
AUDIO, VIDEO AND SPEAKER

BUILDING COMPONENTS

Tweeters

3-1/4" Piezo Tweele
+ Similar o KSN1005
#Power handiing: 50 watts
AMS7S watts max

SFrequency respoanse
3,500-27,000 Hz OSPLQJUB

#270-011 ........... $1.25

x §" Piezo Horn
& Similar to KSN1016
SPowear handling, 50 watis
R?Sﬂs walts max
® raquenc 1e8p0NRSE;
500-27,000 Hz ¢SPL: 94 98
0270-041 R & 95¢
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Car Amplifier |
Power Stiffening
Capacitors .

Capacitors can be wired in paraiial
to increass value. One year
manufactursr warranty.
Specifications: €20 VDC/24 vDC
susge ¢ESR: < .0015 ohme
#Tolerance: -10¢

STemperalure range; -40°C lo 95°C

Piezo Horn Mid/Tweeter il Do gy Prica
;p&mﬂur 10 ;SN!&Q)S
'ower handling: wanls 1.0 Farad S x 8-58° :
AMS/TS watts max 268455 15Farad  3-172 x BSB $090 |
eFrequency response: 1,800- 846 0 Farad  3-1/2° 1 B-58 3590 |
30,000 Hz ®SPL: 90 dB : P
#280-082 ......... $1.60, . S1.35, 268470  10Farad 3 x 10-1/4° 99.90
% [ract 260-478 15 Farad 3 U2 x 10-14°  138.90°
268-480 20 Farad 312 x 10-14"  174.90
JBL 12 Watt Stereo Amp
Board 4" LCD
Dymenaions: 4-1/2° ] .
L x 3-1/4" W x ¢ Video
2-1/8" H. Comes i Module
:’mh hook-l:‘x) - % 1
iagram, Limit il
oo o $O% W e e
...... sasssssrssanaanssananeny High reaciion by m
4* LCD Rat screen color dispiay motise

L 2
6-1/2" Two-Way System 5

Graai lor tront or
rear spaakers in
your surround sys-
termn, The 6-1/2°
poly-propysens

{
dimensions {mm): 118 W x 85 H x 40 D ehctve

Works on a standard composite video signal

Ideal for mounting ;n seat backs

oOf CUSIOm bisit enclosures |
ifications: 12 VDC, 500mA eResolution |
): 383 (Hor.) x 234 (Vert.) = BO,622 #Overall

woolsrand 1" tex- B © i ] 1 area (mm); mouo

B2 dome tweeter - & lor brightnese, calor and

were spacially de- r * ®Not weight: 34 ib. 90
signod with home ke :

theatre in mma 95 #205-050 ...ccoonevieenene., _—

#300-036 .m.... 59 B

Speaker Surround Repair Kits

Don't throw away expensive loudspeakers just be«
cause the toam surround has dry rofted ot has been
punctured. With ihese new repar iots from Parts Ex-
prass, you can save BIG bucks by repairing the foam
surround and avoid costly loudspasker ACRMents.
Each lot containe supplies o repair two speakers and

inchudos Soan surrounds, piastic shims, four dust caps
(two paper, two poly), & plastic bottie filled with 1 o2. ol

adhesive, 5 foam swabs for application of glue, and

DETAILED
EASY TO FOLLOW s
INSTRUCTIONS!

surround kit sizes
completn repair instruclions Prs Price  are fan e
Port # Se (1:3) __{8$-UP) mameter of the
280816 &1 kit 1860 $17.00 speaker frame, not
i g8 ha Ratvs
* it . g ] fo. of
200830 12" kit 2300 2000 o0 5,,2,'*,,, riiid. |
260835 15" kit 2480 2180 aggures 107 10-7/2° in dhemeler, |
340076 1oz bomeoispeskergive .06 526 o0iies LTI B o

Visit Us On The Web At
mzwv.partsexpress.com

Or Call Toll Free
71-800-338-05317

725 Pieasant Valley Dr., Springboro. OH 45066-1158

KEY CODE: POM

Phone: 513-743-3000 ¢ FAX: 513.743-1877 @ E-Mail: sales @parisexpress.com
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Don’t Believe the Hype

Inventor Dean Kamen, who is famous for medical inventions including a
heart stent, has revealed his latest invention—the Segway. This battery-
powered scooter is capable of traveling 17 mph and even employs a
gyroscopic system for preventing road rash for its pilots. Well now, that is
all well and good. No doubt the Segway is a quaint little toy for jetting
around town, but investors have dared to say that this device will be “big-
ger than the Internet” Oh please, stop! Kamen himself says that the
Segway will be to cars what the car was to horse and buggies. It's amaz-
ing what money can do for a product. A couple of dollars well placed at
a PR firm is worth more than a team of scientists—or is it?

Meanwhile, at Bell Labs/Lucent Technologies, further research is being
pursued in the area of nanotechnology. Scientists have created organic
transistors that assemble themselves in jars through a process known as
chemical self-assembly. These transistors are twenty times smailer than
the smallest existing components. In fact, the space between the three
electrodes measures only one nanometer. What this means to the con-
sumer is smaller, faster CPUs (with processing speeds in the lower
microwave region) and possible merging of electronic circuits and organ-
ic material.

Now call me silly (as many of you have in the past), but | think the inven-
tion of microscopic transistors is a tad greater in significance than the lat-
est scooter to roll off the assembly line. Time alone will tell if Kamen's
scooter will totally revolutionize our lives. My guess is the machine will
find its niche among pogo sticks and roller blades, but | don’t see a Nobel
Prize being awarded any time soon. On the other hand, | offer kudos to
Kamen the inventor. There can be no denying the fact that he is a prolif-
ic creator of practical, and at times, life-ssaving inventions.

Speaking of inventing and creating...this month we introduce another
fine column for our readers—AI/l About.... Authors William Sheets and
Rudoif F. Graf debut with All About Power Supplies. Each installment will
tell you All About specific electronic topics that will help you truly appre-
ciate what a wonderful hobby electronics can be. Read on and enjoy.

Yours truly,

s

Chris La Morte
Managing Editor



LETTERS

mailto: letters@gernsback.com

The following three letters comment further
on the article “Radio Signals and the Great
Pyramid” in the September 2001 issue.—
Editor

Radio Signals and
the Great Pyramid

I was disappointed to see that so
many of your readers are so close-mind-
ed. I personally enjoyed the above-men-
tioned article, and I would like to see
more along those same lines. Surely I
can'’t be the only one who appreciated it!

I guess these are the same people that
would have told Galileo that he was
crazy for stating the world wasn't flat.
DEREK TOMBRELLO

via e-mail

The Magic Of Electronics. . .
and the Great Pyramid

I am happy to have started my sub-
scription, and I regret having missed
what I am sure were many interesting
issues of your magazine. While I did not
read the article about the Great
Pyramid, I gathered from the letters that
many readers who are fixed in their ideas
feel that further thought is only misdi-
rected energy.

Such stymied thinking would have
kept us in the world of thermionic tubes
and selenium rectifiers. From the quartz
crystal to the silicon transistor, technol-
ogy has brought us products that could
hardly be dreamed of fifty years ago. I do
not pretend to know the purpose of the
pyramids, but it seems strange that the
greatest, Cheops, has no hieroglyphics
in the interior.

Why would a Poptronics subscriber
be interested in Egyptology? Would it
be better to ask why a philosopher won-
ders about the universe?

The letters you published reflect the
thoughts of those who never question
what is accepted as known. Maxwell
took apart a few equations and showed
us things about electronics and magnet-
ism. Einstein used Newton’s physics to
reveal a universe that we still explore. If

the world ofithe electronics engineer is a
closed universe, I do not wish to be
there. I became interested in electronics
because it was magic. If it ever becomes
less than that, I will find something
more interesting.

D. LLOYD GELLER

Dunnellon, FL

Alas, A Commendation for
the Great Pyramid

Regarding the apparent ongoing
debate over your pyramid article, let me
say that while I was only able to read
about half of it before I gave up, I com-
mend your courage in trying something
different—unlike many who wrote to
complain. Please do not stop. Whether
an article is fiction, non-fiction, or
something totally off-the-wall, this is
what makes your magazine interesting
and makes one want to see what the next
issue will hold.

KEEP IN TOUCH

We appreciate letters from our
readers. Comments, suggestions,
guestions, bouquets, or brickbats ...
we want to hear from you and find
out ‘what you like and what you dis-
like. If there ara projects you want to
see or articles you want to submit—
we want to know about them.

You can write via snail mail to:

Letters

Paoptronics

275-G Marcus Bivd.
Hauppauge, NY 11788

Sending letters to our subscription
address increases the time it takes to
respond to your letters, as the mail is
forwarded to our editorial offices.

Our e-mail address can be found
at the top of the column.

Of course, e-mail is fast,

All of our columnists can be
reached through the e-mail address-
es at the head of each column,

And dont forget to visit our Web
Bite: www.garmsback.com.

To those readers that say an article
like this has no value, I suggest that they
try to keep a more open mind. Maybe
not so open that their brains fall out, but
open enough to realize that even the
most absurd concept could provide the
inspiration for someone else to come up
with a really practical idea.

When it comes to prejudging an idea,
it is my opinion that the two most close-
minded groups in society are fundamen-
tal religious fanatics and scientists. Both
groups are convinced that they and only
they have all of the answers and know all
that is to be known, and anything out-
side their sphere of knowledge is not
worth considering.

RICHARD GIDEON
Schaumburg, IL

A Stand-Alone Direct-Digital
Signal Synthesizer

One article 1 would like to see in
Poptronics is a stand-alone direct digi-
tal signal synthesizer, particularly for use
in the frequency range of 5 to 6 MHz,
with steps of one Hz. It should be a
stand-alone system—without the need
to use a desktop computer, etc.
Preferably, it should have a rotary shaft-
encoder for frequency control, but it
would be acceptable to use an up/down
pushbutton for frequency control. I'm
sure such a design is feasible, but I'm not
clever enough to design it!

This should be a design that can be
built by a Ham—maybe with the pro-
gram on a ROM so it could simply be
plugged in.

AL WILLIAMS
Edmonton, Alberta, Canada

Bravo To New ldeas

I read the letters in the November
issue on pseudo-science, and I do not
share the writers’ opinions. One only
has to recall the Catholic Church’s stand
in the Middle Ages on the Earth being
the center of the universe. At the time
there was very little physical evidence to
dispute their belief. We did not have

(continued on page 42)
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Device Programmers

A must for anyone that tests,
repairs, or programs any elec-
tronic device using a memory
IC, the PC Compatible Uni-
versal Device Programmers—
Models 864 ($695) and 865
($995) are fast and easy to use.
These two models are ideal

Pulge Generator
The nuclear NIM  Pulse
Generator, Model PB-5 ($4580),
includes a full-featured, highly
flexible ramp generator that
allows control of ramp duration,
as well as providing complete
programmability. Users can test
the entire system range or just a

-
-

SEEE
BER6

P

for programming EPROM, EEPROM/Flash, Serial
EPROM, Microcontroller, PLD, and BPROM devices. x
Their extensive device libraries are constantly updated
and are easily accessed from the B&K Web site,

?

&
*—.

portion of that range, with pulse
repetition rates that go up to 0.5
MHz. Intuitive and easy to use,

B&K PRECISION CORP.
1031 Segovia Circle

the PB-5 offers both spinner knobs and keyboard
pushbuttons,

BERKELEY NUCLEONICS CORP.

Let There Be Ligit

The 5¥-inch Stresmlipht Batonlite
Li-Tntensity Plashiiphe (529953 fea-
tures three superbright LED solid-
state bulbs and debvers brilliane white
light that will casily illuminate a room, vehi-

Placentia, CA 92870
714-237-9220
www.bkprecision.com
CIRCLE 60 ON FREE INFORMATION CARD

3060 Kerner Blvd.
San Rafael, C1 94901
800-234-7858
www.berkeleynucleonics.com

CIRCLE 62 ON FREE

ele, or pathway. The fashlight has a non-slip INFORMATION CARD

ribbed grip, an unbreak-
switch operation. Able o

operate continuously over
12 hours on three mcluded
TN Batreries, it comes conm-
plete with a rear swivel collar
and lanyard, plus a detachable
e kev ring.
JENSEN TOOLS, INC.
TR 5. 460 Sp
Phoenyx, AT 85044-3399
Fe-426-1 194 or 602-453-3 169
URDT fen s toa e e
CIACLE 61 ON FREE INFORMATION CARD

Geiger Counter

This Professional Geiger Counter
($758.95) will come in handy
when checking the radioactive-
contamination of work areas, per-
sonnel, and instruments. An ideal
survey meter for both field and labo-
ratory use, this device is able to
detect alpha, gamma, and x-rays; is
precise within 10%; and has an audi-
ble signal as well as the large
meter indicator. It has a
rugged, two-piece fiber-
glass reinforced case
with a neoprene O-
ring gasket, measures
just 4% by 7% by 8
inches, and weighs only
4 pounds.
SCIENTIFICS
EDMUND SCIENTIFIC
Dept. A011-C999
60 Pearce Ave.
Tonawanda, NY 14150-6711
716-874-9091
www.sclentificsonline.com

CIRCLE 63 ON FREE INFORMATION CARD

Audio Voltmeter

The Peak-to-Peak Audio Voltmeter,
Model 517 ($293), is designed to
set the amplitude of speech,
music, and sound effects to pre-
vent clipping. It’s especially useful
for setting the input level to A/D
converters and analog recording/
playback integrated circuits. With
fast charge and slow discharge times,
the peak detectors can properly track
the level of a time-varying audio signal.
In addition to the built-in analog meter,
there’s a DC output for connecting an exter-
nal voltmeter or data recorder.
. TDL TECHNOLOGY, INC.
= 5260 Cochise Trail
Las Cruces, NM 88012
505-382-3173
www.zianet.com/tdl
CIRCLE 64 ON FREE
INFORMATION CARD
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For The Handyperson
Need the proper tools to get
the job done right? This 4-
piece Maintenance Plier Set
($49.95) offers enough versa-
tility for any job. Packaged in
a rugged, vinyl roll pouch, the
set contains 10-inch groove-
joint, 6-inch slip-joint, 6-
inch long-nose, and 6-inch
diagonal-cutter pliers (one
each). All of them are high-
quality alloy steel with non-
slip grips. The pliers meet all
applicable ANSI specifications.

JENSEN TOOLS, INC.

7815 S. 46 St.

Phoenix, AZ 85044

800-426-1194 or 602-453-3169 &

www.jensentools.com

Componeat
Testing System

LOTOIASTAZEN  Industrial

Portable and hattery-operated, the

Two's Better Than One

This BWR-5/3.3, 300
Dual-Output DC/DC
Converter ($68) offers
affordable, total con-
- trol over two indepen-
_dently regulated out-
puts. It has two output
return paths, two on/off control pins,
two output trim pins, and two sets of out-
put-protection circuitry. With two control
loops, a single PC board, common input
circuitry, and a common ferrite core, this
converter delivers the performance features
of two independent converters in one sin-

gle package.

DATEL, INC.
11 Cabot Blvd.
Mansfield, MA 02048-1151
508-339-3000
www.datel.com

Camponent

Testing System is comprised of the LC103
Capacitor and Inductor Analyeer
{52493} and the STAZ60 Power

o _] u EE B ’ Semi-conductor Tester ($495).
?_,Tl___ This system is designed o
accurately test capacitors,
inductors, and power semicon-
ductors,. including IGBTs and
SCRs. Accessories include 2
chip-component test lead, a
component halder, and an
adjustable test probe for test-
ing surface-mount compo-

nents in circuit,

Software For
Signal Generators

The SOF8 Signal Generator Control
Software Program ($95) makes it
easy to set up and operate Novatech
Instrument signal gen- £
erators from any Win-
dows-based computer.
The SOF8 program
enables the user to
select from drop-down
menus, generating the
appropriate commands
and sending them to the
signal generator. Using
ASCII commands, the
signal generators can be
programmed over a
USB or RS232 serial interface. The program is a Visual Basic
6 application that comes with the executable and source code.
NOVATECH, INC.

PO. Box 55997

Seattle, WA 98155-0997

206-301-8986

www.novatech-inst.com

FOU-SENCORE

LT SERCOTE OO

SENCORE ELECTRONICS
3260 Seneore Diive
Stopix Falls, 5D 57107

Clamp Meters
Designed for electricians, technicians,
and HVAC professionals, the Fluke 321
(389) and 322 (899) Clamp Meters are com-
pact, rugged, high-quality tool. Measuring
7Y% X 2! X 1%o inches, the meters fit eas-
ily into cramped work areas. Easy to
use, with one large button that facili-
_Jtates troubleshooting current surges,
| both devices measure AC current and
AC and DC volts with an 0.1 resolution.
") Standard features include automatic
| shut-off, a soft-sided carrying case, and
| test leads.

| 888-492-7542
www.fluke.com
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Treasure
"Hunter

Get a quick
introduction to
treasure hunting
with the Fast Tracker metal detector

($124.95). It boasts a 7Y-inch waterproof

search coil and offers two-tone target identification that
makes it easy to discriminate between treasure

and junk. The lightweight but rugged detector

Tower of
Power

A three-way, full-range,
floor-standing loudspeaker,
the RL-18P ($499.95 MSRP)
features an extended-throw,
eight-inch, rear-firing, active
subwoofer that's powered
by a built-in 100-watt (rms)
amplifier. The amp accepts

. a ! [ d

line-level or speaker-level inputs and operates Spllt' can be used in extreme conditions ranging
on |15- to 230-volt systems. Within the from saltwater beaches to highly miner-
tower, the one-inch, soft-dome tweeter Screen alized inland sites with no operator

and six-inch midrange driver are housed

in a sub-enclosure designed to eliminate You'll never miss a shot with the  adjustments to the circuitry and with

R S, CC9390 digital camcorder (§1599.95), MO 10% of sensitvity. |
Cerwin-Vega, 555 East Easy St, Which does double-duty as a digital still o oWy FRUREL 0 FEOCes

SimiVaIIey,CA 93065- 1805; 805-584- camera. Its detachable 3%-inch LCD 8%%-’444e';994, a;o’ . !

9332; www.cerwinvega.com. touch screen lets you use and control the ) » www.detecting.com.
CIRCLE 50 ON FREE camera remotely. For example, you can hold k.
INEORMATION CARD the cam above your head at a parade INFORMATION CARD

or sporting event,

while you focus on

the filming with the

touch screen alone.

This high-end cam-

corder comes with a

Dynamic
Dzo rrosie s Backgammon
Budd

Set side-by-side, the Duetto mory, a |.3-megapixel CCD sensor, a USB
SRII0 stereo receiver and a multimedia card reader. Dlglta, Still Camera
CD110 CD player ($379 each) mea- (DSC) software, and an |EEE 1394 connec-
sure a small 3 X 8% X 12% inches, tion for fast downloading of digital video to

Play backgammon anywhere,
any time, without losing any
pieces, with LCD Backgammon

but deliver a “large” sonic perfor- 2 suitably equipped PC. ) ($29.95). Players use just seven

mance—virtual surround sound Thomson Consumer Electronics, o704 0 joy pad to play on
i 10330 North Meridian St., Indianapolis

from just A loudspeakers. The IN 46290: ’ *  the large LCD screen.The handheld

SR110 receiver includes a 25-watt-per- s www.rca.com. electronic game includes beginner

channel stereo amplifier, an AM/FM CIRCLE 51 ON FREE and advanced levels, and it

tuner with 30 station presets, and a INFORMATION CARD allows you to challenge

remote that also controls the CD player. In
addition to CDs, CD-Rs, and CD-RWs, the
CDI10 also plays
back MP3-encoded
CDs. Both compo-
nents feature drop-
down front-panel
covers that conceal
all controls, and they
also include a D-BUS remote connection.

Marantz America, Inc., 440 Meadinah Road, Roselle, IL 592-4377; www.excalibur
60172-2330; 630-307-3108; www.marantz.com. electronics.com.

CIRCLE 53 ON FREE INFORMATION CARD CIRCLE 54 ON FREE INFORMATION CARD

the internal computer
or a friend. The game
has a doubling cube fea-
ture, electronic dice
rolling, and the ability to
save a match in memory,
as well.
Excalibur Electronics,
13755 SW 119t Ave,,
Miami, FL 33186; 800-

soluondod ‘2002 Aieniqa4
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Tem[: |
glance at

A quic
the Thermosolutions ws44
($69.99) reveals not just
the time and date, but
also the temperature and humidity indoors and out. An
outdoor sensor transmits the current temperature to the
indoor unit every |5 minutes. The desktop weather
station provides a forecast and the daily mini-
mum and maximum temperatures and
humidity levels.

Olivetti Office USA, Royal Consumer
Business Products, 765 U.S. Highway
202, Bridgewater, NJ 08807-0945; 908-
429-4357; www.royal.com.
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CHAD
is Rad

The CHAD Custom
Home Automation Device
($500) is a graphical touch-
screen learning remote control.

It can easily be configured to
operate any unit with an infrared
remote, and components can be
selected from the internal database
of more than 500 brands. The
CHAD can even “learn” the most
obscure functions directly from a
remote. Easy to use, CHAD can also be
programmed to perform a series of
up to 255 tasks across multiple
components with the touch of a
single button. Featuring 2 MB of
internal memory, program-
mable macros and timers,
and an RS-232 interface, it
can be customized with a
home PC.

Onkyo US.A., 18 Park
Way, Upper Saddle River,
NJj 07450; 800-229-1687;
www.onkyousa.com.

CIRCLE 58 ON FREE INFORMATION CARD

www.proton-usa.com.

Progressive
Scanner

The TB600! TrueScan progressive-
scan-display interface ($800) converts 480-
line interlaced video to a DTV-class 480p
(progressive) resolution. It is designed for use

with 31.5-kHz display devices,
progressive-scanning moni-
tor/receivers, flat-panel

24-frame movie information. TrueScan’s
auto-detect technology determines the incom-
ing video source and applies the best process-
ing algorithm-—all automatically.
Proton U.S.A., 13855 Struikman Road,
Cerritos, CA 90703-1031; 562-404-2222;

CIRCLE 56 ON FREE
INFORMATION CARD

‘Mobile Multimedia

The IC8010 controller/receiver ($249.95) is the heart and
brains of the Intellicar mobile entertainment system.With
a flip-down detachable face and the AM/FM radio and
CD/CD changer
control, it looks
and acts like an in-
dash head unit, but
that’s just the be-
ginning. The Intel-
licar databus allows external modules to be added for

integration of multimedia gear—such as aVCR or an

MP3 or DVD player. Pick-and-choose add-ons

that include a four-input A/V source selector,
wireless remote, and wireless headphones
provide easy control. The receiver fea-
tures a 240-watt (60 X 4) amplifier and

the Instaloc Ill tuner with 30 presets.
Jensen Mobile Electronics, A

Recoton Company, 2950 Lake
Emma Road, Lake Mary, FL 32746;
www.jensenaudio.com.

CIRCLE 57 ON FREE
INFORMATION CARD

displays, DTV moni-
tors, and front or
rear  projectors.
Offering a “DTV-
quality” picture, the
product delivers
true artifact-free

High-Def
Projector

Sharp’s CV-IC " and Texas
Instruments’ DLP technologies
are combined in the XV-Z9000U
high-definition front projector
($10,995) to deliver remarkably

high-resolution images and brilliant
clarity. Using two scaling processes,
the CV-IC optimizes picture clarity.

Other features also enhance quality:
for instance, the projector’s color

wheel spins at five times the normal
speed, and its “natural”
projection angle sys-
tem is combined. with
a lens-shift function.
These features elim-
inate color-separa-
tion artifacts and key-
stoning, respectively.
Sharp Electronics Corp., Sharp Plaza, Mahwah, NJ

07430, 877-388-SHARP; www.sharp-usa.com.

CIRCLE 59 ON FREE INFORMATION CARD



Speedy CD Burner

The veloCD 24/10/40 CD-ReWriter
model Al-241040 ($299.99) is an
internal ATAPI/E-IDE drive offering
24X write, 10X rewrite, and
40X data-read speeds. It can rip
CD audio tracks at 40X, with
bit-perfect accuracy. BURN-
Proof write assurance technolo-
gy eliminates buffer under-run
errors, even during multitasking
operations. Bundled with the
unit is the CD Blender software suite, con-
sisting of TDK Digital Mixmaster music
management and recording software,
Nero 5.5 CD recording software, inCD
drag-and-drop packet-writing
software, and other utilities.

TDK Electronics; www.
tdk.com.

Fla "-I . =
% b e Cabie

[ d I_-_ a
Discs = el

Enabling true convergence
between personal computing
and consumer electronics
products, the 4.7GB DVYD+RW
blank media singles ($19.99)
written on a DVD+RW re-
corder can be read and played
on most DVD-video players,
as well as on DVD-
ROM drives. (These !
include 70% of first
generation, all second
generation, and all the
current ones.) DVD+
RW discs can be reli-
ably rewritten 1000
times, in either CLV
(Constant Linear Velocity)
format for sequential
video access or CAVY
(Constant Angular Velocity) format for faster random data
access. The discs have an expected archive shelf life of 30
years.

Memorex; 800-636-8368; www.memorex.com.

Souped-
Up Cables

The GE IEEEI284

Jasco Products; 800-654-8483; www.jascoprod
ucts.com.

Quadraphonic
PC Sound

When used with
sound cards that sup-
port four-channel quad-
raphonic sound, the
MMS305 fiat-panel speaker
system ($149.99) places
gamers and audiophiles at
the center of a rich sound environment.

The system includes four identical 10-watt
(rms) flat-panel speakers and a 40-watt (rms)
subwoofer for full-body bass. At a thickness of
just % inch, the speakers also conserve desk-

top space and can be subtly placed, hori-
zontally or vertically, almost anywhere in

L

a room.
MaxSpeed is a high-speed Philips Consumer Electronics; www.
data-transfer cable de-  philips.com.

signed for use with print-
ers. The EMI/RFl-shielded
cable features gold-plated
connectors to provide maxi-
mum speed and conductivity
while producing error-free data
transmission. The six-foot-long
HG097852 and 10-foot HO97853
for $24.99 and $29.99,
respectively.

Ethernet
Controller

Packed into a rugged aluminum
enclosure, the Etheré controller
includes a DOS-based computer, six
serial ports, IOBASE-T and optional
IOBASE-2 Ethernet ports, and other
features. It is ideal for applications
requiring multiple serial ports and
Ethernet connectivity and con-
trol. PC-compatible serial
ports with unidue inter-
¢ rupts and FIFOs increase
data throughput, and the
« onboard NE2000-compati-
ble Ethernet circuitry con-
+ nects directly to existing
#& networks. Pricing starts at
"u U—g&ﬁ’ « $369; a development kit,
including an Etheré con-
troller, AC adapter, cables, manual, and
programming software, costs $449.
JK microsystems, Inc.; 530-297-6072; www.jkmicro.com.

.

Gizmo is published by Gernsback Publicctions, Inc., 275-G Marcus Bivd., Hauppauge, NY | | 788. Senior Writers: Christopher Scott and Teri
Scaduto. Copyright 2001 by Gernsback Publications, Inc. Gizmo is a registered trademark. All rights reserved.
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A LOOK AT

TOMORROW’S TECHNOLOGY

Business Buzz

| SATELLITE MERGER

General Motors Corp. and its subsidiary
| Hughes Electronics have signed a defini-
tive merger agreement with EchoStar,
pending approval by investors, the FCC,
and the Justice Department, which would
determine if the new company would
- monopolize the satellite-TV market. The
proposed company would use the
 EchoStar name and adopt the DIRECTV
brand for its services and related prod-
|ucts. The merger would create the
'nation’s second-largest pay television
platform with more than 16.7 million sub-
scribers. Cable TV companies control
more than 80 percent of the U.S. pay tele-
| vision market; a combined EchoStar-
‘Hughes would provide service to about 17
percent of the market.

LEP LEAP

DuPont and Cambridge Oisplay Technology
(CDT) have announced a strategic agree-
ment to advance the commercialization of
 the fght-emitting polymers (LEPs) used
to create ultra-thin, lightweight, low-
power displays for mobile phones, hand-
held notebooks, and other portable
electronics. DuPont will receive a non-
‘exclusive license to technology and intel-
lectual property assets held by CDT, which
will allow DuPont to produce active and
passive LEP display devices. DuPont
Display’s subsidiary UNIAX, which spe-
cializes in electroluminescent polymers,
will have its LEP intellectual property and
technical know-how consolidated with
that of CDT.

NEXT-GENERATION TELEPHONY
‘Allowing service providers to easily
'deploy packet-based voice services in
their networks, General Bandwidth has
‘incorporated Texas /nstruments’ (TI)
voice-over packet solutions into the G6—
its leading multi-application, central-office
platform. The support for advanced voice
compression that G6 offers allows service
providers to take advantage of its highly
scalable architecture, even in conditions
where the highest levels of voice com-
-pression and echo cancellation are need-
ed. It also delivers voice services over the
existing copper infrastructure more cost
- effectively. TI's programmable digital sig-
nal processors (DSPs) and Telogy soft-
ware will support evolving standards, as
well as enabling new features.

“"Digital” SLRs

H ow can professional and serious
amateur photographers resist the
lure of digital photography? Although
the benefits of digital cameras are
tempting, these folks are heavily invest-
ed in their current equipment. How do
they balance the ease of loading pictures
into a computer for editing or transmis-
sion via e-mail against the cost of trash-
ing the 35mm photographic apparatus
they now own, including camera bodies,
lenses, flashes, and other accessories?
Now there is a way to “go digital” with
existing higher-end 35mm SLR can-
eras, while retaining all their accessories
and advanced features.

Over several years, Silicon Film
Technologies, Inc. (Irvine, CA) has
developed its Electronic Film System
(EFS). The company is now marketing
its first product using the technology.
The EFS-1 is designed to fit into the
film compartment of a 35mm SLR cam-
era, allowing it to capture digital images
with no camera modification required.

The Heart (and Other Parts)
Of The System

The heart of the EFS-1 is the (e)film
cartridge, which replaces a roll of con-
ventional 35mm film and caprures digi-
tal images using a CMOS image sensor.
CMOS technology was chosen over
CCD sensors, more commonly used in
digital cameras, because of its more
affordable manufacturing cost and low

The (e)fiim cartridge, shown here for the
Nikon F5, replaces a 35mm roli of film.

Serving as the link between the (e)film and
a laptop computer, the (e)port carrier pro-
vides a protective housing for the cartridge.

power consumption. Digital cameras are
notorious batterv consumers, but the
EFS-1 can take up to 300 pictures on a
single battery charge. The (e)film’s non-
volatile flash memory can store up to 24
digital pictures with a resolution of 1280
X 1024 pixels and 36-bit color. [nitially,
EFS-1 has an ISO rating of approxi-
mately 100; future products are expected
to have increased sensitivity.

While the EFS-1 does not yet offer
the performance of a high-end digital
camera, the tradeoff is its greater versa-
ulity. Photographers need only one cam-
era system and can easily switch back to
conventional film when higher perfor-
mance is desired. Finally, the (e)film car-
tridge can be reused thousands of times,
saving the expense of buying and pro-
cessing rolls of film.

Other parts of the system include the
(e)port carrier, the (e)box storage mod-
ule, and bundled software. The (e)port
carrier provides a protective housing for
the cartridge and serves as a link to a lap-



top computer or the (e)box storage mod-
ule. It supports PC (PCMCIA) Card
Type II and USB connections. The
(e)box storage module is an image-stor-
age device designed for use in the feld,
eliminating the need to bring along a
laptop. Allowing quick downloads of
images from the (e)port that enables
photographers to reuse the (e)film car-
tridge, the (e)box uses CompactFlash
Type I and II storage media.

Software included with EFS-1 pro-
vides a choice of file formats JPEG,
BMP, and TIFF). In addition, there is
the capability to view or store images as
either compressed or uncompressed
(raw) files for the highest possible image
quality, flexibility, and control. Raw files
are approximately 2MB in size at down-
load and storage. The EFS-1 is current-
ly compatible with Windows 98,
Windows Me, and Windows 2000. Mac
compatibility will be available soon. The
EFS-1 includes TWAIN-compliant
software for convenient image manage-
ment, including image viewing, editing,
and storage. Additional photo editing,
manipulation, and ontine photo-finish-
ing packages are also included.

An image-storage device designed for field
use, the (e)box module eliminates the need
to carry along a laptop.

Seen here is a preliminary test photo of
buildings in New York City taken with the
EFS-1 system. Notice the sharp details on
the older building in the foreground.

Compatibility and Availability

Because SLR cameras differ in inter-
nal dimensions, the (e)tiln cartridge has
to be designed for each application, and
(e)filn is now only being tailored for the
most popular SLRs. This selection was
determined from profiles of potential
customers who visited the company’s
site, along with the cameras’ general
compatibility with EFS-1 system design.
Currently, on the map for the EFS-1
system are the Nikon F5, N90/N90s,
and F90/F90x and Canon EOS A2/E,
and EOS 5.

Future models will be added based on
popular demand, marker and sales data,
and manufacturing considerations. If
your camera is not one of the currently
targeted models, you can join Silicon
Film’s Interest Group on-line and tell
the company which one you have.

The EFS-1 includes (e)film, (e)port,
and (e)box ($699), wkile the EFS-1
combo includes (e)film and (e)port ($649).
At the time of publication, the release date
of the EFS-1 is not scheduled. The digital
system will inidally be available directly
from Silicon Film—uwuw.siliconfilnm.com.
Check the Web site for the latest informa-
ton.—by Bill Siuru o7

Micro Pac-Man

esearchers at Sandia National
Laboratories have developed a
micromachine that interacts with red

Research Notes

REMOTE-CONTROL SURGERY

Using telesurgery to remotely manipulate
a robotic system, Dr. Michael Gagner,
chief of laparoscopic surgery at Mount
Sinai Medical Center in New York City,
successfully removed the gall bladder of a
woman in France. His co-surgeon, Dr.
Jacques Marescaux, of Strashourg
University Hospital, began the procedure;
and then Dr. Gagner performed the long-
distance removal of the diseased ga! blad-
der laparoscopically—inserting instruments
and a tiny television system into the
patient’s body. To minimize the delays
caused by distance and involved in con-
verting electronic signals into light pulses,
the two sides of the procedure were linked
with an ultra-fast fiber-optic line. The 80-
millisecond time delay between the
instructions issued in New York and the
robotic response in France was noticeable,
but did not create a problem.

NOBEL NOD

Three researchers—Americans Eric A.
Cornell of NIST and Carl E. Wieman of the
University of Colorado in Boulder and
German Wolfgang Ketterle of MiT—won
the Nobel Prize in Physics for creating a
Bose-Einstein condensate. This new state
of matter could be described as a super-
cold gas, although it is really not a solid, a
liquid, or a gas. The condensates can be
made to give off pulses of matter, forming
a sort of “atom laser” that emits matter
instead of light. Potential applications
include smaller and faster electronic cir-
cuitry, super-accurate clocks and measur-
ing tools, and use in quantum computers.
The three men shared the $943,000
award.

MARTIAN MACHINERY

The scoop-and-dump design of a proto-
type bulldozer rover being developed by
NASA engineers for use on Mars mimics
that of a bulldozer and a dump truck.
Unlike its Earth-bound counterparts,
which can weigh several thousand
pounds, these rovers are lightweight,
intelligent, and driverless. Yet they have
the same capabilities, relative to their Size,
as their heavy-duty counterparts. Robotics
engineers think the basic research on
these bulldozing rovers may support
future missions to look for life or to sus-
tain a human presence on Mars.
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Sandia’s microteeth bite in a channel that is
20 microns wide. (A human hair is approxi-
mately 70 microns.) The little balls in the
horizontal channel are the red blood cells.

blood cells. In less than a blink of an eye,
its tiny silicon “teeth” open and close
like jaws in a channel about one-third
the width of a human hair. Think Pac-
Man gobbling down those little dots.
The upper teeth of the microdevices
slide back and forth across the
microchannel to momentarily capture
individual red blood cells across the
lower teeth. When the jaws close, they
trap and disfigure one of the many red
blood cells being pumped through the
microchannel. When they let loose the
deformed cell, it quickly regains its for-
mer shape and appears unharmed.

“We've shown that we can create a
micromachine that interacts at the scale of
cells,” says Sandia researcher Murat
Okandan. “We've created a demonstration
tool with very flexible technology that we
believe will enable many designs and con-
cepts. This device itself may generate con-
siderable interest from the agriculture or
genetic engineering marketplaces.”

The same techniques for producing
computer chips can be used to manufac-
ture the devices easily and inexpensively.
The microdevices are fabricated step-
by-step using lithographic processes
familiar to the semiconductor industry.
Sandia’s SUMMIT V process uses a
sequence of deposition, patterning, and
etching to create complicated microma-
chines. It also involves using silicon
nitride, instead of silicon, to build insu-
lated microchannels in that process. An
electrical conductor, silicon would short
out the electrodes that create the electri-
cal and magnetic fields used to analyze
or manipulate the contents of the chan-
nel itself. Silicon nitride avoids that
problem and, as it’s transparent, allows
researchers to optically examine the
experiments. The Sandia SUMMIT V

process is the only one available that can
quickly and easily construct five-level
micromachine devices.

Ultimately, the researchers hope to
puncture cells and inject them with
DNA, proteins, or pharmaceuticals to
counter biological or chemical attacks,
gene imbalances, and natural bacterial
or viral invasions—opening the possibil-
ity of considerable mechanical interven-
tion at the cellular level. Because the
devices work so quickly and are so small,
many units could operate in parallel in a
relatively compact volume.

The researchers plan immediate tests
to see whether the ruffled red blood cells
absorb a fluorescent material that the
cell naturally rejects. If the material is
absorbed, it will make the Pac-Man-like
device the first reported example of a
continuous flow, mechanical cellular-
membrane disrupter.

Another goal is to replace the micro-
teeth with a hollow silicon needle, now
being developed, that would be able to
rapidly inject DNA, RNA, or proteins
into living cells at precise points of their
anatomies and in large amounts. Such a
development could change the course of
a disease or restore lost functions.

Current methods of cell implantation
include a process called “electropora-
tion,” which uses electric fields to open
cell walls for chemical absorption. In the
process, however, many of the cells are
destroyed. In other manual methods,
genetic material is delivered into cells
one by one through a very fine pipette—
a very specialized, labor-intensive process.

Sandia’s microdevice could overcome

both of these problems.

CHP Off the Old
Power Plant

At their Washington, D.C. headquar-
ters, the EPA joined 17 Fortune 500
companies, city and state governments,
and nonprofits to announce the Combined
Heat and Power (CHP) Partnership, an
alternative to conventional electricity
generation.

Also known as co-generation, CHP is
a highly efficient, clean form of electric
generation that recycles and uses left-
over heat that is normally lost under tra-
ditional power combustion methods.

CHP provides a source of residential
and industrial heating and air condition-
ing in the local area around a power
plant.

“Combined Heat and Power is not
only better than conventional electricity
generation at reducing air pollution and
fuel consumption; it’s more reliable and
costs less to do so,” said EPA Administrator
Christie Whitman.

Partners in the program agreed to
work with the EPA to develop and pro-
mote the benefits of new CHP projects.
The EPA will provide support for accel-
erating project development—offering
educational programs, streamlining the
process for obtaining permits, and sup-
plying technical tools and services.

In fact, CHP systems are already
being used by the 17 founding part-
ners—Abbott Laboratories, Archer
Daniels Midland, Bethlehem Steel,
Caterpillar Energy Products Group,
Dow Chemical, ExxonMobil, General
Motors, International Paper, Real
Energy, Solar Turbines, Texaco Power
and Gasification International, Trigen
Energy, U.S. Steel, Verizon Communi-
cations, Weyerhaeuser, the College of
New Jersey in Ewing, and the
University of North Carolina at Chapel
Hill. These existing CHP projects rep-
resent more than 5800 megawatts of
power-generating capacity, an amount
capable of serving almost six million
households (about the size of the
Washington, D.C. metropolitan area).
Each year, the projects reduce carbon
dioxide—the main global warming
gas— by more than 8 million tons, com-
pared to conventional generation meth-
ods. The annual energy savings equal 19
million barrels of oil.

To promote co-generation in the
United States, the EPA will be publishing
draft guidance clarifying the Clean Air Act
requirements for constructing CHP facil-
ities in the Federal Register. In another
action, the EPA will evaluate CHP appli-
cations under its Brownfields program.
Brownfields helps communities to reduce
the potential health risks and restore the
economic viability of abandoned, idled,
or under-used industrial and commercial
properdes. By the time of publication,
the EPA is planning to debut a special
Web site for the Combined Heat and
Power Partnership.



>» Watch Out, Post-its!

We can't get through the work day without those little sticky notes, but
researchers at HP Labs in Bristol, U.K., have come up with a new paper-
clip that just might challenge the ubiquitous Post-it note. David Frohlich
and Guy Adams have devised an audio paperclip that lets you record sound
and then attach it to a document. The audio paperclip and its desktop play-
er were displayed last autumn in “Great Expectations,” a best-of-British

design exhibition in New York.

The paperclips are electronic re-recordable storage devices for a single
plece of sound, such as a voice. Sounds are recorded on computer chips
inside the paperclip and can be played back with a handheld device or spe-
cially adapted phones, MP3 players, photo frames, or personal organizers.
It would allow you to add an audio note to an office document, voices to a
vacation photo, or messages to family members clipped to the refrigerator
door. “We think of audio-paperctips as one way of making sound and voic-
es tangible,” Frohlich said. “They add emotion, life, and personality to

paper.”

Fortunately for the Post-it folks, there are no immediate plans to take

the product to market.

THINK Green

he New York Power Authority

(NYPA), the Long Island Power
Authority (LIPA), the Long Island Rail
Road (LIRR), Ford Motor Company,
and the towns of Opyster Bay and
Huntington are partnering to provide a
clean, green alternative for a select
group of Long Island Rail Road com-
muters. The project, designed to reduce
air pollution and traffic congestion as
well as promote national energy inde-
pendence, uses the TH'NK City
Electric Vehicle (EV) developed by
Fords EV group, TH!NK Mobility.
(See the “Prototype” column in the
April 2001 issue for more information
on Ford’s TH'NK EVs)

“It’s a great way to promote and
demonstrate the environmental benefits
of alternative energy vehicles,” said
LIPA Chairman Richard M. Kessel.
“The program coincides with the goals
of LIPAs and Governor Pataki’s Clean
Energy Initiauve, which is a muld-year,
$170 million effort to promote energy
conservation and efficiency and to devel-
op alternative energy technologies.”

The front-wheel-drive TH!NK City
EV has a top speed of 56 miles per hour
and a range of 53 miles (city). Its
equipped with a radio/CD player and
driver-side air bags and can be recharged
in four to six hours. “The TH!NK City
is a two passenger car designed exactly

for programs such as ‘Clean Commute,’ ”

said Rob Stevens, president of THINK
Mobility. “Battery electric vehicles are
perfect for this kind of program where
limited miles are driven each day.”

Ford will lease the TH!'NK City EV
to commuters in Nassau and Suffolk
Counties for $199 per month. Qualified
applicants, who will be selected on a
first-come, first-serve basis, will be able
to use charging stations set up in special,
reserved parking spaces at the Hicksville
or Huntington train stations. LIPA will
provide and install charging stations at
these parking spaces and at the partici-
pants’ homes free of charge.

“The TH!NK City EV not only
offers an emission-free ride, it can also
provide an all-electric commute when
combined with electric-powered com-
muter trains. MTA commuter rail and
subways are powered with electricity
supplied by the Power Authority,” said
Eugene W. Zeltmann, NYPA’s President
and Chief Operating Officer. Zeltmann
also serves as Co-Chairman of the
Electric Vehicle Association of the
Americas.

Both NYPA and LIPA have other EV
programs in the works. NYPAS electric
transportation program has deployed
200 electric vehicles, ranging from full-
sized transit buses to battery-powered
bicycles. Last year, NYPA-deployed
electric vehicles reached the “Million
EV-Mile” mark. LIPA lends EVs to local

businesses and governments for up to
three months to demonstrate the envi-
ronmental and economic benefits of
including electric-powered cars, trucks,
and utility vehicles in their respective
fleets and to encourage greater use of

EVs.

Code Contest

BM is sponsoring an international

“Battle of The Brains,” challenging
college students from 70 countries to
tackle a semester’s worth of program-
ming in a single afternoon. More than
14,000 students participated in the 26th
annual ACM (A4ssociation for Computng
Machinery) International Collegiate
Programming Contest. In the prelimi-
nary competitions, colleges and univer-
sities choose teamns or hold local contests
to pick one or two teams to represent
each school.

In the regional contests, which were
held from September to December
2001, three-person teams (typically two
undergraduates and one graduate stu-
dent) combined their programming
skills and creativity to solve complex
problems using both traditional and new
languages, including C, C++, Java, and
Pascal. Grouped around a single com-
puter, competitors raced the clock in a
battle of logic, strategy, and mental
endurance as they worked to solve six to
eight complex, real-world problems in
five hours.

Winners of the five-hour regional
competitions were awarded scholarships
and IBM ThinkPads and software.
Winning regional teams will go on to
compete at the 2002 World Finals to be
held in Honolulu, Hawaii in March
2002.

IBM worked closely with the team
coaches to provide technology and soft-
ware to participating universities and to
study how professors keep their curricu-
lum current in today’s fast-changing
environment. “The ACM Contest pro-
vides IBM with a great opportunity to
meet top computer science talent and
educators from around the world,” said
John Swainson, general manager,
Application and Integration Middleware,
IBM Software. Students in the World
Finals competition will use IBM’s
VisualAge development tools. &1
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The Invisible Power Supply

The power-supply is a very impor-
tant part of any electrical experiment,
although the average experimenter has a
tendency to disregard it. Often, it is
tempting to use whatever may be at
hand, such as a surplus or scavenged
“wall wart,” or some batteries that may
have seen better days. The wrong type
of power-supply can cause all sorts of
problems, from annoying glitches to
severe destruction of components, and
even a fire or explosion. Most experi-
menter circuits will use a 5-, 6-, 9- or 12-
volt source; and these voltages can be
obtained from many different sources.
Ideally, a supply should be adjustable,
produce relatively pure DC, and have
good regulation. Additional features are
metering of output voltage and current,
plus some form of current limiting to
protect against excessive current flow.

Power supplies take many forms, and
those used for experimentation general-
ly take their input power from the AC
mains (120- or 240- volts AC) and use a
transformer and rectifier assembly to
produce DC power. This is either used
as is or fed to a regulator circuit to
remove AC residual components and
control the DC output voltage, main-
taining a given level under varying loads.
We will discuss a few basic circuits and
show examples of simple supplies that
can be built by the average experi-
menter, either as stand alone or as part
of a project.

Transformer Basics

A transformer is used to step the 120-
or 240-volt AC line voltage down to a
much lower voltage—generally 6 to 30
volts—depending on the DC voltage
needed. The secondary winding may
have taps to give various output voltages
and, in many cases, contains two identi-
cal windings, which may be series- or
parallel-connected to yield two different

WILLIAM SHEETS, K2MQJ, and RUDOLF F. GRAF, KA2CWL

Power Supplies and Circuits
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Fig. 1. Rectifier circuits are used to obtain direct curvent from an alternating-current supply. The balf-

wave rectifier above is the least complex.

voltages. A popular combination is two
12-volt, I-ampere windings. In parallel,
this gives 12 volts at twice the current of
one winding, or 2 amperes. In series, 24
volts is obtained, but at the maximum
current of one ampere. The total power
(resistive load) is 24 watts in either case.
Transformers for the 50- or 60-Hz
power-line frequencies are heavy—there
is a way around this problem. In switch-
ing-type power supplies, a circuit con-
verts the AC-line power to a much high-
er frequency, generally 10 to 100 KHz.
For these frequencies, transformers are
much smaller and lighter, with fewer
turns of wire—enabling a much smaller
and lighter power supply. However, the
high frequencies and fast waveforms
encountered in these circuits can gener-
ate harmonics and noise (Radio Frequency
Interference or RFI) well into the RF
spectrum. This problem can preclude
their use in applications where very low-
level signals are present, such as in
radio-communications equipment.
However, they find wide use in comput-
ers and in many other general electron-
ics applications where the residual RFI
will not be a problem. They are also very
cost effective and compact compared to
conventional 50-60-Hz supplies. The
topic of switching supplies is a compli-
cated one and will not be considered this
time (See “Service Clinic” for a discussion of
these supplies—Editor). For the 5- or 10-
watt power levels required by experi-
menters, conventional AC transformers
are not too bulky and are relatively cheap.

And Now For Our First Circuit

Rectifier circuits are used to obtain
direct current from an alternating cur-
rent supply. The half-wave rectifier (Fig.
1) is the least complex. This is a simple
series diode that only allows current to
flow one way. The output waveform is a
series of sinusoidal pulses. The average
DC voltage of a waveform such as this is
(1/p) of the peak value. (Since p =
3.14159 approximately, 1/p is about
0.318.) For a 12-volt RMS (Root-Mean
Square) input, the peak value is 12+2 or
about 16.97 volts. Substituting this value
would yield an average of 16.97 X
(0.318) or 5.4 volts. A large 50-60 Hz
AC component is also present.

Note that there is a DC current flow
in the transformer winding since it is in
series with the diode. This flow acts to
bias the core magnetically. In order to
avoid core saturation and overheating, a
larger core must be used in the trans-
former. Also note that during the nega-
tive half cycles, the instantaneous output
voltage is zero. Things can be improved
by connecting a large capacitor across
the DC output. The capacitor will
charge to the peak value of the AC volt-
age (minus any diode voltage drop,
about 0.3 to 0.6 volts). Now, under no-
load conditions, about 16 volts DC will
be present. With a load, the capacitor
will charge to the peak AC-input volt-
age, less any diode and resistive voltage
drops (transformer winding resistance,
etc.). However, as the AC-input goes
negative, the capacitor will discharge



into the load, undl the AC-input voltage
exceeds the instantaneous load voltage
plus diode drop at that time.

In the worst case, a voltage twice the
peak-value of the AC-input appears
across the diode. This result occurs
when the capacitor is charged to the
peak value of the AC waveform (about
16.97 volts) and the AC waveform is at
its negative peak (about -16.97 volts).
Double this voltage is approximately 34
volts. The diode must withstand this
voltage, and this is called the peak
inverse volts (PIV). A rule of thumb here
is to use a diode with a PIV rating of at
least 3 or even better 4 times the RMS
AC input voltage. The closest practical
rating would be a 50-volt diode.

Today, a 60-Hz rectifier diode is
pretty lousy, as silicon diodes having a
PIV or reverse breakdown voltage of
600 to 1000 volts can be had for pennies.
An example is the 1N4000 through
1N4007 series l-amp diodes. The
IN4007 is good for 1000 volts and is
very cheap. However, at higher frequen-
cies used in switching supplies, faster
diodes are required and cost quite a bit
more. The rectifier output is a DC-volt-
age across the load with a saw-tooth
shaped ripple component. This voltage
can be reduced with a larger capacitor
value. However, also note that the
capacitor must be recharged quickly
during AC-voltage peaks, producing
high-peak charging currents through
the transformer and rectifier and caus-
ing heating and loss. For any power level
over a few watts, this is an inefficient
way to get DC.

No “Half-Wave” Measures

A full-wave rectifier uses both halves
of the AC waveform. There are two full-
wave circuits that are commonly used.
Figure 2 uses two diodes and needs a
center-tapped transformer. The circuit
of Fig. 3 is a full-wave bridge and uses
four diodes, but no center-tapped supply
is needed. Figure 2 was popular in the
tube days, when 250- to 400- volt DC
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supplies were used in tube circuits. A which could become unwieldy.
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vacuum-tube diode requires a filament;
and the circuit of Fig. 3 would require
separate, isolated, filament supplies,
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Fig. 2. A full-wave rectifier uses both halves of the AC waveform. There are two full-wave circuits that
are commonly used. The circuit above uses two diodes and needs a center-tapped transformer.

A popular tube approach used a diode
with two separate plates and a common
filament. These tubes, such as the type
80, SU4GB, 5Y3GT, and 5R4GY, were
staple items. There were also separate
cathode types such as the 6AXS, 6Y6,
and 6X5 types, and others. With a 600-
volt center-tapped transformer and a
few 20 to 50 mF 450-volt filter capaci-
tors, a supply of 250 to 400 VDC at up
to 300 mA DC was obtained. Radios,
TV sets, and amplifiers, as well as other
electronic devices—all needed these DC

(Continued on page 28)
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Prorvecting Yourself Against
Yiruses, Worms, And ONLINE
Hunmiliation

With most of the civilized world still
anxious from the recent hijacked
airlines and the latest anthrax poison-
ings, do we also need to worry about
cyber attacks? Yes. Is there any corre-
lation between the burgeoning com-
puter hacking and virus activity and the
aftermath of September 11? The
answer to this is not so clear. What is
clear is that America’s critical informa-
tion-technology infrastructure is being
attacked, and we could be at risk for
more dangerous forms of cyber
aggression in the future. Though no
lives have been lost, huge amounts of
money are being wasted trying to ward
off and recover from these onslaughts.
In 2001, the rate of hacker attacks—
attempts to gain unauthorized access
to a computer system or its data—is
more than double that of the previous
year, according to the latest figures
from CERT, the government-funded
computer emergency group at
Carnegie Mellon University. The cost is
particularly high for cieaning up after
attacks from viruses and worms—
malicious computer code often sent
through e-mail that can, at worst,
destroy all the data on a computer sys-
tem. The worldwide cost reached
$17.1 billion in 2000, a 41-percent
increase over the previous year,
according to Computer Economics, an
information-technology research firm.
Businesses have the most to lose, but
individuals are at risk, too. Before last
year, despite heavy Intemet use, | rarely
saw a virus. Lately, I've been subjected to
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Hot News

0000 wick {or 0000 tiick) to
confuse viruses/worms

A chain letter implores users to
“trick” viruses with a specially
constructed 0000 or "0000"
email contact. Three major
vaniations of the chain letter
almady avist — hecanica nen.
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Vmyths (www.vmyths.com) is a treasure trove for debunkers. Catch up on the latest virus hoaxes

and urban myths with just a few clicks of your mouse.

an average of one attack a week, all of
which have been thwarted, thus far, by
antivirus software and my cautious han-
dling of e-mail attachments.

COULD THERE BE A
CONNECTION?

As yet, no one has established a link
between cybervandalism such as this
and the terrorist attacks on the World
Trade Center and Pentagon. There
doesn’t seem to be any significant
change in malicious Intemet activity relat-
ed to September 111, says Marty Lindner

of CERT. Recognizing the threat, howev-
er, President Bush has just created a
govemment panel to look at ways to pro-
tect against cyberterrorism.
Circumstantial evidence indicates
that many Internet attacks may be
coming from abroad. A large percent-
age of the e-mail messages I've
received with virus or worm attach-
ments, for instance, appears to origi-
nate from those who have only a tenu-
ous grasp, at best, of the English lan-
guage. One infected e-mail message
had a subject line that spelled



THE BEST
PERSOMNAL
FIREWALL

2000 and 2001
Award Winner
2oneAlarm Pro

£3PCWORLD

2000 and 2001
Award Winner
2oneAlarm Pro

Stay Ahead of Hackers

with confidence!

2 Alarm C: il - Yy
FREE Download i
- Ehick here Lo dusenbusd s,
. @R

Zone#lapzdeSdesiro
Security You Can Trust

2oneAlarm Pro is the award-winning

personal firewall that automatically blocks

known and unknown Internet threats,

[ barricading your PC against hackers and

L data thieves. It's easy to install and use,

&nd comes with a year of free, automated
preduct updates. Why risk it? Get protected.

&

Compatible with Microsoft® Windows®
95,/98/Me/NT/2000 and XP

EEr T P
E_L_ NS

ZoneAlarm Pro provides world-class protection against Internet-borne
threats like worms, Trojan horses, and spyware. Connect to the Intsrnet

95/98/Me/NT/2000 and XP.
Clichk here for mote inde,

ENTERPRISE
ENDPOINT

SECURITY |

2Zone Labs' award-winning
technology already secures
mare than a mitlion corporate

and government computers,
providing enterprise-class
persona| firewall protection
with centrai manageability.
To find out why companies
like BMW and EDS selected
the superior protection of
ZoneAlarm Pro to harden

Windoas. AP

their VPNs and safeguard

their remote and mobile
workers, click here

Zone Labs in the
Enterprise

1f you'd like to learn more
about 2one Labs' enterprise
solutions, receive detailed
product specifications, or talk

t0 a corporate account
representative, please glick ¥

To get a free copy of ZoneAlarm just visit www.zonelabs.com. This software firewall is designed for
protecting your personal computer from urwanted hacker invasions.

“anthrax” as “antrax,” but virus writers
like this one are likely just piggyback-
ing on the terrorist attacks. Some
warped individuals like the attention
and power trip they get by stirring hys-
teria this way.

I's also been shown that many
hacks and viruses in the past have
come from within the United States, so
premature conclusions should be
avoided. Xenophobia has its own neg-
ative effects. Regardiess of where
Internet attacks originate, you need to
protect yourself. One rule of thumb is
to never open an e-mail attachment
from someone unknown. Also, if some-
one you do know sends you an e-maif
you weren't expecting, be wary about
opening it, as viruses can trick you into
thinking they're legitimate messages.

The Jlatest worms—worms are
viruses that can spread without human
involvement—don’t require you to
open an e-mail attachment to do their
dirty work. The recent Code Red and
Nimda worms exploited vuinerabilities
in Microsoft's server software. Micro-
soft Outlook is another frequent target.

FIGHT BACK WITH
ANTIVIRUS SOFTWARE

If you're connected to the Intemet,
you need antivirus software. Also, as
protection against hackers, you will
need a firewall, particularly if you have
a cable or DSL modem or are part of a
local area network. The best regarded

antivirus program for some time has
been Norton AntiVirus from Symantec,
at http//’www.symantec.com. The com-
pany also makes an excellent firewall
called Norton Personal Firewall, as
weli as other security programs for
individuals and businesses. An even
better firewall program for individuals
is ZoneAlarm from Zone Labs, at
http://www.zonelabs.com.

Businesses sometimes need en-
hanced protection, and computer-
security consultants have been quick
to respond to post-September 1th
safety concerns. Businesses are ex-
pected to react, despite short-term
constraints on spending from reces-
sion concerns. The worldwide market
for information-security services is pro-
jected to triple to $21 billion by 2005,
an annual growth rate of 25 percent,
according to a recent report from IDC,
an information technology research
firm. Much of the growth in spending is
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predicted to take place within smail
businesses and the financial services
sector.

Whatever security approach you
take, keep your system current by
installing patches and upgrades as
they become available. Also, prepare
for data recovery if disaster does
strike. You will need to protect yourself
from hoaxes as well, and http.//www.
vmyths.com is one of a number of
“myth verification” sites you can refer to.

A CRASH COURSE IN
ONLINE ETIQUETTE

Now that you know how to protect
yourself from cyberterrorism, let's talk
about protecting yourself from online
embarrassment, a result of common
mistakes made when posting online.

In one Internet discussion group |
follow, some of the participants ques-
tioned the ethics of a company. The
company was accused, among other
things, of manipulating the online
images of items they were selling to
make the items appear more valuable
than they were. The company got wind
of this, and its attorney entered the
fray. The lawyer, who in a phone inter-
view later admitted he didn't have
much online experience, adopted the
rough-and-tumble online manner of
some of the company’s critics. His arro-
gance and unprofessional conduct
caused a considerable commotion.

He ridiculed the computer compe-
tence as well as investigative capabili-
ties of one critic and sarcastically told
him he was wasting his time. He made
belitting comments like: “Perhaps you
need some suggestions as to what to
do with your time. Perhaps you should
take up knitting.” He called his critics
names such as “fool,” “joke,” and
“loser;” and also made veiled legal
threats like “Are you inviting, or daring,
us to sue you?” He defended himself
by stating “lI will hound that poor
excuse of a human being until he yells
uncle or stops posting vapid, unproven
horse nonsense that all of you seem to
believe.” When people questioned his
tactics, he tried to justify them by say-
ing, “Why is it okay for that hot-air
blower to keep ranting and not for
someone to do the same thing to
him?”

The above is an example of how
“not” to conduct yourself online. What
started out as a minor conflict involving
a handful of people escalated into a
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major brouhaha with scores of Internet
posters expressing outrage at this
company’s behavior. The company
undoubtedly lost customers as a
resuit.

The upheaval could have been

avoided by the use of a civil approach
to the situation. Instead of engaging in
gutter fighting, in which the lawyer sent
dozens of angry, sarcastic posts in
response to derogatory messages, he
should have simply posted a single
message thanking the company’s crit-
ics for their feedback and offering to
look into their marketing tactics. Then
he should have followed through.

SOME FRIENDLY ADVICE
ON POSTING

People have been making mistakes

like this online since the beginning of
the online era. The Guide for Posting
to Newsgroups and The Usenet Guide
to Power Posting, which have both
been around for years, are designed to
prevent these mistakes or at least
shed humorous light on them. Various
people have contributed tidbits to
these documents, which are tongue-
in-cheek, yet helpful. Here are some
edited highlights from both:

L]

If you post and pretend to be a fool,
people will believe you.

Lurk until you get a feel for what's
acceptable in a particular discus-
sion group, then leap in and do the
opposite.

When people post deliberately
inflammatory messages, they have
no contro! over whether they suc-
ceed. You do.

A person who says, “Sorry, | had to
point that out to you,” is always
telling two lies.

People always start out equal in
Internet discussion groups. The
playing field is level, and if you
object to it, you reveal your inferiority.
You are a vibrant, intelligent, and
unique individua! with a great deal
to contribute. So is everyone else.

If you post something funny or
clever or wise, keep in mind that
you're about the 4000 person to
do so.

The exclamation point denotes
emphasis. The double exclamation
point denotes that you think your
concerns are more important than
anyone else's.

Use the smiley—which looks like

‘this :-) and is a sideways represen-

tation of a smiling face—to your
advantage. You can call anyone
just about anything as long as you
include the smiley. With really nasty
attacks add “No flames, please.”

If you can't say something nice
about someone, say it on the
Internet.

When in doubt, insult.

Saying “grow up” or “get a life”
always does just the reverse. You
don't stop a flamewar by pouring on
gasoline.

The best way to quash a flamewar

- is to ignore it. If a flame happens in

a vacuum, it won't burn.

If you want to win a flamewar, look
good in the eyes of a reasonable
person. Instead of invective, use
logic; instead of mindless bravado,
use mindful self-deprecation; in-
stead of fury, use humor.

Fabricate things about your oppo-
nent. You can make your lies sound
true by prefacing your statements
with the word “clearly.”

The more interesting your life
becomes, the less you post—and
vice versa.

Internet discussion groups at times
appear to be founts of perspicacity
and wisdom, at other times the uiti-
mate refuge for sociopaths releas-
ing years of pent-up frustration.
The demise of Internet discussion
groups is imminent—and always
will be.

Reid Goldsborough is a syndicated

columnist and author of the book
Straight Talk About the Information
Superhighway. He can be reached at
reidgold@netaxs.com or http.//mem
bers.home.net/reidgold.com. [p]

Wireless & Electrical
Cyclopedia

I ETT1—Wireless & Electrical
#llCyclopedia $4.99. Step
back to the 1920's with this
reprinted catalog from the
Electro Importing Company.
Antiquity displayed on every
page with items priced as
g low as 3 cents. Product

=k descriptions include: Radio
jcomponents, kits, motors
and dynamos, Leyden jars,

hot-wire meters, carbon mikes and more. The
perfect gift for a radio antique collector.To order
ETT1, send $4.99 (Includes s&h) in the US
and Canada to Electronic Technology Today
Inc., P.O. Box 240, Park, NY 11762-
0240. US funds only. Lise US bank check or
International Money Order. Allow 6-8

weeks for delivery. MA11

TIPS FOR MAIL ORDER
PURCHASE

it is impossible for ug to verify the claims of ad-
vertisers, Inciuding but not limited to product
availabllity, credibility, reliabllity and existence
of warranties. The following information Is pro-
vided as a service for your protaction. it is not
intended to constitute legal advice and readers
are advised to obtain independent advice on
how to best protect their own interests based
upon their Individual circumstances and juris-
dictions.

1. Confirm price and merchandige information
with the seller, including brand, model, color or
finish, accessories and rebates included in the
price.

2. Understand the seller’s return and/or refund
poliey, including the allowable return period, who
pays the postage for returned merchandise and
whether there is any “restocking” or “return”
charge.

3. Understand the product's warranty. Is there
a manufacturer’s warranty, and if so, is it for a
U.S. or foreign manufacturer? Note that many
manufacturers assert that, even if the product
comes with a U.S. manufacturer's warranty, if you
purchase from an unauthorized dealer, you are
not covered by the manufacturer's warranty. {f
in doubt, contact the manufacturer directly. in
addition to, or instead of the manufacturer's war-
ranty, the seller may offer its own warranty. in
either case, what is covered by warranty, how
long is the warranty period, where will the prod-
uct be serviced, is there a charge for service, what
do you have to do to obtain service and will the
product be repaired or replaced? You may want
to receive a copy of the written warranty before
placing your order.

4. Keep a copy of all transactions, including
but not limited to cancelled check, receipt and
correspondence. For phone orders, make a note
of the order including merchandise ordered, price,
order date, expected delivery date and salesper-
son’s name.

5. If the merchandise Ig not shipped within the
promlised time, or if no time was promised, with-
in 30 days of receipt of the order, you generally
have the right to cancel the order and get a re- .
fund.

6. Merchandise substitution without your ex-
press prior consent is generally not allowed.

7. Hyou have a problem with your order or the
merchandise, write a letter to the seller with ail the
pertinent information and keep a copy.

8. Hyou are unable to obtain satisfaction from
the seller, contact the consumer protection
agency in the seller’s state and your local Post

-Office.

If, after following the guidelines, you experi-
ence a problem with a mall order advertiser
that you are unable to resolve, please let us
know. Write to Advertising Department,
Gernshack Publications inc., 275 6 Marcus
Bivd. Hauppauge, NY 11788

Be sure to Include coples of all correspondence.
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Benchmarking Video Cards

H ow do you judge when it's time for
a video card upgrade? With card
chipset vendors introducing new video
chipsets about every six to nine
months, it doesn't take very long for
your PC'’s video capabilities to fall sev-
eral generations behind the state of
the art.

Just how serious this “video card
lag” actually is largely depends on
what applications you run and how
well your current video card performs
while these applications are running.

Game players are at the greatest
risk of suffering from “video card ane-
mia” or “tired card.” That's largely
because new versions of video games
present graphics more realistically,
making greater demands on a card’s
capabilities. Adding to the strain, the
latest version of Microsoft's DirectX 8
video API (Application Program hterface)
continues to require more horsepower
out of a video subsystem. At the same
time, while nVidia's GeForce 3 chipset
has been available since mid-last-year
and is in its second iteration, only in
the last couple of months have games
started to appear that actually take
advantage of some of the chipset's
more advanced features. If these are
not the kinds of games that you usual-
ly play (or if you aren’t much of a game
player at all), you can probably get by
with a less advanced and less expen-
sive video card—perhaps the one that
you already have.

TESTING, TESTING,
ONE, TWO, THREE

The best way to determine whether
your video card needs to be upgraded
is to examine its performance. Some-
times, this is as easy as just noticing
that the video skips and hesitates dur-

Video2000 Benchmark
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Here is the typical results screen from MadOnion's Video2000 benchmark utility. A point system is
used to rate the performance of various video-card functions. A numeric scoring system grades the
various functions of the card under test.

ing certain applications. The problem
with this approach is that it's almost
impossible to determine, just from the
symptoms, whether the cause is a slow
video card or some other component.

A more formal process, using
benchmarking software, is generally a
better solution. A benchmark is simply
a measuring tool. By recording the
results of a test where all of the para-
meters are known, you can establish a
reference point. This point can then be
used as a basis of comparison when
running a different configuration of
components.

Benchmarking has long been used
in comparing PCs. Video benchmark-
ing is a somewhat newer endeavor.
There are a number of video bench-
marks available, almost all of them

shareware or free. The excellent sys-
tem diagnostic utility, Dr. Hardware
(www.drhardware.de), contains a video
benchmark test, as does the PassMark
benchmark (www.passmark.com). The
problem with using either of these is
that while you can benchmark your
own installation, you really have no
basis of comparison uniess you have
access to a variety of other systems to
use for performing the benchmark
tests. To truly determine how your cur-
rent video card setup stacks up
against different video configurations,
a good choice would be to use the
video benchmarks available from
MadOnion (www.madonion.com). Pre-
viously named Future-Mark Corporation,
MadOnion provides a variety of bench-
marks and other system diagnostics to
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Here 1s another example of a benchmark result screen. This time we see Dr. Hardware in action.
Don’t adjust your eyes; the image text is Danish, because this screenshot is from the Denmark-based
Web site.

both the amateur and professional
markets. In association with the non-
profit industry group BAPCO, Mad-
Onion acts as the distributor for the
SysMark2001 and WebMark2001
benchmarks that many magazines use
to determine PC system performance.
On the video side of the benchmarking
equation, Mad-Onion offers the Video-
2000 and 3DMark2001 benchmarking
suites.

DO TRY THIS AT HOME

Both of these suites are available in
free versions that you can download
from MadOnion and other download
sites, as well as a professional version
that needs to be purchased. The differ-
ence between the two is that the free
version has to be used in conjunction
with the Online Result Browser on
MadOnion’s Web site, which lets you
“publish” your configuration and
results and compare it to those pub-
lished by other MadOnion benchmark
users. You don’t have to compare
apples to apples. For example, you
can compare your older RIVA TNT
card in your 500-MHz Pentium Il
desktop to another user’'s GeForce3
Ti500 in the same type of system or in
a slower or faster PC.

The “professional” versions of the
two benchmarks are exactly the same.
However, they let you use a self-con-
tained Result Browser, so you can

compare one video card to another in
the same base system. That's the pro-
ject we're undertaking right now, with
almost a dozen cards ranging from
$69 value boards to $400 GeForce3
Ti500 performance cards.

Video2000 and 3DMark2001 are
designed to test and benchmark differ-
ent aspects of video card perfor-
mance. Video2000 is more of a gener-
al-purpose benchmark. It tests a video
card’s ability to scale images and to
encode and decode MPEG files. To
fully run all of the benchmarks, you
must have a DVD player utility
installed (though you don’t actually
have to have a DVD-ROM drive in
your system.) If you don’t have a DVD-
ROM drive, simply download a trial
copy of PowerDVD from CyberLink or
WinDVD from Intervideo.

The 3DMark2001 is a benchmark
for gamers that requires that Micro-
soft's DirectX 8 be installed on your
PC. This application has a number of

SOURCE INFORMATION

Dr. Hardware
www.drhardware.de

MadOnion
www.madonion.com

PassMark
www.passmark.com

“scenes” that look like they came from
several 3D games (in fact, you can
actually play several of these demo
games, at least for a short while.) The
tests in 3DMark2001 check frame rate,
texture and shading, and polygon fill
rates, among other things. It also auto-
matically grabs frames generated by
your video card, directly out of the
frame buffer. The benchmark stores
these frames in a subdirectory, so that
you can compare them to reference
copies of the same frame that are
installed in a separate “Quality” subdi-
rectory when the application is
installed. This option can let you pin-
point how well your current video sub-
system handles color and aliasing.

Both benchmarks have a full expla-
nation of what tests are performed and
how the results are analyzed and com-
puted. These details are contained in
the Help files that are accessible after
the program is installed.

CONCERNING BENCHMARKS

There are a couple of caveats in
using the Video2000 and 3DMark2001
benchmarks. The first is that they are
both very large downloads. Unless you
have a broadband connection, you
may want to find someone who does
and can burn it onto a CD-R for you.
Once it is installed, you can turn either
suite into the professional version by
simply paying a fee to MadOnion and
receiving an unlock code, which
enables the Result Browser for the
specific product.

The other caveat has to do with
comparing the results of the bench-
mark with those posted online. Just to
experiment a bit, we ran 3DMark2001
on a pretty souped-up system. This is
a dual CPU DVD-R burning worksta-
tion that we just built for next month's
column—based around two 2-GHz
Intel Xeon chips. It has 1GB of
RDRAM and, at least initially, an
nVidia GeForce 3 Ti500 video card. It
turned in a score of just under 7100
3DMarks, which we thought was
excellent. At least we thought that until
we compared it with similar GeForce 3
scores online. Some of these scores
were as high as 11,000 3DMarks!

The difference comes from over-
clocking. Some of the systems were
listed as 2.5-GHz Pentium 4s. intel
doesn’t produce a P4 rated at higher
than 2-GHz at the moment, so some

(Continued on page 42)
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he waterfall, cascading down

majestic cliffs from dizzying heights
and exploding in a cloud of crystal mist
seems almost close enough to touch.
You see every groove in the rocks, and
you'd swear you could make out each
crystalline drop of water as it reflects
the sunlight. As you watch mesmer-
ized, the thunderous sound of churn-
ing water seems to carry you along
with it. You close your eyes and get
lost in sensory overioad.

Tearing your eyes away from the
expansive screen, it takes you a
moment to get back to reality. There,
an eager salesperson waits, hoping to
sell you this latest of technological
innovation.

The latest installment in a series of
ever-evolving television technology,
the HDTV (High Definition Television)
blows all previous models away. The
HDTYV system makes the 32-inch color
version of the 1990s look like the first
black-and-white TV sets that our par-
ents’ generation showcased with pride
in their living room. With HDTV, you
have a greatly enhanced video and
audio quality that could previously only
be experienced inside a movie theatre.

HDTYV is not only better in quality,
but is user friendly and customized for
the preferences of its owner. When
you press the power button, a display
will pop up showing all your viewing
options. No longer is it necessary to
sift through the TV Guide or wait for
the Preview Channel to finish scrolling.
The detail-enhanced picture and
booming 5.1 channel sound give you a
sense of reality. When you turn to your
favorite boxing match, you'll feel like

STUDIO
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Companies such as AASTRA Digital Video (www.aastra.com) manufacture the various modules neces-
sary for encoding and decoding HDTV signals. Above is a diagram of a tvpical HDTV environment.

you're right there in the ring.

One of the best “little extras”
offered by HDTVs is the personal
option selection. Now, you can choose
which news segments to watch, what
stocks to follow, and your favorite
sports teams to track. With these
added personalized features, your
television set becomes an interactive
tool, not merely something to watch in
the hopes of discovering a worthwhile
program. Channel surfing for gold will
soon become obsolete—just as cur-
rent televisions will.

“So. What do you think?” the sales-
person asks in anticipation, and you
tell him you want to mull it over.

Is the latest and greatest in televi-
sion technology worth the $8000-
$12,000 price tag? Can they really be

that different from the current brand-
name color television complete with
32-inch screen and Ficture /n Acture
(PIP)? You bet they can! High-defini-
tion television, a subset of digital tele-
vision, is making waves across the

world. A new standard of television is.

fast approaching—experts predict around
the year 2006—in whijch everyone will
replace their color TVs with the newest
HDs. So are we ready for this stan-
dard? Let's look at the history of the
world’s most popular form of entertain-
ment and see how we got to this point.

Remember the old black-and-white
television? With its tiny screen, fuzzy
images and channel dial, this piece of
equipment seemed like a miracle of
technology fifty years ago. Compare
this first TV to the color televisions that
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appeared on the market about twenty
years later. In the late 1980s and into
the 1990s, even more features were
added: PIP, Cable TV, satellite dishes, etc.

THE TECHNOLOGY
BEHIND THE TUBE

So how do traditional televisions
work? Stand next to your TV and look
closely at the screen. You should see
many horizontal lines (480 to be
exact). “A device at the rear of the pic-
ture tube shoots a beam of electrons
at the phosphor-coated rear of the
screen, painting a new picture sixty
times per second but drawing only
every other line. Every 1/30 of a sec-
ond, the off-numbered lines are drawn
on the screen, and 1/60 of a second
later, the even-numbered lines come
in. So thirty times each second, the
entire image is redrawn, but this hap-
pens in two interlaced pieces,”
explains Professor Kelin Kuhn, an
expert in consumer electronics.

Although the scientific principles
used to develop television broadcast-
ing were discovered in the late nine-
teenth century, it was not until the
1920s that these theories were used
towards the development of the first
TV. In 1873, the Scottish scientist
James Clerk Maxwell predicted the
existence of electromagnetic waves,
which are what make television broad-
casts possible. A few years later, sci-
entists discovered photoconductivity—
when the electrical conductivity of
selenium changes when subjected to
light. They also found that certain sub-
stances emit electrons when light falis
on them. These findings were applied
to the vidicon television camera tube
and the image-orthicon television cam-
era tube. The electrical currents pro-
duced by this transformed light were
weak, however; and it wasn’t until the
1920s that a television vacuum tube
was enhanced enough so that it could
be used to augment electric currents
for television.

TV COMES ALIVE

Before families were able to watch
The Ed Sullivan Show and | Love Lucy,
a few essential developments occurred
to make it all possible.

The Nipkow Disk—According to the
Encarta Online Encyclopedia, in 1884,
German engineer Paul Nipkow designed
what is known as the Nipkow Disk,

which is the first true television device.
He placed this scanning disk, which
had a spiral pattern of holes punched
in it, in front of a brightly-lit picture. As
the disk revolved, each hole would
pass along the picture at slightly differ-
ent leveis, creating a form of scanning.
With each complete revolution of the
disk, each part of the picture would be
briefly exposed. With similar disks
rotating in the camera and receiver,
unrefined television images were thus
created.

Electronic Television—A few years
after Nipkow developed his mechani-
cal scanning method, an electronic
method of scanning was introduced. in
1908, Englishman Campbell-Swinten
discovered that by using a screen to
“..collect a charge whose pattern
would correspond to the scene and
then using an electron gun to neutral-
ize this charge...” he could then create
a varying electric current.

Cathode Rays—Cathode rays, or
beams of electrons in evacuated glass
tubes, were discovered by Sir William
Crookes in 1878. By 1908, a Cathode-
Ray Tube (CRT) was being used to
reproduce a television picture on a
phosphor-coated screen. This CRT
was developed for television use in the
1930s by American electrical engineer,
Allen DuMont.

Public Broadcasting—There were
two competing firms in London that
first started to broadcast television sig-
nals. One of these signals, from
Marconi-EMI, was far superior to the

HDTV HISTORY
AND FORECAST
(Source: Encarta Onfine Encyclopedia)

April 1997 FCC gives broadeasters §70
billlon wordh of specirum to broadcast dig-
ital along side analog wntil 2006, FCC also
mandatas that in 2006 all broadeasts must
ba digital.

November 1998: PES. ABC, NBC, CBS,
and FOX are commiited o broadcasting
digitally in the top len LS. marksts by
Movember 1,

May 1998: Broadcastars must have digital
stations in top 30 LS. markets.

2006: Broadcasiers must relinquish extra
broadcas! spectrum and broadcast only
digital,

other and in 1937 became the stan-
dard in London. The United States
soon followed, incorporating a 525-
line, 30-image per-second standard in
1941. The first U.S. broadcasts took
place in 1939, but were put on hold
because of World War Il. After the war
ended, however, a television-broad-
casting explosion took place; and the
industry has grown rapidly ever since.

Color Television—In 1904, people
realized that it was possible to broad-
cast by using the three primary col-
ors—red, green, and blue. Thirty-six
years later, the first color television
system was introduced by Peter
Goldmark. By 1951, public broadcasts
of the Goldmark color TV system were
being sent to homes across the nation.
Over time, other developments occurred
that improved the quality of television.
Some of these included larger screens,
better broadcast/transmitting technolo-
gy, projection or portable options, and
cable/satellite.

AND ALONG COMES
DIGITAL TELEVISION

Digital television receivers, which
“...convert the analog, or continuous,
electronic television signals received
by an antenna into an electronic digital
code (a series of ones and zeros), are
currently available.”—Encarta Online
Encyclopedia. The analog signal is
sampled, processed, and then
retrieved, creating a clear picture and
crisp sound. The difference between
digital and regular television is similar
to the difference between a tape
recording and a compact disc. The
tape is slightly distorted and not nearly
as clear as a compact disc recording.

There are many other benefits to
going digital besides quality of picture
and sound. Because of significantly
increased bandwidth, there is greater
information transfer capability, more
types of transmittable information,
greatly improved consistency of the
data over distance, and reduced pic-
ture problems. With Digital TV comes
a new form of interaction. People can
decide what they watch on a daily
basis and are not limited to the video
that is being broadcast on a certain
schedule.

NOW BACK TO HDTV

No more will you be able to tell
(Continued on page 42)




HUGO GERNSBACK:

The Inventor, The Prophet, And
The Father Of Science Fiction

MARIA ORLANDO

His extraordinary vision inspired
experimenters and inventors to make
their dreams become a veality.

Hugo Gernsback was certainly a man with a
remarkable vision and unique perception of the
world of science.

First and foremost, Hugo Gernsback was a distin-
guished inventor with an extraordinary gift—the ability
to predict the future. He also integrated science with
philosophy and creativity, which set him apart from
other experimenters of his time. Gernsback was
extremely ambitious. and he was truly inspired by the
potential wonders that awaited scientific discovery.

c alled a genius by many., a prophet by others,

Gernsback managed to patent over 80 inventions
in his lifetime; and atthough many of them were useful
and practical, it seems that he Is most known for the
quirky, outiandish inventions he introduced to the
world. To the surprise of many, however, a number of
those “quirky” inventions actually laid the groundwork
for future inventicns and more advanced technology.

Gernsback—The Businessman. Hugo Gemsback was
born in Luxembourg in 1884. He received his educa-
tion at European technical schools until he immigrated
to America in 1904 and became.a naturalized U.S. cit-
izen. Although he is most hanored for his visions and
developments in technology. Gernsback should also
be recognized for being enterprising and industrious.
His passion for amateur radio motivated him to start his
first business venture in 1904—The Electro Importing

souondod ‘2ooz Areniqsa4

[\
[X]



Poptronics, February 2002

N
EY

Hugo Gernsback was a prolific writer of speculative science. He often
organized his numerous inventions and ideas into a pamphlet that he
would print to share with friends and associates. Here is the cover to one
particular collection entitled Forecast 1956.

Co.—which specidlized in experimental electrical
goods and radio parts. His intended market were his
fellow radio hobbyists, and in 1906 his store sold the first
radio ever offered to the pubic.

The Electro Importing Co. was a retailer and
importer, as well as a manufacturer. Claiming to be the
world’s first company to specialize in radio materials, it
grew rapidly; and the company had to relocate sev-
eral times due to expansion and tremendous sales vol-
ume. The reason for its success, Gernsback main-
tained, was that the company offered value for their
products. Their primary customers, experimenters and
hobbyists who had little in the way of income, were
not likely to spend exorbitant amounts of money on
electrical parts and gadgets. Gernsback’'s company
was proud to offer affordable products to a world full
of radio and electrical enthusiasts, coining the motto
"Enormous Value For The Money, And The Famous E.|.
Square Deal.”

His Influence On Science And Technology. Gernsback had
a very strong influence on the technological advances of
radio and television, because he envisioned their future and
unlimited potential. He advocated the importance of both
as major communication tools, and through his magazines
(see sidebar) he promoted radio and television as social
necessities. He forecast television’s popularity, tts physical
characteristics, and its widespread use in the home.

He continued fo pursue new inventions and experi-
ments in the midst of his hectic life as editor, writer, and
publisher. Although he patented some 80 inventions
throughout his life, he claimed he didn‘t profit from a sin-
gle one of them. Here is just a partial list of his inventions:

o Alayer-built battery, his very first invention, and later
dry-cell and dry-storage batteries.

¢ An apparatus on the ground to help airplanes land,
with giant electromagnets to slow the planes down
and lubrication to avert unnecessary friction, wear,
and noise.

* The osophone, which is a device for transmitting
sound vibrations through bones and teeth, to sup-
posedly help the deaf hear.

s Several circuits, including the Interflex and the
Peridyne, the first circuit to use non-magnetic metal
in the field of a caoil.

e A book condenser, used in early Crosley TV sets,
with a compression-type variable capacitor.

¢ A hypnobioscope, an osmosis type-tool used for
sleep-learning.

e His last invention, which he never patented, was a
device for detecting the charge on an electret.

Metamorphosis: The “Wonder” Years. A profound
event occurred in Hugo Gernsback'’s life that set the
stage for his passion for science fiction. As a youngster,
he read the book Mars As The Abode Of Life, written
by the renowned American astronomer Professor
Percival Lowell. He was astonished, and completely
overwhelmed, at the premise that alien life could exist
on other planets. For the rest of his young adulthood
and throughout his entire life, he was compelled to
take science as he knew it to another level—the far-
fetched and fantastic world of science fiction.

Gernsback, called a “dreamer and misplaced
inventor,” had a knack for walking—and sometimes
crossing—the fine line between hard science and sci-
ence fiction. He stepped beyond the “hard facts”
door and ventured into the realm of the unknown. He
spent his life linking science and technology with
imagination and flights of fancy. His love for science
fiction grew from his high expectations of science
exploration.

Although he did believe that most good science
fiction should contain an element of feasibiiity in order
for it to be authentic, there were many pieces he pub-
lished throughout his lifetime that seemed pretty sur-
real and outrageous to readers at the time. When
Germnsback published the article *Can We Radio The
Planets” in Radio News in 1927, most readers enjoyed
it as entertainment. However, when we eventually
attempted radio contact with Venus years later, cred-
it was given to Gernsback for suggesting the idea in
the first place.




Though he was sfill very inferested in hard science and
tfechnology, he had broadened his horizons and let his
imagination roam far afield. He became an avid reader
of Jules Verne and H.G. Wells and began writing on his
own, as well. In 1911, he experienced a bout with writer’s
block while trying to finish an article for Modern Electrics. It
was then that his novel Ralph 124C 41+ was born,

The book was not well-received in many literary cir-
cles, and it was chastised for its simplistic style and shal-
low characters by some. However, it was highly
acclaimed for Gernsback’s staggeringly accurate
predictions. cleverly planted in his prose. The science-
fiction novel describes the use of radar, plastics, tape
recorders, fluorescent lighting, rustproof steel, and
hydroponics, all of which are commonly used tfoday.

Gernsback was not afraid to explore the unimagin-
able, and he believed that “wild stories” envisioned by
writers of science fiction actually inspire would-be
inventors to transform fantasy into reality. He postulat-
ed that the “"germ of an invention” is often hidden in
those works of fiction that at first seem preposterous
and truly bizarre. The motto on the editorial page of
Amazing Stories reads: “Extravagant  Fiction
Today...Cold Fact Tomorrow.” Despite his conviction
that unbelievable notions are the seeds of tomorrow'’s
technology, he did consider genuine science fiction to
possess an element of possibility. He also assumed that
science fiction encouraged the progress of the world
in a way that no other literature does.

His magazine, Amazing Stories . had an extensive read-
ership; and its popularity was aided by contributions from
such celebrated authors as Jules Verne, Edgar Allen Poe,
and H.G. Wells. Gernsback cited an old adage “What
Man Can Imagine, Man Can Accomplish.” which was
prinfed on the inside cover of Amazing Stories. He
believed this to an extent, but he regretfully admitted that
not everything conceivable is viable. “For instance,” he
said, "l can imagine that | blow out the sun, or grasp the
moon in My hand, or cut off my head without dying.”
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"HUGO GERNSBACK

The only Science Fiction novel penned bv Hugo Gernsback was Ralph
124C414. An original copy of this prophetic book exists in the Gernsback
archive.

MAGAZINE TIMELINE

Modern Electrics—his first publication, which finally became known as Popular Science

Electrical Exparimenter (became Science and Invention In 1920)

1908
1918
1926  Amazing Stories
1929 Wonder Stories
1929

Radio News (became Popular Electronics, currently Poptronics)

Radio Craft (first became Radio Electronics and then Electronics Now)}

Here are some of the many other magazines he published throughout his career:

Amazing Stories Quarterly
Bizarre

Cookoo Nuts

Forecast

Quip

Scientific Detective Monthly
Science Fiction Plus
Science Wonder Quarterly
Tid Bits

Your Body
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Gernsback—The Humorist. What some may not realize
about the late Hugo Gernsback is that he maintained
a great sense of humor. His writing was very clever and
teeming with satire; his wit and element of facetious-
ness often went unnoticed because of his involvement
in earnest, scientific interests. Critics have said
"Gernsback is a man of almost rapier-like wit, with a
chronically mischievous gleam in his eyes and with the
rare ability to joke about his own misfortunes.”

Gernsback wrote a series of articles under the
name Mohammed Ullyses Fips, in which he introduced
inventions that were meant to be humorous—he
always published them in April in honor of April Fool’s
Day. However, some of the devices he described were
quite practical and even resemble some products in
existence today. He poked fun while spinning yarns
about gadgets like a Noise Neutralizer, a Snore Kill, a
Cordless Radio Iron, and a Visie-Talkie.

Another notable “hoax” of a magazine was
Forecast. For years he sent out this highly unusual
Christmas card to colleagues, friends, and relatives.
The pamphiet contained several of Gernsback'’s
peculiar predictions for the future. These holiday issues
of Forecast, although primarily intended for entertain-
ment, featured views of the future that were not
entirely impossible. In one instance, he wrote about
the electronic brain, now known as the computer, and
its capability to reason and solve complex problems,
Another story described a two-wheeled car, a narrow-
bodied automobile assisted by a gyroscope. Still other
forecasts implied airmobiles, space-coffins, and extra-
sensory perception.

Hugo Germnsback was the acknowledged Master of
Science Fiction; in fact, the Science Fiction Association
named their annual award for the best work of sci-
ence fiction the "Hugo.” Last year the “"Hugo” was
presented to J.K. Rowling. the author of the astound-
ingly popular Harry Potter series. Gernsback is also
commonly known as the Father of Science Fiction.

Hugo Gernsback: An Unorthodox Innovator. The New
York Times described his life admirably in his obituary.,
which appeared on Sunday., August 20, 1967. It read:

“Hugo Gernsback. an inventor, author, editor, and
publisher, who has been called the father of modern
science fiction....Mr. Gernsback described radar 35
years before communication experts bounced a
radar signal off the moon in 1946 and sponsored the
first television broadcasts in 1928....Life Magazine once
called him the Barnum of the space age—the
debonair Mr. Gernsback was honored by the radio
industry in 1953 in recognition of his ‘first 50 years of
inspiring leadership in radio-electronic art.””

Hugo Gernsback is remembered for all of his contri-
butions fo technology. science, and publishing, and
most of all, his extraordinary visions that inspired experi-
menters and inventors to make their dreams a redlity. @
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Digital Signal
Processing Technology

by Doug Smith, KF6DX
ARRL

225 Main St.

Newington, CT 06661
888-277-5289

or 860-594-0200
www.arrl.com

$44.95

Explore digital signal pro-
cessing in this comprehen-
sive text written for radio ama-
teurs and engineers. Basic enough for those
less skilled in mathematics, the book is still chal-
lenging for more advanced mathematicians.
The author highlights current research, dis-
cusses digital sampling, examines the

Random Graphs,

Nolo's Patents For Beginners,
Second Edition

by David Pressman and Richard Stim
Nolo
950 Parker St.
Berkeley, CA 94710
510-549-1976
L iring www.nelo.com
$29.99
If you are an entrepreneur deciding
whether or not to patent your idea,
this comprehensive introduction to the patent-
ing process may provide some answers to your questions.
In simple terms, this edition defines what a patent
is. It also includes the latest information regard-
ing federal laws, legal issues in other countries,
resolutions for disputes, and locations for
researching more about patents.

B
" Patents for
Beginners

Second Edition
by Bela Bollabs
Cambridge Univensity Pres
40 West 206 St
New Yok, NF 101!
2129243900
W camhride. g
544.95
An up-ta-date, comprehen-
sive account of the random LT %
graph theory, this edition of EEEy-—. Graphs
what’s considered a “classic” |EE————
fCcXt COMLAins DWo New sec-
tions, numerous new resales,
and over 150 references.

design of hardware and software, and
more. Presented from an engineering
perspective, the material maintains a

balance between theory and practice.
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Tools Catalog '

Telenhone Electronics,

One goal of this theory 15 w

from B&B Electronics estimate  the |'I|_1I11|‘_1;_!F of HH
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by Stepben J. Bigelow,

Foseph J. Carr, and Steve Winder
Newnes, Butterworth-Heinemann
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781-904-2500
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that exhibit certain prop-

erties. Intended for math-

BINATICHANG, COMpPUTEr 50i-
entists, and electmical ennineers, this

sclf-contained resource can be
used for self-study, as well as in

Ottawa, IL 61350

815-433-5100

www.bb-elec.com

Free

This catalog features hundreds of comput-
er communications tools, including cable-

atvanced courses.

end converters, data acquisition sensors and
modules, smart data switches, and soft-
ware for data analysis and
control. Some of the new
products presented in the
latest catalog are a four-
port USB hub, industrial
keyboards, an isolated con-
verter, and a high-energy
surge protector. A com-
plete product index, with
new items highlighted,
helps readers find the
product they want.

$29.99
A standard reference and training tool
in the field of telecommunication
electromics, this edition is an excel-
lent resource for technicians, engi-
neers, students, and electronics
enthusiasts. The text offers extensive
coverage of the latest technology of
fiber optics, cable TV, Internet ser-
vices, and CTL. It also incorporates
updated information related to voice
mail, phone networking, satellite
communications, wireless paging, and
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ALL ABOUT...
(continued from page 15)

voltage levels.

However, with today’s solid-state
electronics needing low voltages gener-
ally less than 50 volts, but at much high-
er currents, and the availability of very
cheap silicon diodes, this circuit is used
less often. The circuit basically uses the
diodes as half-wave rectifiers, one for
each half of the cycle. A transformer
having a 24-volt center-tapped winding
is needed. The resultant DC currents in
the transformer secondary are in oppo-
site directions, so the magnetization of
the core tends to cancel. The output

4 DIODE

TRANSFORMER BRIDGE

120 OR 240 12V AC
VOLTS AC

flows out through the upper right diode,
through the load, and returns through
the lower left diode. We are using the
standard convention that current flows
from positive to negative.

On the reverse half of the cycle,
when the top lead is negative, current
flows through the lower right diode,
through the load, and back through the
upper left diode. The non-conducting
diodes are reverse-biased, so no current
flows through them. Each diode must be
able to withstand the peak voltage of the
AC-wave or about 17 volts. However,
since four diodes are needed, the load
current must flow through two diodes
during each half-cycle. This means a

TME
LOAD VOLTAGE WITHOUT CAPACITOR

R N N N T
TIME
LOAD VOLTAGE WITH CAPACITOR

Fig. 3. This circuit is a full-wave bridge and uses four diodes, but no center-tapped supply is needed.

voltage is still a series of sinusoidal puls-
es, but there is no gap as in the half-wave
rectifier. The average value is now (2/p)
or 0.636 times the peak value, or 10.8
volts DC. A smaller filter-capacitor can
be used, since the ripple component is
now 100- or 120- Hz for 50 and 60 Hz,
respectively.

As we've said, each winding of the
transformer is used for only half of the
cycle and carries half the average load
current; so although two windings are
needed, smaller wire can be used in the
transformer windings. The PIV across
the rectifier is still twice the peak value
of the AC input of 12 volts to each rec-
tifier, about 34 volts. This circuit only
needs two diodes, but the center-tapped
transformer adds to the cost of the circuit.

No Center Needed

There is a way to get full-wave recd-
fication without a center-tapped trans-
former. Four diodes are used in the cir-
cuit shown in Fig. 3. Since solid-state
diodes are very cheap, the extra cost and
complexity is not a problem as it would
be with vacuum tubes. This rectifier cir-
cuit is called a full-wave éridge (FWB)
rectifier. Examining the circuit, you see

that when the instantaneous AC voltage -

across the transformer secondary is such
that the upper lead is positive, current

drop of about 1.4 volts versus 0.7 volts in
the previous examples. This voltage loss
may be significant with low-voltage
inputs (less than 10 volts) since it limits
the available output voltage. As before, a
capacitor can be used to filter the DC-
output.

One problem with the FWB is that,
unlike the previous two circuits, the DC
output and AC input are unable to share
a common ground reference. Look at
Fig. 3. If either DC-output terminal is
grounded and one side of the AC-input
is grounded, the rectifier will be shorted
out. This makes for problems where one
is forced to use a grounded AC-supply,
such as the 120- or 240-volt household
AC mains, as the DC output will have
both terminals “hot” with respect to
ground. Many solid-state TV sets use
this approach, and it makes it necessary
to use an isolation transmitter for servic-
ing purposes. For this reason, most
FWB circuits are used in conjunction

+|c
+
120 OR 240 gli
VOLTS AC

2

OUTPUT

with a transformer, enabling one termi-
nal of the DC output to be grounded;
since the secondary winding can be left
“floating.”

Double Or Nothing

There is a circuit to produce a high-
er DC-output voltage than the AC-
input would normally produce in the
previous circuits. This one is called a
half-wave voltage doubler. In the circuit
shown in Fig. 4, a series-input capacitor,
Cl, is used. When an AC voltage is
applied, D1 conducts when the cycle
goes negative, charging Cl to the peak
AC line voltage. This is around 170 or
340 volts DC for 120- or 240-volt lines,
respectively. Note that this DC voltage
will be in series with the AC line voltage.
Neglecting any diode drop (this is okay
for the normal line-voltages of 120 or
240) will swing the voltage across D1
and that applied to D2 between 0 and
+340 volts (680 volts, if 240-volt line).
Therefore, C2 will charge up to this
peak voltage, and a DC voltage of 340 or
680 volts will appear across C2. This
voltage will have a 50- or 60-Hz ripple
component.

Note that diodes D1 and D2 must
withstand the full peak-to-peak line
voltage. Capacitor C1 must be rated for
at least the peak AC line voltage, while
C2 must have a DC working voltage
equal to the peak-to-peak line voltage.
The negative DC terminal here is also
connected to one side of the AC line. If
line isolation is needed, a transformer
can be used. In practice, this circuit is
used more for 120-volt applications than
for 240, since a simple half-wave rectifi-
er can produce voltage over 300 directly
from a 240-volt line. However, it is also
used in some high-voltage power sup-
plies for high-power RF amplifiers used
in amateur and commercial service.

This circuit and its relatives allow use
of a relatively low-voltage transformer
to produce high voltages. As an example,
the author has a Ham radio linear RF
amplifier using an 800-volt AC trans-
former delivering 1.5-amps AC to a
voltage doubler. This setup produces the -

r\f\f\

LOAD VOLTAGE

Fig. 4. In the circuit shown bere, a series-input capacitor, Cl, is used. When an AC voltage is applied,
D1 conducts when the cycde goes negative—charging CI to the peak AC line voltage.
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Fig. 5. Note that if a grounded DC output is needed at the full DC output voltage, the AC supply must
be isolated from ground. This isolation requires a transformer to be used if the AC source has one side

grounded.

+2000 volt DC voltage required for the
RF amplifier tubes, with up to 600-mA
current. An 800-volt transformer at 1.5
amps is less difficult to make than one
that’s either a 1600-volt or a 3200-volt
center tapped supply. Insulation require-
ments are less, and there are fewer turns
required. Transformers with smaller
turns ratios also tend to have a little bet-
ter voltage regulation than those with

TRANSFORMER <2

D1

120 OR 240 12V AC
VOLTS AC +*

-fra

output with the common leads tied
together. Note that if a grounded DC
output is needed at the full DC output
voltage, the AC supply must be isolated
from ground. This isolation requires a
transformer to be used if the AC source
has one side grounded. See Fig 5.
Naturally, getting something for noth-
ing is not going to happen with voltage-
doubling circuits. Regulation tends to be

D3

—

oc
~ VOLTAGE
OUTPUT < LOAD o

Fig. 6. The voltage-doubler can be turned into a tripler by adding another diode and capacitor as shown
in this schematic. In this circust, the AC-voltage component present across D1 is coupled to D3.

large turns ratios, and the ability to
ground one side of the 800-volt winding
reduces stress on insulation and reduces
the likelihood of flashover and break-
down.

The capacitor, Cl, carries the full
AC-line input current and must be suit-
ably rated for this service. This circuit is
also handy for certain low voltage appli-
cations, where a small amount of DC
power is needed at a higher voltage than
the rest of the circuitry normally
requires. If the diodes and capacitor
polarities are all reversed, a negative
polarity voltage can be obtained. This
circuit has been used in older vacuum-
tube hybrid equipment, to obtain 12-15
volts DC for the transistor portion from
the 6.3 volt AC vacuum tube filament
supply, eliminating the need for a sepa-
rate transformer or other source.

How About The
Full-Wave Doubler

A full-wave voltage doubler uses two
half-wave rectifier circuits, one produc-
ing a positive output, and one a negative

poorer, and the demand on the compo-
nents with regard to peak-current capabili-
ty is greater. The circuit is best used for rel-
atively light loads, although with a large
value of C2, loads with large peak-to-aver-
age current demands can be handled rela-
tvely easily. Examples of these kinds of
loads are SSB linear amplifiers, photoflash
power supplies, and audio power-ampli-
fiers where peaks are encountered. The
AC line should also have good reguladon
(low impedance) for best results.

TRANSFORMER c3

+ | ci
120 OR 240
VOLTS AC G2
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NOATH COUNTRY RADIO:
A HAVEN FOR WIRELESS BUFFS

(Gral and Sheets are no strangers to the
"pages of Gernsback. Their educational
projects, such as the RF-Feld Strength
Mefer and the MPX2000 FM Transmitter,
can be found at North Country Radio.
Established in 1986, this company offers
projects related to amateur TV transmit-
tersfreceivers, AM and FM tranzmitters’
“receivars, video cameras, and numerous
other subjects. Visit the Web site at
www.northcountryradio.com for maore
“informatian,

Ordering Information PO Box 53,
<Wykagyl Station, New Rochelle, NY
10804-0053 Voice: 914-235-6611 Fax:
§14-576-6051; e-mail: Rgraf30832 &aol com.

*Engineering and Technical Support
PO Box 200, Hartford, NY 12838
Volea/Fax: 518-854-9280
g-mail: support @ northcountryradio.com

Now For A Triple Play

The voltage-doubler can be turned
into a tripler by adding another diode
and capacitor as shown in Fig. 6. In this
circuit, the AC-voltage component pre-
sent across D1 is coupled to D3, which
is connected to the voltage-doubler pos-
itive-output terminal. Diode D3 acts as a
half-wave rectifier and charges to the
peak AC-line voltage of 170 or 340
volts, respectively. This circuit charges
C4 up to almost three times the peak
line-voltage, less diode drops. This cir-
cuit will produce over 500 or 1000 volts
from a 120- or 240-volt input.

Quadruplets

Extending this concept further, a
voltage quadrupler (4X) can be pro-
duced, as in Fig. 7. The sequence can be
repeated indefinitely in theory, but a
practical limit for most uses is probably
10 or 15 stages. The regulation becomes
poorer as the multiplication is increased.

VOLTAGE
QUADRUPLER

Fig. 7. Triplers, quadruplers, and higher order multipliers find application mainly when a high-volt-
age, low-current supply is needed. Examples are CRT second anode supplies, geiger-counter tubes, some

laser work, and high-voltage experimentation.
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Note, however, that relatively low-volt-
age components may be used in many
places, since only the output capacitor
sees the full output voltage across it.
Triplers, quadruplers, and higher order
multipliers find application mainly when
a high-voltage, low-current supply is
needed, as for CRT second anode sup-
plies, geiger-counter tubes, some laser
work, and high-voltage experimenta-
tion. The chief advantage is that the
voltage multiplier allows use of a rela-
tively low-voltage AC source to produce
a high-voltage DC output. Conventional
half- and full-wave rectifier circuits
would need a large and expensive high-
voltage transformer.

The Real Thing

The best way to understand these
circuits is to build them and experiment.
A 12-volt, l-amp transformer, four
1N4000 series diodes, and a few elec-
trolytic capacitors of 100-, 470-, or
1000-mF at 25- to 50-volts or better are
all you need. Suitable loads can be low-
value 5- or 10-watt resistors (25-100
ohms, etc.), or you can use small 12-volt
automotive lamps, such as the #53, #57,
and #194. There are 24- or 36-volt
lamps available, such as the #313, 1822,
or 1829; and these can also be used.
LED:s can be used, but they do not draw
much current, so you will need a lot of
them. In this case, a combination of
LEDs and load-resistors is more practi-
cal. A DVM can show how DC-output
voltage varies with load. If you have
access to a scope, you can also examine
the waveforms. Lamps can give a visual
indication via their brightmess.

If you cannot get parts (also, if you
are inept at using tools and soldering, or
otherwise too lazy), you can also plug
these circuits into a SPICE simulator
program on your PC and demonstrate
their workings as well, but there is no
substitute for the “real” thing. You will
learn better by doing, rather than mere-
ly watching a monitor display. Also,
many lower-cost simulator programs
used by experimenters do not take into
account certain second- and third-order
effects that may prove to be limiting fac-
tors that affect actual performance.
Again, there is no substitute for the
“real” thing.

DO NOT USE THE 120- OR 240-
VOLT AC LINE-VOLTAGE WITH-
OUT A STEP-DOWN TRANS-
FORMER. Severe fire, shock, and elec-
trocution hazards are present. You could

easily kill yourself and maybe someone
else. Using 6, 12 or 24 volts will work
just as well; suitable parts are much
cheaper, and it is a lot safer. You can use
a wall-wart (AC-output-only type), bell-
transformer from the hardware store, or
a toy-train transformer as an alternative

former and components. L
In the next column, we will discuss
voltage regulators and how to build a
regulated adjustable power supply cir-
cuit that will be usable as a source to
power experimental circuits. [P ]

to a 12-volt power type transformer. Any
voltage from 6 to 24 volts will do.
Higher voltages than 24 volts may pre-
sent a shock hazard, especially when
experimenting with voltage-multiplier
circuits. It would be a good idea to place
a l-amp fuse in series with the trans-
former secondary. Many low-voltage
transformers have built-in thermal fuses,
whose sole duty is to prevent a fire
should the transformer overheat. They
are placed inside the windings of the
transformer and are inaccessible, unless
you can disassemble it. These fuses usu-
ally take several seconds or more to self-
destruct and are not replaceable, so your
transformer becomes a rather ugly

Yours for only
8398
Price Includes
shipping/

HAVE A THOUSAND YUCKS FOR ONLY
THREE AND A HALF BUCKS! That comes
to one-third of a cent per laugh. Electronics
Comics is & compilation of over 125 riotous,
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tronics Now. Only $3.99—price includes
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P.O. Box 12162, Hauppauge, NY 11788.
All payments in U.S. funds. Sorry, no orders
outside U.S.A. and Canada. Check or money

order only—send no cash. NY state resi-
dents add applicable tax. MAO4

paperweight. The extra 1-amp fuse, how-
ever, will fail first, protecting your trans-
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This book deals with many aspects of
home security — intruder, fire and flood
protection — with the emphasis on how to
make the best of electronic devices that
you can build yourself.

Electronic Projects for
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* Projects to help secure your home
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¢ Constructional details given e
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There are 25 constructional projects, ranging in complexity from a single-door
protection circuit, that can be built in an hour or two, to a sophisticated multi-
channel security system, that most intruders will find very difficult to beat.
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THE ATV MKII

WILLIAM SHEETS, K2MQJ, and RUDOLF F. GRAF, KA2CWL

NOTE: A VALID AMATEUR LICENSE PERMITTING
OPERATION AT 440 MHz IS A REQUIREMENT FOR
OPERATION OF THIS DEVICE. In the US, this will he a
Technician Class (code free) license, so if you can build this
transmitter you should easily be sble to pass the required
-exam, OPERATION OF THIS DEVICE ON THE COM-
MERCIALT?FREQUENCIE_SISILLEGALHTHEHS.
Although it may possibly be used for such applications in
export situations, it is intended for amateur use by legally
licensed amateurs and for no other purposes,

sion of a complete television signal Is desired.

Among these are Amateur TV operation (ATV)
and radlo-control applications, where it is desirable
to see a plicture of the environment surrounding a
radlo-controlied robot, dirplane, car, or other vehl-
cle. While there are a number of low-power and
“micro” TV transmitters on the market, they generally
have limlted range. Many of these
operate at 900 MHz and
24 GHz. The 900-MHz
band is very crowded
with interfering signals;
and the 2.4-GHz band,
whlle relatively free
from interference, Is llm-
Ited malnly to low-power,
short-range devices. The
“flea power” units avall-
able for this frequency
have limlited range and
require a dedicated receiv-
er. These transmitters typlcally
produce only a few milillwatts of RF power output,

The ATV MKil operates in the 420-450-MHz (70-cen-
timeter) UHF amateur band and produces a full 2
watts of RF output, Spectral purlty Is good, with all spu-
rlous outputs 40 to 50 dB below the carrler. With a good
antenna having 10 to 15 dB gain, such as a corner
refiector or a good yagi , this transmitter easily can
provide a range of several miles.
Direct reception of 440 MHz is
possible on many newer cabie-
ready TV sets. With one of the
iow-cost PC board camercs
avallable, a small TV statlon can
be put together that can be Installed in a radlo-con-
trolled vehicle or it can be used for amateur radlo
fixed or moblie operation. Note that an amateur radlo
license Is necessary to legally operate this transmitter.

T here are a number of instances in which transmis-

This 2-Watt Amateur
Television Transmitter fits in
the palm of your bhand.

However, If you can build this project, you should eas-
lly have the technical ability to pass the test for a no-
code ham license. if you cannot do so, you should not
build this transmitter, as It will likely be beyond your abli-
Ities.

This 2-watt ATV transmitter descended from one
originally described In an articie in the June and July
1989 Issues of Radio Eiectronics. This iatest verslon is the
result of many reflnements and Is different in circuitry
from the original, although it uses a simliar mechanicai
layout, if you have read about this transmitter in books
or previously published articles or have previously con-
structed one, you will note these differences from the
original unit. The clrcult has proved to be reliable and
relatively free of glitches. It has an Improved video
modulator, remote keylng, a better camera inter-
face, Improved audio. and a better video-
clamping circult. The RF section has been
redesigned for easler tune-up and bet-
ter low-voltage performance.
Thought was given to the use of a
PLL, but a microprocessor would
be needed to generate the
serial-interface signals need-
ed by many synthesizer
chips—unless a physically
larger DIP-swltch and paral-
lel-input synthesizer IC was
used. This takes consider-
able PC board area unless
surface-mount components
are used. Also, it Is overkill
when only one or two trans-
mitter frequencles are need-
ed. The Motorola MC13136 chip (that functions as a
PLL using a crystai at %: of the output frequency) was
also consldered. However, it Is In a small surface-mount
package and is difficult for the Inexperlenced hobby-
ist to work with. Furthermore, the peripheral circuitry
required, together with the necessity of an amplifier
system having some 30- to 33-dB power gain at 440
MHz did not seem too attractive for home construction
and possibly could be subject to
some RF stability problems.
Addltionally, specialized chips
such as this have been all too fre-
quently subject to sudden dis-
contlnuance, with no second
source avallable. Therefore, the traditional osclllator-
multipller approach used In the original deslign was
retained. This design has proved stable and rellable.

The redesigned transmitter will operate better with
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Fig. 1. This is the schematic for the transmitter. The only IC used in con-

struction is ICI, u voltage regulator. The schematic should be referred to

32 \when reading the circuit-operation section.



Fig. 2. Here is the component-side foil pattern. An etched and screened
PC board is available as part of a kit from North Country Radio.

supply voltage fall-off when batteries are used. There
are neither tricky circuits nor any surface-mount ICs
that are difficult to work with. All parts, with the excep-
fion of seven chip capacitors and one transistor, are
“through-hole” types. Alignment can be done with a
VOM if care is used to duplicate closely the unit o be
described. Three LED indicators have been added to
facilitate setup and provide a visual indication of
proper circuit operation.

General Description. This fransmitter board will gener-
ate a complete NTSC video signal and a 4.5-MHz FM
sound subcarrier, modulated on a UHF carrier. This UHF
signal can be received on any standard TV receiver fit-
ted with a suitable RF downconverter capable of tun-
ing the 420-450-MHz amateur band. If the TV receiver
is “cable-ready,” it should be capable of tuning these
frequencies directly. Channel 60 on many cable-
ready sets is 439.25 MHz, the frequency used com-
monly for simplex ATV work. It is possible to modify non-
cable-ready setfs to tune to 439.25 MHz, but for best
results a dedicated downconverter outputting on an
unused VHF channel (CH3 or CH4) is the way to go.
This allows an opfimized RF front end and the best
reception range. The physical size of this transmitter
(2.5- X 4-inches) is small enough for R/C applications,
in which a video link is required. Operation is possible
from nominal 9- to 14.4-volt power supplies, with minor
adjustments in video drive. Lead acid, NiCd, or alka-
line power packs may be used. Less than 8 or more
than 15 volts is not recommended. Power output will
be typically from 0.5 to 3 wat's over this range. The
tfransmitter requires standard NTSC or PAL video. The

fransmitter audio can also be retuned for a 5.5- or 6.0-
MHz sound subcarrier usad by PAL systems. The video-
input requirement is standard 1-volt (peak to peak) 75-
ohms, negative sync. Audic inputs from 100 mV to 1
volt can be accommodated.

Circuit Operation. In this discussion, the transmitter
schematic (Fig. 1) will be repeatedly referred to.
Therefore, you should familiarize yourself with the
schematic before reading further. Some Ham radio
experience and some familiarity with RF circuits and
transmitters is assumed. If you are somewhat unfamiliar
with these areas, a little study of the appropriate
material in a reference such as the ARRL Handbook for
Radio Amateurs or the RSGB Handbook is highly rec-
ommended. This will also help ensure success with this
project.

Referring to the schematic, you will see that Q1 is a
crystal-controlled oscillator that could use either one
or two third-overtone crystals (62-62 MHz). An on-
board jumper is used 1o select the desired crystal,
which allows easy frequency change. For single-chan-
nel use, only one crystal is needed. If desired, a switch
can be wired in place of the jumper to allow switch
selection. Resistors R1 and R2 feed bias to the base of
oscillator stage, Q1. The selected crystal effectively
appears in series with the base of Q1 and ground. In
this application (RF), Q1 is a common-base oscillator
circuit. At the series-resonant frequency of the crystal,
the base of Q1 is nearly grounded. Both L1 and C2 are
tuned somewhat above resonance, causing oscilla-
tion at the crystal frequency. The signal generated
contains harmonics. The filter formed from L2, C3, C5,
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Fig. 3. Here is the solder-side foil pattern. An etched and screened PC
board is available as part of a kit from North Country Radio.

L3, C6. and C7 couples the second harmonic (105-125
MHz) to the doubler stage, Q2. This stage further dou-
bles the signal frequency to 210-250 MHz. The filter
formed from C9, L4, C10, L5, C11, and C12 eliminates
all other frequencies and matches the input of the
next stage, Q7. another doubler. Transistor Q7 doubles
this signal to the final output frequency in the 420-500-
MHz range.

At the output of Q7 about 20 milliwatts of RF energy
are present. A matching network (C14, L6, C15, C16,
and L7) couples the RF energy to Q8 in the power
amplifier (PA) and the same network also filters out
spurious, unwanted signais. Transistor Q8 amplifies this
signal to around 0.2 to 0.4 watts. Another matching
network (C19, L9, C20, and C21) matches the imped-
ance of the collector of Q8 to the base of final ampli-
fier, Q9. Inductor L11 is an RF choke and R12 provides
bias for Q9. Transistor Q9 can deliver 2 watts or more of
RF power to its load via a matching network.
Components L10, C24, and C25, dlong with C26, L12,
and C27 form a tuning and matching network, as well
as a low-pass filter to ensure a spectrally clean RF out-
put to the antenna. Capacitors C29 and C28 form a
capacitive voltage divider that couples a sample of
the RF output voltage to a detector diode, D4.

The negative voltage is fed through R14 to LED3, a
red LED that serves as an RF-output indicator.
Changing C28 varies the sensitivity of this indicator.
Transistor Q9 handies considerable power, and its case
is soldered directly to the copper-foil ground plane of
the PC board to help dissipate heat and to assure a
low inductance-emitter return. Note that the case of
Q9 is connected to the emitter, instead of the collec-

tor, as is more common practice for TO39 transistors.
Therefore, the fransistor appears to be pinned in a
reverse-lead configuration.

Video-modulated DC is supplied to Q9 via RF choke,
L11. The combination of R13 and LED2, a yellow LED,
serves as a voltage indicator and is used both to set up
the ftfransmitter and as a modulation indicator.
Capacitor C23 is a bypass capacitor. Components
R11 and C22 are also connected to the same point
and serve as bypass and decoupling resistor. In order
to apply video modulation to this RF carrier, the supply
voltage for Q8 and Q9 is taken from the emitter of
modulator Q12. Transistors Q10, Q11, and Q12 are con-
nected as a feedback amplifier with a nominal volt-
age gain of about 4. Video-signal input to the trans-
mitter is fed to video-gain control R24 and a termina-
fion resistor, R28. Resistor R26 provides a “stop” far gain
control R24 and sets minimum gain. Video is fed from
R24 to R25 and the base of video amplifier Q4. This
feedback-amplifier stage has a gain of around 4.5.
The video signal is also inverted in polarity, so that sync
and black levels are positive going. The video signal
from Q6 is coupled to the base of Q10 via C42.

Components D3 and R19 form a clamp circuit,
which is biased from a DC voltage of 0 to 6 volts from
the wiper of clamp-level control R27. A large capaci-
tor (C43) acts as a bias battery for the clamp circuitry.
Variable resistor R27 is adjusted so that the peak sync
fips will just about cause the voltage at the emitter of
Q12 to saturate (about 1 to 2 volts less than the supply
voltage). This allows a sync tip RF level that tends to
stay constant with video level and scene changes,
maintaining peak power and preserving proper DC




Fig. 4. This is the parts-placement diagram for the component side. When con-
structing the transmitter, be sure to follow aleng carefully with this figure.

levels in the transmitted video signal. The emitter of
Q10 is used as an inverting input for feedback divider,
R15 and R18, and normally will be sitting about 1.51t0 2
volts above ground. This providss a high input imped-
ance at the base of Q10 and allows the clamp circuit
to function better. Resistor R16 oiases the collector of
Q10; and this point is fed to video amplifier Q11, which
drives the modulator transistor, Q12.

The video present at the emitter of Q12 is superim-
posed on the supply voltage to Q8 and Q9, causing
amplitude modulation of the RF output of Q9. Resistor
R27 sets the level of the RF cutput for symmetrical
modulation, and R24 is set for maximum modulation
level without distortion or clipping. Diode D1 protects
the circuitry against accidental reverse polarity. Diode
D1 is placed in series with the supply lead normally,
but, for low supply voltages, it can be placed across
the supply so as not to intfroduce any voltage drop.
However, protection is not as effective in this way as
the series connection. Capacitor C30 provides supply-
line bypassing. For lowest impedance, C30 is a tanta-
lum chip capacitor. Note that Q12 is effectively in
series with the power supply to the RF power amplifier
and, therefore, dissipates considerable power.
Therefore, Q12 is heatsinked.

Note that the video amplifier is AC coupled.
Aftention should be paid to video-input signal levels
and interfacing to assure proper modulation of the
transmitter. Input impedance is 70 to 75 ohms. Drive is
a nominal 1-volt peak-to-peak negative sync, which is
pretty standard for most video devices. If a higher
input impedance is desired, R28 can be omitted.

Frequency response is about 10 Hz to 4.5 MHz. The pic-
ture guality is excellent if the transmitter is properly set
up and video-drive levels are correct.

Now, a sound subcarrier must be generated to carry
audio. Incoming audio is fed to gain control R32.
Audio from R32 is then fed through C31 and R33 to Q4.
A gain of about 28 is obtained. However, preemphasis
is necessary; and it requires increasing the gain by 6
dB/octave above 2100 Hz. This increase is accom-
plished by splitting the feedback-resistor network into
two resistors, R35 and R36. Capacitor C33, along with
the values of R35 and R36, act as an RC filter network.

Above approximately 2100 Hz, C32 bypasses part of
the feedback signal—causing a rise in the gain of the
Q4 stage. This provides the necessary high frequency
boost. Audio from Q4 is fed to varactor diode D2 via
C34 and R38. Diode D2 is part of the frequency-deter-
mining network of the 4.5-Mhz subcarrier oscillator FET
Q5. The 4.5-MHz tuned circuit is made up of D2, C35,
C36, C37, C38. and L13. Field-effect transistor Q5 is
used as a Colpitts oscillator with R40 and the tuned cir-
cuit components; and bias is provided by a 5-volt reg-
ulator, IC1, and associated bypass capacitor C39. This
provides a stable voltage to the audio section to
reduce drift with supply voltage changes. Junction J2
is an onboard jumper that can be removed to disable
the sound section in applications where no audio is
required. This jumper can be replaced with an SPST
switch, if desired.

Audio voltage on D2 changes its capacitance,
resulting in frequency modulation of the subcarrier.
Capacitor C36 sets the 4.5-MHz sound subcarrier fre-
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Fig. 5. This is the pari-placement diagram for the solder side. Seven
chip capacitors are soldered on this side, while the leads of two transis-
tors and one capacitor are poked through from the component side and
anchored on the solder side.

quency. The subcarrier from QS5 is fed into the video
modulator via the wiper on potentiometer R40, which
serves as a subcarrier-level adjustment. Components
R41 and C41 couple this subcarrier to the video ampli-
fier, Q6. where it is mixed with the input video. The set-
ting of R40 sets the subcarrier level. Capacitor C39 is a
decoupling capacitor. Resistors R34, R35, R36, and R37
bias audio amplifier @5. Chip capacitor C32 prevents
RF from the fransmitter from getting into the audio signal.

Transistor Q3 and associated components R29, R30,
and R31 and green indicator LED1 form a keying cir-
cuit for the transmitter and any connected video
camera. When the key line connected to R30 is
grounded. Q3 conducts and supplies DC to R4 and
the crystal oscillator stage, as well as the camera
power lead. Under these conditions, LED1 shows
green, indicating an ON condition. When the key line
is disconnected from ground, Q3 is cut off, This cut-off
removes DC from the oscillator, cutting off the trans-
mitter, camera, and the indicator LED1.

This feature is handy in remote-control applications.
Up to 200 mA of DC is available for the camera. The
keying line, camera power, and video and audio
inputs are all brought to an on-board., 8-pin header for
use with a molex or other similar connector with 0.1-
inch pin spacing. This layout allows for easy connec-
fions. The header can be omitted if plain wirng is preferred.

The entire transmitter will draw around 6 to 8 watts
DC at 13.8 volts and will output typically 2- to 3-watts
peak power on sync tips (around 5 watts of heat).

Since this transmitter is physicailly small, some attention
should be given to thermal considerations. The includ-
ed heatsink is adequate for intermittent (3 minutes on,
3 minutes off) Ham use and normal tuneup and test-
ing. However, the transmitter will run cooler if addition-
al heatsinking is provided. The G10 shield can be
replaced with a metal (copper or brass) piate, which
can be fastened to a chassis or a radiator fin. The DC
supply should be clean and stable. Any noise or ripple
in the supply voltage can modulate the RF carrier
and/or shift the carrier level, causing sync clipping or
interference in the received video. Less than 50 milli-
volts of ripple and noise is necessary, less being desir-
able. Most decent supplies ecsily meet these specifications.

Construction. The construction and testing of this tfrans-
mitter requires working in the UHF part of the frequen-
cy spectrum. Use only the exact parts specified—no
substitutions. A kit of parts, together with a drilled and
etched PC board, is available from the source speci-
fied in the Parts List and is highly recommended, as
some of these parts may be difficult to obtain at rea-
sonable cost in small quantities. Again, make no sub-
stitutions and avoid using “generic” service-grade
transistors sold for replacement use (ECG, SK, NTE, etc),
as these may not work properly in RF-circuits. If you
desire to make your own PC board, you could use Fig.
2 (component-side foil pattern) and Fig. 3 (solder-side
foil pattern) for reference. Before beginning construc-
tion, familiarize yourself with the PC board and the lay-



out, Figures 4 and 5 show the layout
for the component side and solder
side, respectively. Note that some
holes are larger than others. Use
these as landmarks. Read and
understand the circuit description.
Carefully identify all parts against
the Parts List. Use good lighting. A
magnifier is really necessary tc see
color codes with any certainty.
Check any dubious items with a
VOM to be sure. If not sure about a
part, use the process of elimination
to help narrow it down. It is helpful
to first insert larger parts, such as
trimmer capacitors and poten-
tiometers, to serve as landmarks.
The larger holes on the board are
for the frimmers and pofs.

There are two large holes near
the left side for Q8 and Q9. A shield
and heatsink partition runs parallel
to and 1.1 inches (2.8 mm) from the
left side of the board. Note that all
trimmer capacitors and grounded
leads of resistors are to be soldered
on both sides of board. This is essen-
tial for good RF grounding. Also
note that Q9 must have its case sol-
dered to the top of the board.
Certain parts such as chip capaci-
tors and Q8 are mounted under
the board. See the appropriate fig-
ures. Except where access may be
difficult later, DO NOT solder any
connections until as many compo-
nents as possible are inserted. All
coils are installed after compo-
nents are inserted; this is the only
exception. The parts are mounted
tight and close to the board. no
exceptions. Zero lead length is a
must in the RF circuits. Remember
that you are working at UHF fre-
quencies and lead lengths are crit-
ical. They should ideally be zero.

Only use rosin-core solder, low
residue preferred. DO NOT use acid
core or any paste fluxes. A hot,
small pencil iron is best. See the
Parts List for details on mounting
chip capacitors.

Begin construction by inserting all
trimmer capacitors in the PC board.
Make sure that the correct values
are inserted. Note the large holes for
Q8 and Q9. Orient the board so
these holes are near the left side.
After making sure the correct parts
are installed, solder side terminais of
trimmers to the top side of the PC
board. Be careful not to melt the

ATV12 MK2 COIL WINDING INFORMATION

L1,L2,&L3

Wind colls using #22 enamalied wire. Use 8-32 machine screw as a mandrel,

winding wire in screw threads to form coil.

Form laads,as shown, remove snamai and tin before installation
Install In PC board using screw as holding t00l. Remove screw and Insert sikigs

:
-

L1=7.5 Tums
L2=3.5 Turns
L3I =4.5Turns

Remove screw

Install slug

¢ “Appmx 1" 1

ApProx 18 472 Enamelied wire

/

Tin feads with solder

~a

!

8/32 screw 34 or longer

I

T

L4,L5L6,L7,L8,L9,L11,&L12

Wind colls using #22 bare. Use 8-32
machine scraw as a mandrel, winding wira
in screw threads.

Form leads,as shown, install in PC board
using screw as holding tool. Remove

v
R

L4, LS

L8, L11

EndView  Side View (4 Tums)

screw. No slugs are used
Install in PC board as shown
L4,L5, L8 = 4.0 Tums
L11= 3.0 Turns
L§,L7,L9,L12= 1.5 Turns

(’D mﬂwmy
sopon 5 | ]

Le, L12
Side M (1.6 Tuns)

L10 L10 = 0.5 Turn

Semicircle

Usae #22 Bare wire
Form inductor as shown

L13 Toroid

L13 = 14 Turns #22 enamelied
on toroidal core

14 turns #22 gauge enamelied wire on 0.375" dia. Ferroxcube toroid
3E2A material, Strip insulation, tin, and mount in PC board

A) Each pass through hole counts as 1 tumn
B} Remove enamel and tin leads as shown
C) Install in PC board tight to surface, per layout

Fig. 6. Using the diagram above as a guide, you can wind your own coils. As the authors explain,
this is a dying art and a must-learn for RF enthusiasts. Coils are either wound on screw mandrels

or directly on to a toroid.

plastic. Install potentiometers R24,
R27, R32, and R40. Do not solder the
boftom at this time. After carefully
identifying them, mount all resistors.
Only solder the top of board where
resistor leads pass through ground
foil. Solder as many as you can. Do
not solder the bottom yet. Make sure
to solder the top trace with R20 and
R21 passing through it, as this trace is
used to supply DC voltage to the
video amplifier and audio subcarrier
generator.

Next, install the capacitors. Any
that have preformed leads should
have their leads straightened with
pliers so as to fit as close to the
board as possible. Watch the polar-
ity of all electrolytic capacitors. Do
not install chip capacitors until a
later step. Identify and install all
transistors, except the MRF559 (Q8).
MRF630 (Q9). and the MJE180
(Q12). These transistors will be

installed iater. WATCH FOR CORRECT
ORIENTATION.

All other transistors should be %-
inch from the surface of the board.
Solder the emitter leads of Q2 and
Q7 to the top of the PC board
where they pass through the
ground-plane foil. Install the 5-volt
regulator, IC1 and install diodes D1,
D2. D3, and D4. The ground lead of
D4 is soldered directly to the top
ground foil. When placing LEDs,
make sure to observe the correct
polarity (the flat side is negative).
Note that LEDs 1 and 2 (green and
yellow) have the flat side ground-
ed, while LED3 (red) has its flat side
connected to R14. WATCH POLARI-
TY ON ALL DIODES AND LEDs. Using
scissors. trim crystal leads to %e-inch
and install. DO NOT use diagonal
cufters as the shock wave can
damage the crystal. Solder a short
wire to the top of the crystal and
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TIN WITH SOLDER

TIN PC BOARD
STEP 1 (I AGES) TRACES
‘\ USE FINE
TIPPED 25 TO
i 40 WATT IRON
PC BOARD
STEP 2
PLACE COMPONENT
CHIP ——> HOLD WITH TWEEZERS OR
COMPONENT TOOTHPICK IF NECESSARY

: . -

SOLDER ONE SIDE OF
CHIP COMPONENT

TEP 4

SOLDER REMAINING

STEP S ‘

GOOD
CONNECTION

SIDE
SOLDER
FILLET

COMPLETED
INSTALLATION

POOR

CONNECTION FAULTY

INSTALLATION

®:

CHIP COMPONENT INSTALLATION

Fig. 7. This guide shows the five steps to successfully mount chips using a solder-fillet method. This
technique may take a little practice, but it is a good skill to have.

run this lead to ground. Use resistor
lead clippings or other wire scrap.
Carefully check all your work so far
for accuracy and crientation. Now
trim all of the component leads
and solder ali bottom connections
made so far. Do not plug up any
unused holes yet. Mount Q12,
metallic side down, to the heatsink.
Do not forget to install a mica insu-
lator between them. Mount it with
a 4-40 X %-inch screw, iockwasher,
and nut. The screw head faces the
left side of board. The correct ori-
entation is such that the transistor is
closer to the right side of the
heatsink when facing you and the
manufacturer’s ID is visible. It may
be necessary to tim excess mica
insulator. Do not overtighten, and
make sure no leads of Q12 show
any electrical continuity to the
heatsink.

install the heatsink and Q12 verti-
cally on the PC board. The leads of

Q12 should fit into the holes in the
PC board, and the heatsink should
have its edge about %s«-inch from
the edge of the PC board. Make
sure that the heatsink is vertical and
is positioned properly. Transistor Q12
should be on the side of the
heatsink facing the right side of PC
board. Solder as much of the seam
on both sides of the heatsink as
possible. Use a hot, fine-tipped iron.
Finally, do not forget to solder the
leads of Q12 under the board.
Carefully fabricate all coils (refer
to Fig. 6) and install them in the PC
board. Be sure that no turns short
together on L4 through L12. Coil L1
has its bottom turn connected to
the junction formed by C2 and the
collector of Q1. Coil L2's bottom
turn is connected to the junction of
C2/C3, and L3’s bottom turn is
connected to the junction of C5/Cb.
Use the 8-32 screw to hold the coils L1,
12, and L3 during installation. After

PARTS LIST FOR
THE ATV12 MKII

SEMICONDUCTORS
IC1—LM78L0OS »
Ql, Q2, Q7—2N3563

Q3, Q11— 2N4355
Q4—2N3565

Q5—MPF102

Q6, Q10—2N3904
Q8-—MRF559

Q9-—MRF630 or SD1444
Q12—MIJE180
LEDI—Light-emitting diode, green
LED2— Light-emitting diode, yellow
LED3— Light-emitting diode, red
D1-—1N4007

D2—MV2i12

D3, D4—5082-2800 or 5082-2835

RESISTORS

(Al resistors are %-watt, 5% units unless
otherwise noted.) =

R1, R15, R16, R17, R20, R23, R25,
R31—1000-ohm

R2—3300-ohm

R3, R18, R26—330-ohm 5

R4, R7,R9, R10—100-ohm

RS, R8, R13, R29, R30——2200—9hm

R6, R11—10-ohm

R12-22-0ohm

R14, R21—470-ohm

R19—22,000-ohm

R22, R33, R37— 4700-ohm 3

R24, R27, R40—PT10 pot, IOOO—ohm

R28—82-ohm

R32—PT10 pot, 100,000-ohm

R34--33,000-ohm A N

R35, R36, R39—100, OOO—ohm

R38, R41—10,000-ohm

§ o

3]

CAPACITORS

C1, C7—56-pF, NPO, ceramic d.lSC

C2—39-pF, NPO, ceramic disc

C3—22-pF, NPO, ceramic dis¢

C4, C17, C41—.01 disc 50-volt GMV

C5, C18—3.3-pF, NPO, ceramic disc

C6, C12—27-pF, NPO, ceramic disc

C8—470-pF, ceramic disc

(9, Ci1, Cl4, C16, C19, C24—2-10-pF,
7.5 mm trimmer

C10—2.2-pF, NPO, ceramic disc

C13—470-pF chip, 60X120

C15, C29—1.0-pF, NPO, ceramic disc

C20, C21—22-pF chip, 60X120

C22, C23, C32—100-pF chip, 60X120

C25—6.8-pF, NPO, ceramic disc

C26, C27—4.7-pF, NPO, ceramic disc

C28—Not used

C30—10-pF, 16-volt tantalum chip

C31, C34—0.47- or 1.0-pF, 35-volt
tantalum »




C33—.0022-pF, mylar

C35—.001-pF, mylar

{36---2-20-pF, 7.5-mm trimmer
C37-68-pF. N0, ceramic disc
C38—120-pF, NP, ceramic disc
349, C42—10-pF, 16-volt, electrolytic
CA—AT0-pF, 16-voll, electrolytic
C43-- 100-pyF, 16-volt, electrolvtic

MATERIAL NEEDED FOR COILS

AND CHOKES

| each—Core, toroidal, 266T125-404

24 inches—# 22 enamelled wire

24 inches—t 22 tinned wing

3 each—Cambion blue slug

1 each—-8-32 » l-inch screw for coil
winding form

ADDITONAL PARTS
AND MATERIALS
Crystal, 439.25 MHz (54.90625 3rd OT),
_PC board, heatsink and shield (G-10
matl.), 4-40 X % BHMS, #4 lock-
~washer, #4 nut, TO-220 Mica insula-
tor, 8-pin header with 0.1-inch spac-
 ing, 3-pin header with 0.1-inch spac-
ing, 2-pin header with 0.1-inch spac-
ing, (3) shunts for header

NOTE: The following parts are available
- from: North Country Radio, PO
Box 53, Wykagyl Station, New -

. Rochelle, NY 10804-0053: Complete
kit consisting of a drilled, screened,
and etched circuit board, all parts that
mount on it, and complete documen-
tation—3$122 plus $5 postage and
handling (USA). Case and power
supply are not included as applica-
tions vary. A suitable undrilled two-
tone painted aluminum case is avail-
able from the same source—$13.50.
A hardware kit consisting of jacks,
“$witches, cable, RF connector,
mounting hardware, etc.—$10.50.
Regulated 12-Vpc power supply—
$18.75. Call 914-235-6611 or check
Web site www.northcountryradio.com
for latest prices, an orderr form, and

p additional information.
installing the coils, remove the screw
and insert slugs fully in the coils. It nay
be wise to add an extra turn to toroid
L13 to dllow for final “tweaking” if
needed. Toroid L13 wil then have an
extra turn, which may need to be
removed if the subcarrier frequency is
too low and 4.5 MHz cannot be
reached. However, it is easier to
remove a turn later than to add one.
The exact number of turns of the coils

L et b1 510 —_— L

CARBON
RESISTORS

1/4 WATT 300 OHMS

COPPER PLATE

BNC
CONNECTOR
O 0
COPPER PLATE
SOLDER l RESISTORS:
IMPORTANT: ¥
KEEP ALL LEADS SIX 300 OHM
AS SHORT AS CARBON 1/4 W
POSSIBLE
1/4 INCH (6MM) CARBON 330 or 210 oHws
MAXIMUM RESISTORS NEEDED
LENGTH 114 WATT
300 OHM

®

Fig. 8. This 50-ohm dummy load can be used in a number of low-power RF applications. In the case
of the ATV MKII transmitter, this load will come in handy for the initial testing procedures.

will be determined during the final
test procedure.

Install C13. Next, install C22, C23,
C32, and C30 on the underside of the
PC board (see Fig. 7). Watch the
polarity of C30. The band is the posi-
tive side of the capacitor. Chip
capacitors C20 and C21 will be
installed in a later step. When instaling
Q8. keep in mind that the long lead is
the collector. Trim leads to length and
install such that @8 has its manufactur-
er's ID in the hole, visible from the bot-
tom side of the board. The plane of
Q8's leads should be flush with the
bottom of the PC board. Install 9.
Pass the three leads through the -
inch hole and orient Q9 as shown in
the parts-placement diagram (Fig. 4).
The case of Q9 should be tight against
the ground-plane foil. Bend the three
leads of Q9 on the bottom so they are
against the comect PC board pads
and solder. ignore the two holes near
the inch hole for Q9; all three leads
pass through the Y%-inch hole. Note
that the board is not wrong. Transistor
Q9 has areversed pin layout. Next, sol-
der the case of &9 to the ground
plane to assure good grounding and
heatsinking. Install C20 and C21

between the base of Q9 and ground.

Carefully inspect all the work so far.
Look for solder shorts, poor joints, miss-
ing parts, incormrect parts placement,
etfc. You are ready to check out the
board once everything is satisfactory.

Tune-Up Procedure. These proce-
dures should be followed carefully, in
order to correctly fune the fransmitter
for safe and effective operation.

Equipment Required:

 VOM, analog preferred, 20K/volt
(DVM usable)

e Power supply. 13.2-volt regulat-
ed, 1.0 amp or better

e Ammeter, 0 to 1 amp (not
required if power supply has
metering)

o Test leads, RF cables and fittings
as needed

s Video and audio source (VCR,
camera, camcorder, etc.)

e 50-ohm dummy load

Optional Equipment:

* See Fig. 8 for a suitable RF load
you can make. This load is quite

soluondod ‘ooz Areniqa4
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CHECKLIST

After following the initial setup instructions, continue the dummy load (if used) should indicate RF power.
on with this ten-step checkilist.
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e Connect the DC supply, 13.2-volts, to the transmit-

ter. Make sure the keying line from R30 is ground-
ed. Place a jumper on the two keying pins (closest
to Q4) of the 8-lead header to do this. Observe
that LED1, the green LED, lights. Remove this
jumper or momentarily disconnect the keying line
from ground and confirm that LED1 goes out.
Make sure jumper J2 is installed so as to activate
the audio section. Note that the current con-
sumption should be 30-70 mA. Connect the posi-
tive lead of the VOM to the emitter of Q12 (TP4),
and the negative lead to ground. Verify that R27
can vary this voltage from < 2 to > 11 V. Observe
that the yellow LED, LED2, lights and varies in
brightness with the setting of R27. Adjust R27 for
maximum voltage at the emitter of Q12, which is
also the maximum brightness for LED2. Verify that
the full supply voltage (13.2V) is present on the
collectors of Q1, Q2, and Q7. If not, locate and
correct the problem before proceeding.

Connect the VOM across R7 (TP1) and the positive
supply, TP5. Remember, it is much easier to see small
changes on an analog meter than it is to see changes
on a digital meter. Place jumper J3 on the 3-pin head-
er, selecting the 439.25 crystal. Peak L1, L2, and L3 for
maximum DC voltage reading. about 2 volts typically.
If you do not see anything happen., try connecting the
meter between the junction of R4, C4, and |2 and
ground. Back the slug out of L1 and then slowly screw
it in while watching the meter for a drop in the voltage
at this point. When the voltage drops by a few tenths
of a volt, go back to TP1 as before and try again,
adjusting L2 and L3 at first, and then L1. Use an analog
VOM here. A DVM may miss this quick but small
change in voltage.

Connect the VOM across R9 (TP2) and the positive
supply, TP5. Peak C9 and CI11 for maximum DC
volts. A voltage of 1.5 to 2.2 is typical. If low, leave
the VOM connected as is and try re-peaking L1, L2,
and L3. If still below 1.5V, go back and check for
proper component placement.

Connect the VOM across R11 (TP3) and modulator
output TP4. Peak C14 and C16 for maximum DC
volts. A voltage of 1.0 to 2.0 is typical. If <1.0V.
check the dimensions of L6 and L7. If still low, leave
the VOM connected as is and repeak all the previ-
ous adjustments to maximize meter reading. If still
low after re-peaking all the adjustments, go back
and check for proper component placement.
LED3 may start to glow red during this step. which is
a good sign as this shows the presence of signifi-
cant RF energy at the output.

Watch the red LED (LED3) and slowly adjust C19 for
any detectable glow or any increase in power-sup-
ply current. When a glow is noticed, peak C19 and
C29 for maximum glow, and then readjust C14 and
C16 as needed. Watch the ammeter in the supply
lead. As LED3 brightens. the power-supply current
will increase to around 400-600 mA. The meter on

If the 100-ohm resistors are used instead, they will
get rather warm, indicating the presence of normal
RF output.

Next, adjust C19 and C29 again for maximum RF
output. At least 1.8-, and typically 2.5-watts should
be obtained at a supply voltage of 13.2 volts.
Repeat the tune-up steps as required for maximum
RF power output. Transistors Q9 and Q12 will nor-
mally run quite warm after a few minutes.

Reduce the power-supply voltage and note the
voltage where RF output drops out—typically less
than 10 volts. If not, retune C9, C11, C14, C16, C19,
and C29 as needed. Restore 13.2 volts of power
and see if at least a 1.8-watt output is obtained.
Retune as required. Expect to experiment a little as
adjustments may interact somewhat; this is normal.
Your final trimmer settings should not be radically
different from the presets if you have made the
inductors correctly and the chip capacitors are
properly installed.

When you are done with the RF alignment, adjust
the clamp level control, R27, for about 75% of full RF
output. The yellow and red LEDS will dim slightly: this
is OK. If you have one, connect the frequency
counter to the emitter of Q12 (TP4). You should see
a reading of around 4.5 MHz. Adjust C36 for a read-
ing of 4.495 to 4.505 MHz. Ifit's too high or low at the
limits of adjustment of C36. add or subtract a tumn
from L13 as required. If there is no counter, adjust
C36 for the best audio while monitoring the trans-
mitted signal on a receiver.

Place a drop of lacquer-base household cement
or clear lacquer on L1, L2, L3, and toroid L13 after
the tune-up is complete. This cement provides
mechanical stability and anchors the slugs of L1, L2
and L3. You can also use the hot-melt glue used in
hobby and craft work, as it is low in RF loss.

Apply video and audio to the transmitter and adjust
R24 and R27 for the best picture. Adjusting R24 will
affect contrast, while adjusting C27 will affect bright-
ness and stability. The correct adjustment will give a
good. stable picture with no blocked-up highlights
or lowlights, and freedom from rolling. tearing. or
other instabilities. Make sure the receiver is not over-
loaded and at least ten feet from the transmitter.
Audio gain is set with R32. If there are sound bars in
the picture, then adjust R40 to eliminate them. Audio
buzz may be pronounced if video gain R24 or clamp
R27 are set too high. It may be noted that the aver-
age RF output power will drop when video modula-
ftion is applied. LED2 may dim slightly under these
conditions. This is normal as the video produces
mainly downward modulation, since black corre-
sponds to maximum RF output and white to mini-
mum RF output in the NTSC system. Scenes with a lot
of white or light-colored areas will show more of a
power drop than scenes with a lot of black or dark-
colored areas. The power output is to be measured
at sync-tip level, since the sync is the only constant
level portion of the signal.



good at 440 MHz if constructed as shown. Use only
carbon film resistors.

¢ Frequency counter, good to at least 500 MHz, with
RF inductive pickup loop.

* Variable power supply, 13.2-volt regulated, 0-15V @
1.0 amp.

¢ Receiver that is set up for A"V reception, such as a
cable-ready TV.

The reason for preferring an analog VOM to a DVM
is simple. An analog meter has no sampling intervals
and reads what is happening af the moment, A digital
instrument uses sampling and tells what just happened
a moment ago. Therefore, a sought-after ‘o or
change in meter reading may not be caught. 11 is also
easier for the eye to interprel a moving needie as
compared to wildly changing digits. You can use a
DVM. but be aware of these facts. If you use a DVM,
make adjustments very slowly and watch carefuily.

Refer to the schematic (Fig. 1) and PC layout (Figs. 4
and 5) as required. Perform the following steps in order
and do not proceed to next step unless you get spec-
ified results. Preset all trimmer capacitors and poten-
tiometers as follows:

Co—40%
Cl11—70%
C14—10%
C16—25%
C19—20%
C20—25%
C36—50%
RA0—25%
R27—50%
R32—25%
R24—50%

These percentages are the amounts by which the
plates of the frimmer mechanically overlaps with
respect to full sefting or the percent rotation in the
case of potentiometers.

Connect the 0-1-amp ammeter in series with the
positive supply-lead if your DC supply has no built-in
ammeter that can read currents between 0.1 and 1
ampere. Connect the transmitter ouftput to the
dummy load and RF-indicator. DO NOT USE AN ANTEN-
NA. As a minimum, if you do not have a suitable
dummy load, connect two 100-ohm. %-watt carbon
resistors in parallel (tfo make up a 50-ohm, 1-watt load)
across the RF-output pad on the circuit board and
ground. Lead lengths should be %inch (6mm) maxi-
mum. Even better, make the dummy load shown in the
figures and use it for testing. LED3 will give a good indi-
cation of RF output. At the preper output, it will glow
brightly. Again, keep the 100-ohm resistor leads less
than “%-inch long to minimize stray inductance and cir-
cuit detuning.

Performance Notes. If continuous operation is contem-
plated. keep the supply voltage between 12,0 and
13.2 volts unless additional heat sinking is provided for
Q9 and Q12. For normal on-off operation for periods of

several minutes, this will not be necessary. Do not
exceed 15 volts, or you may damage the RF and mod-
ulator circuitry. For low voltage applications (9.6-volt
battery supply). it would be best to re-peak all adjust-
ments at this voltage after initial tune-up has been
done. Battery voltage falioff is less well tolerated at this
low supply voltage, as the design has been optimized
for 11- to 15-volt supply voltages. A properly tuned
fransmitter might function typically down to about 7.2
volts, but there is no guarantee of this. At best, RF
power output will be around 0.5 watts at 7.2 volts.
(Would you expect 120 Vac equipment to work prop-
erly with a 72 Vac supply?) The transmitter will be quite
safe from any damage aft this supply voltage. We can-
not guarantee optimum operation at this low voltage.,
but operation still is possible. The following information
is presented for those who wish to experiment.

One approach to increasing the effective power of
the transmitter is the use of a simple scrambling tech-
nigue. It is common practice to suppress or eliminate
sync pulses in the transmitted signal in the cable and
satellite TV broadcast industry. Doing so enables
encryption of the signal to prevent viewers from
watching the program material unless they have a
suitable decoder and a paid subscription. Since the
sync pulses take up “headroom.” their elimination can
mean that the full peak power capability of the trans-
mitter can be used for the darkest portions (black)
video, rather than reserving this for the “blacker-than-
black” blanking sync pulse components. The elimina-
tion of sync pulses theoreticaily produces a better sig-
nal-to-noise ratio at the receiver, which can measure
several dB (3 to 6). As long as this method is not used
as a form of encryption, it should be legal in the ama-
teur service—just as in the case of SSB being a form of
AM, where the carrier is suppressed. The authors have
checked with the FCC and have an FCC lefter stating
that this technigue should not vioclate any rules. as long
as the scrambling algorithm is known. More work will
be done on this in the future, as it allows doubling or
fripling the effective tfransmitter power with very little
extra power consumption. This will be the subject of a

future article. 3
o . (g
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One tree can make
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One match can burn
30000 trees.
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LETTERS
(continued from page 3)

NASA around to beam pictures from
orbit—but that did not stop Galileo.
The “Science: Fact or Fiction” column
in the same issue is even better. Mr. Tesla
was a real genius, and a lot of people don’t
realize that. We owe the rapid advance of

our modern society to him. Maybe the
Philadelphia Experiment really did hap-
pen. Since our government does hide
things, who can say? Remember Area 51?
It does not exist. Just ask the govern-
ment—only the NO TRESPASSING
signs and “Use of Deadly Force” signs
that litter the area do exist. I have been
there and have seen them.

Keep up the good work! New and/or
unfamiliar ideas should always be
explored and published. Maybe another
genius like Mr. Tesla will come along
and make them work! First, the seed
must be sown and the idea exposed to
the light of day.

R. HEPPERLE
Yerington, NV P

PEAK COMPUTING
(continued from page 20)

experimenters are turning up the clock
speed to gain more performance. The

same is true of video cards. The clock
speeds on many of these can be altered
as well to give amazing frame rates.

If you take your time, use the right
benchmark for the type of performance

that you are interested in testing, and are
careful in analyzing the results, bench-
marking your current video subsystem
can be a productive way of determining
whether it's time for an upgrade. P

TECHNOSCOPE
(continued from page 22)

your children that they will hurt their
eyes if they sit too close to the televi-
sion. With the clear picture offered by
the HDTV system, you can sit as close
to the screen and see a perfect, realis-
tic image—without straining your eyes.

Created in the 1980s, HDTV
requires a bandwidth of about 18 MHz
for 1050 lines/600 pixels and runs on
digital technology. (it doesn’t have to
transmit over a digital signal, however;
the Japanese have been using analog
HDTV for almost a decade.) Each line
contains considerably more information
than normal formats, giving the viewer

an infinite amount of options, channels,
and customization. The picture is dis-
played in panoramic view, with a 16:9
horizontal-to-vertical aspect ratio (the
difference in the length-to-width dimen-
sions). With these ratios, the viewer will
get the feeling of sitting in a movie the-
atre, with surround sound and a much
greater sense of realism than with regu-
lar television. With HDTVs expected to
soon become the standard, virtually
everyone in the country will have no
choice but to go to the nearest electron-
ics store and replace their outdated tele-
visions with the latest and greatest.

So how do we feel about being lit-
erally forced to make such an expen-
sive change? Certainly, our viewing

pleasure will be enhanced, and we'll
be able to make our TVs a personal
reflection of our likes and dislikes, hob-
bies, and interests. However, just like
the audio tape took out the record, the
compact disc surpassed the audio
tape, and video killed the radio star, so
too will HDTV render our expensive
32-inch television sets obsolete. | just
purchased mine in 1999, and | don’t
know that I'm ready to spend $8000 on
anew TV that | don't need. Nevertheless,
in the spirit of competition, I'd like to at
least attempt to keep up with our
Japanese counterparts who have
been using HDTV nationwide for
almost a decade.

| may not have a choice. P

Plant Trees for America

Introducing Robotics with
Lego® Mindstormsm™

For Robot Lovers. Shows how to build a
variety of increasingly sophisticated com-
puter-controlled robots using the brilliant
Lego mindstorms Robotic Invention System
(RIS). Covers the fundamental building tech-
niques needed to construct strong and effi-
cient robots. Explains to the reader how robot
controf programs may be simply constructed
on their PC screens.
Detailed building in-
structions are provided
for all the robots fea-
tured. 270 pages,
712 x 10 5/7 in. $19.99.
Plus $2.45 shipping
in U.S. Order from
CLAGGK Inc., PO. g
Box 12162, Hauppauge,
NY 11788 cLX1

ELECTRONIC
SECURITY DEVICES

A great book for project
builders. it is quite common to
associate the term “Security
Devices™ with burglar alarms of
various types. However in fact it
can refer 1o any piece of equip-
ment that heips to protect peo-
ple or property. The text is divid-
ed into three basic sections:
Chapter 1 covers switch-activat-
ed burglar alarms and includes
exit anc entry delays. Chapter 2
discusses other types of burglar
alarms and includes Infra-Red. Uitrasonic and Doppler-
Shift Systems. Chapter 3 covers other types of securily
devices such as Smoke and Gas Detectors:. Water,
Temperature and Baby Alarms; Doorphones, etc. Most
circuits are simpie, and stripboard layouts are provided.

Efwotronic
Bocueiny
Dhipy'ic s

. To order Book BP56 and send $5.99 includes shipping

and handling in the US. and Canada oniy to
Electronics Technology Today inc., P.O. Box 240,
Massapequa Park. NY 11762-0240. Payment in U.S.
funds by UL.S. Bank check or International Money Order.
Piease aliow 6-8 weeks for delivery. ET09

Electronic Projects 1.0
By Max Horsey

A series of ten projects to build along with
audiovisual information to support hobbiests
during construction. Each project is complete
with schematic diagrams, circuit and PCB
layout files, component lists and comprehen-
sive text to guide the hobbyist through the
project. A shareware version of CAD-
PACK-—schematic capture and PCB design
software is also provided. Projects include a
reaction timer, logic probe, egg timer and
seven more. Get
your own copy of
this CD-ROM today.
$75 including ship-
ping in the U.S.
Order from CLAGGK
Inc., PO. Box 12162,
Hauppauge, NY
11788. Visa, MC,
Discover, OK.




Transistor Tester

PAUL C. FLORIAN

any times | have
M found it necessary to

test bipolar junction
transistors to determine what
type of transistor | have and its
condition. This is especially
frue with “house-marked” fran-
sistors. Here is a simple circuit
that will allow you to test and
identify your bi-polar transistors.

.
©

Circuit Description. The two
types of bi-polar transistors,
NPN and PNP, can both be
represented by diode circuits,
as shown in Fig. 1. A simple cir-
cuit for testing bi-polar transis-
tors is shown in Fig. 2. This cir-
cuit will determine transistor
type (NPN or PNP) and open
or shorted emitter-to-base (E-
B) or open or shorted collec-
tor-to-base (C-B) junctions. It
will not, however, determine transistor gain.

Component IC2-a oscillates at about 250 Hz with a
duty cycle of approximately 50% when power is
applied by pushing PBI1. This alternately forward- and
reverse-biases the E-B and C-B junctions of the BJT-
under-test. The IC2-b and IC2-c and IC2-d and IC2-e
pairs are paralleled for greater output current.

When the BJT-under-test is NPN, the green LEDs are
iluminated. When the BJT-under-test is PNP, the red
LEDs are on. If one of the junctions is shorted, the green

. TRANSIS
risvee. |

and red LEDs for that junc-
tion alternately flash red and
green at 250 Hz, giving the
LED an orange-yellow color.
If a junction is open, the cor-
responding LED will be off.
Table 1 shows the test results
corresponding to the colors
of LED1 and LED2.

Construction. | built the tran-
sistor tester on a piece of
perf-board using point-to-
point wiring. Be sure to use
an IC socket for IC2. You
may want to make a printed
circuit board. The BJT socket
in Fig. 2 is composed of two
three-pin SIP sockets stacked
one on top of the other. This
gives enough clearance
when mounting the board in
the case. Similarly, the LEDs
must be spaced about “-inch from the board. The bat-
tery is attached to the case with two-sided adhesive
tape. If you want to test tfransistors with a different pin-
out or non-TO-92 case style, simply solder test leads to
the circuit board at the socket (color code each wire
for E, B, and C connections). Then hook up the corre-
sponding wires to the fransistor-under-test and push PB1.

Testing The Circuit. After the circuit is assembled, instali
the 9-volt battery. Measure the voltage at IC2 Pin 14.

PARTS LIST FOR THE TRANSISTOR TESTER

SEMICONDUCTOR

IC1—=78L03, 100 mAY 5-volt regulator

IC2—74HCT14, Hex Schmitt-Trigger

D1—IN914, G.P. DIODE

LEDI, LED2—Light-emit ing diode, bi-color,
RadioShack 276-012

RESISTORS

(All resistors are Y-watt, 5% units unless otherwisc noted.)
R1-330,000-ohms

R2-—1-megohms

R3, R4—100-ohms

CAPACITORS
Cl1—01pF

ADDITIONAL PARTS AND MATERIALS

Transistor socket (tets leads optional), 14-pin IC socket, push-
button (normally open), 9-volt batiery clip. #-voll bailery,
case (Pac-Tec K-LH43-100-034-B). perf-board { RadinShack
276-150), hook-up wire, two-sided adhesive tape, hardware
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NPN PNP BJT TEST

SOCKET
e c e c e b ¢
A3 [f ool me
1000
b b
A B

BICOLOR
LED

Fig. 1. Bi-polur transistors are made of hoth N-tvpe and P-tvpe material,

Just like common diodes. Tiwo simple circuits show the diode equivalent of 10

each tvpe of transistor. 1C2-d X X IC2-e
74HCT14 é é 74HCT14

The voltage should read § volts when PB1 is pressed. - =

Next, insert IC2 into its socket. Short only B and C
together. LED2 should glow yellow-orange when PB1 is CEE
pressed. If LED2 does not shine yellow-orange, there is 74HCT14 X R

most likely a problem with the oscillator IC2-a. LED1 A 74'3(2:';14
should also glow yellow-orange 'when E and B are e g
shorted and PB1 is pressed.
Ic2-¢
2 74HCT14
iC2-a =

74HCT14
N.C.
st
- ! ict |©
o e 78L05 S5V
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BBoLceBd ' 9V
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1 built the Transistor Tester on a piece of perf-hoard using point-to-point  Fig. 2. A Hex Schmit-Trigger (1C2) is at the heart of the transistor-testing
wiring. Be sure to use an 1C sockel for IC2. The BJT socket is composed  circuit. 1C2-a oscillates at abowt 250 Hz with a duty cycle of approxi-

of two three-pin SIP sockets stacked one on top of the other. mately 50% when power is applied by pushing PB1.
TABLE 1

' LEDI | LED2 -; TYPE ~ COMMENTS
[ Green | Green | NPN { ~ Good
H Green _ Yellow-Orange 1 NPN | C-B short i
~ Green | Off : NPN ! C-B open |
1 Yellow-Orange , Green ] NPN | E-B short |
‘ Off ] Green 1 NPN 5 E-B open
| Red 1! Red | PNP | _Good ]
Red | Yellow-Orange | PNP ' C-B short ‘
, Red ’ off | PNP 5 C-B open !
. Yellow-Orange Red | PNP | E-Bshort |
B Off ~ Red f PNP E-Bopen |
_ Off | Off | Unknown | E-B open, C-B open 3
l— M. Yellow-Orange | Yellow-Orange ] Unknown | E-B short, C-B short ]'
| Off Yellow-Orange i Unknown | E-Bopen, C-Bshort |
_ Yellow-Orange [ off N} Unknown E-B short, C-Bopen |

Two LEDs are used to visually indicate the siatus and identity of the tran-
sistor-under-test. The table above is used to decipher the meaning of
LED! and LED?2.



Locate known-good NPN and PNP transistors. Test
the transistors and look up the results in Table 1. If the
test results do not match the table, it is possible that
the polarity of LED1 or LED?2 is installed incorrectly.

Using The Tester. Battery life is close to the shelf-life of
the battery since the power is only applied during the
test. Now it will be easier to determine the type and

condition of unknown bipolar junction transistors.
Three simple steps are all that is needed to test your
unknown transistors. First, insert the three leads of the
transistor into the socket, minding the position of each
lead—emitter, collector, and base. Next, press the
pushbutton down and hold while observing the LEDs.
Finally, compare the colors of LED 1 and LED2 to the
data in Table 1. [P

C&S SALES, INC.
64 pgs., Test
Equipment Catalog,
see pg. 69

ELECTRONIX EXPRESS
FREE 256 Page Catalog
Test Equipment
see pg. 70
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Negative Logic and
DeMorgan

Hey, good reply on negative logic, etc. in

the November “Q & A” column.
However, Fig. 2 should bave been an “OR”
sign with inverting bubbles. The printer
probably got you on that one. I can’t believe
Poptronics won’t use “alternate gate func-
tions.” I found out 15 years ago that it sure
makes deciphering a circuit’s function eusier.
It took me two hours to figure out one of my
boss’ schematics—ins vs. outs, etc. I redrew
the schematic to show the functional actions
of the logic, and anyone could see what level
was needed to activate the output instead of
baving to guess. I am glad you addressed the
issue. I have heard numerous people talk
abour negative logic, when they were actual-
by talking about active low inputs!—M.S.,
Oklaboma City, OK

Of course, the first thing I do with a

newly arrived issue of Poptronics is
open to the “Q & A” column. Without
reading a single thing, my eyes were
instantly drawn to the glaring error of
Fig. 2. Yes, that gate definitely got off its
hinges somewhere between here and the
presses. As you said, it should be an
“OR” gate symbol with inverted inputs
and a non-inverted output in order to be
a DeMorgan NAND gate. By the way,
thank you for the kind words.

It’s interesting that you mentioned a
boss of yours who couldn’t see the logic
of DeMorgan equivalents. My best
friend where I taught had a boss like that
when he worked in the industry. This
guy reminded me of myself when I
worked for Tektronix. At that time, I
hadn’t been fully introduced to Mr.
DeMorgan. I came across a schematic of
the 1502 time-domain reflectometer
that had a couple of NAND gates being
used as an RS flip-flop. One gate was
drawn like the traditional NAND gate,
and the other was the DeMorgan equiv-
alent, as Fig. 2 of the November column
should have been. I looked at the
schematic in the manual in horror as 1
realized that they’d drawn a 74L300
NAND gate that way. I sent in a manual
change form to the factory, and I'll be

darned if they didn’t implement that
change. After I learned about DeMorgan
equivalents, I realized that I had forced
an “error” into the manual and made it
more difficult to understand the opera-
tion of that circuit. I've kicked myself for
that ever since, and every time I teach
students about DeMorgan equivalent
gates, I use myself as an example of what
NOT to do.

Modifying Meters

I bave a VU meter that has a full-scale

deflection with 550 microamps applied.
Do you have a circuit for a current amplifi-
er that you can use with the VU meter in
place of the 100-microamp meter used in the
“In-Circuit Capacitor Tester” in the July
2001 issue of Poptronics?—7.L., via e-mail

Although your VU meter has a full-

scale deflection that requires five
times more current than the specified
meter, the circuit should be able to han-
dle it with no problem. Figure 1 shows
the new component values that I think
will work with the heavier meter move-
ment. Use the author’s adjustment pro-
cedure under the “Testing” section on
page 28 of the July issue. If you can’t get
a full-scale reading when you short the
probes, lower the value of R19 until you
get a full-scale reading with R22 adjust-
ed to the center of its range. If the move-
ment shows an over-range condition and
you can’t back off the adjustment
enough, then increase the value of R19

!

]
R22 R19
1KQ 1.3KQ
CALIBRATION
M1
550pA C5
CONDITION 1uF

H‘:—; A

Fig. 1. A substitution of the meter movement of
the “In-Circuit Capacitor Tester” should only
require a resizing of the multiplier resistors, R19
and R22.

READERS’ QUESTIONS, EDITORS’ ANSWERS

CONDUCTED BY DEAN HUSTER

with R22 centered. Now, adjust R22 as
described in the article.

This is one of those projects that was
designed to be a quick cap tester and not
a laboratory instrument, so we have a lot
of latitude with component substitution.
Hobbyists new to electronics need to
learn that most projects presented in
Poptronics or other electronics hobby-
ist publications can be modified to
incorporate components you already
have, especially if the project wasn't
designed to be some sort of laboratory
standard. After all, that’s the old Ham-
radio philosophy of having a “junk box”
for homebrew projects.

As a lesson on this subject, let’s use
the updated schematic of the cap tester
in the “Letters” column, September
2001 issue, Page 4. Capacitors CI and
C2 are decoupling caps, and their values
are probably the least critical of any
components in the circuit. You could put
anything in there from 10 microfarads
to 470 microfarads, and the circuit
would work just fine.

Capacitor C4 is a coupling cap
between the IC1-c differential amplifier
and the active rectifier of IC1-d. You can
play with its value a bit, especially if you
try to keep the RC time constant of C4
against R17 about the same. In other
words, if you increase the value of C4,
decrease the value of R17 a lictle. This
way when you multiply the two values
together, you’ll stay around 5 ms or so.
If you must vary from this, make the cap
larger rather than smaller.

A difficult-to-find “low-current”
LED is specified in the circuit, but you
could use a more common LED—
expecting a lower light output. Resistor
R21 is going to limit the current to 3.3
mA regardless of the LED, as long as
you select one with the same forward
voltage drop (i.e., no weird new colors
for the LED).

Resistors R1 and R2 are there to pro-
vide a voltage split on the 9-volt supply.
You have a lot of latitude with those two
values as long as they match each other.
A pair of 22K resistors will work just as
well. Just don’t get the values too high or
the input impedance of the op-amp will
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you'll unnecessarily suck too much cur-
rent from the battery.

I used a couple of 1N4002 diodes for
D1 and D2 in my version. Those diodes
are there in case you connect the tester
across a hefty, charged capacitor. I don’t
plan on doing that, so it didn’t concern
me that the maximum current of my
diodes was only a third of those that
were specified. Nevertheless, it still left
me some protection.

You can use nearly any switching
diode for D3, such as a 1N4148. If you
increase the values of C6 and C5 a little,
you’ll just slow down the response time
of the circuit, but not affect its overall
operation. The TLO084 is a quad op-
amp, but there’s no reason why you can’t
modify the circuit to use a pair of dual
op-amps like the TLO82 that’s carried by
RadioShack (the TL084 isn’).

The point is, don’t feel that you're
locked in to a project’s exact component
values in every case. You usually don’t
have to order a lot of new parts.
However, you do have to know what you
can and can’t mess with. Voltage dividers
have to maintain their original ratios.
Try to maintain some input and output
impedances—you can’t substitute just
any op-amp for another. Frequency-
critical circuits such as filters and oscilla-
tors can’t be messed with too much, and
their frequency-setting capacitors must
be stable with a low or zero temperature
coefficient. Also, signal amplitudes have
to be rhaintained at their design values.
Don't let any of this deter you from
experimenting. Build the circuit as
described and then change a component
value to see how it affects the circuit.
After all, it's YOUR project and experi-
menting is a wonderful and fun way to
learn!

ESR: Extra Schematic
Resource

I built the cap tester from the Fuly issue,

but it didn’t work. I was wondering if you
noticed that on the list there were two resis-
tors of 22 obms and one of 47 obms, but in
the schemnatic, they were replaced by two of
22K and one of 47K. Maybe rhat was not
my mistake, but I wanted ro know which one
to use. Also, is there any way to debug this
tester without an oscilloscope?—PM., via e-mail

In addition to the corrected schemat-
ic in the September issue, there are
two spots on the Gernsback forum

where this circuit and corrections were
discussed: www.gernsback.com/HNeditor/
get/editor/board/25.html and brtp://167.
206.219.243/forums/electronic_bench/posts
/366.html.

The oscillator section of the tester
(IC1b, Q1, and Q2) generates a 100-
KHz square wave. If you don’t have an
oscilloscope, I'd venture to guess that
you could hold an operating circuit near
an AM transistor radio tuned to 700
KHz or so and hear this signal. You
could temporarily substitute a 0.1-pF
capacitor for C3, which should shift the
frequency of this oscillator down to
around 1. You could then connect your
home stereo AUX, TAPE, CD or
TUNER input to IC1-b Pin 7 or to the
collector of Q1 or of Q2, and you would
get a whopping tone out of the amplifi-
er. If you do get a tone, put the original
cap back in for C3 and assume that the
oscillator section will be working prop-
erly at 100 KHz.

Most troubleshooting on IC1-c and
IC1-d can be done using the circuit
description in the July issue and a digital
multimeter (DMM). The DMM will
usually indicate, although not necessari-
ly accurately, an AC voltage in the 100-
KHz range. Use the meter on ACV to
check for the presence of an AC voltage
at the output of both ICs. With open
probes, the AC should be negligible;
and, as the resistance across them low-
ers, the AC voltage will begin to
increase. You should see a DC- voltage
shift at the output of IC1-c when the
probes are shorted together. This shift
should turn on Q3 (base voltage increas-
es to about +0.6 v) and turn on LEDI.
As the resistance between the probes
decreases, you should see the AC voltage
across C5 increase.

IC1-a should have zero volts on Pins
1, 2, and 3 while you have +4.5 volts on
Pin 4 and -4.5 volts on Pin 11—all with
respect to ground. If the two power-sup-
ply voltages are opposite in polarity but
not equal in voltage (more than 0.5 volts
different), check the voltage drops
across R1 and R2. They should both be
about 4.5 volts. If not, check their actual
values.

A CGircuit-Board Layout

An experimenter who had posted on the
Gernsback forum noted that the photos
accompanying the “In-Circuit Capacitor
Tester” project in the July 2001 issue,
pages 26 and 27, were difficult to use to

Fig. 2. The "X-ray” view of the “In-Circuit
Capacitor Tester” is suitable for use with the
“toner transfer” method of PCB etching.

determine a parts layout. Normally, this
wouldn’t have been an issue, but the
“poster” was somewhat new to electron-
ics and did not have those project-layout
skills that are developed with experi-
ence. He hadn’t yet gotten the hang of
circuit-board layout, something that is
very intimidating the larger a project
gets.

Fig. 3. The foil-side view of the PCB is suitable

for use with the “photographic” method of PCB

construction.

Realizing his dilemma, I hopped on
the computer and did a quick board lay-
out for the circuit according to the cor-
rected schematic that appeared in the
September 2001 issue (Page 4) and post-
ed that layout to the newly revised
Poptronics forum. I'm still waiting to
obtain a TL084 quad op-amp to finish
the board and fully check out the circuit,
but thought I'd go ahead and publish the
layout for those interested readers who
were contemplating building this project.

The layout of my Fig. 2 is an “X-ray”
view, as though you were looking down
through the component side of the
board and is the one you would use if
you were using the “toner transfer”
method of circuit-board etching. Figure
3 is the actual view from the foil side of
the board and is the layout you would
use if you were using photographic tech-
niques (i.e., photosensitized circuit-
board material) to make your board.
Figure 4 is the component-placement
diagram for the circuit board. The




Fig. 4. The component-layvour diagram for the
capacitor tester illustrates how small this cir-
cuit is, because of the use of a quad op-anp.

dimensions provided on Fig. 2 will be
critical if you decide to transfer this
image directly, as there may be dimen-

sional variations in the magazine print-
ing process or on your scanning or copy-
ing process. Be sure to allow for mount-
ing holes, as I didnt work those in on
my layout.

If you're new to the hobby, note that
you don’t have to etch a board. You can
use this layout to help make the circuit
using perfboard or wire-wrap construc-
tion. Because I use, shall we say, an “eco-
nomical” layout program, all the traces
are spaced pretty much on 0.1-inch cen-
ters, so you can use this layout to lay
wires down on prototyping pertboard
that has solder pads on 0.1-inch centers.

HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
www.poptronics.com for information and files
relating to Poptronics and our former maga-
zines (Electronics Now and Popular
Electronics) and links to other useful sites.

To discuss electronics with your fellow
enthusiasts, visit the newsgroups sci.elec
tronics.repair, sci.electronics.componants,
sci.electronics.design, and rec.radio.ama
teur.homebrew. “For sale” messages are per-
mitted only in rec.radio.swap and misc.
industry.electronics.markefplace.

Many electronic component manufac-
turers have Web pages; see the directory
at www.hitex.com/chipdir/, or try address-
es such as www.ticom and www.motoro
la.com (substituting any company’s name
or abbreviation as appropriate). Many IC
data sheets can be viewed online:
www.questlink.com features IC data
sheets and gives you the ability to buy
many of the ICs in small quantities using a
credit card. You can aiso get detailed IC
information from www.icmaster.com, which
is now free of charge although it formerly
required a subscription. Extensive informa-
tion about how to repair consumer elec-
tronic devices and computers can be
found at www.repair faq.org

Books: Several good introductory eleciron-
ics books are available at RadioShack,
including one on building power supplies.

An excellent general electronics text-
book is The Art of Electronics, by Paul
Horowitz and Winfield Hill, available from
the publisher (Cambridge University Press,
800-872-7423) or on special order through
any bookstore. Its 1125 pages are full of
information on how to build working circuits,
with a minimum of mathematics.

Also indispensable is The ARRL Hanabook
for Radio Amateurs, comprising over 1000
pages of theory, radio circuits, and reacy-to-
build projects, available from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Back issues: Copies of back issues of and
past articles in Electronics Now, Popular
Electronics, and Poptronics can be ordered
on an “as available basis” from Claggk, Inc.,
Reprint Department, P.O. Box 12162,

Hauppauge, NY 11788; Tel: 631-592-6721.
To ensure receipt of the correct matenal,
readers must supply complete information on
the article or issue that they wish to buy.

Poptronics and many other magazines are
indexed in the Reader's Guide to Periodical
Literature, available at your public library.
Copies of articles in other magazines can
be obtained through your public library's
interlibrary loan service; expect to pay
about 30 cents a page.

Service manuals: Manuals for radios, TVs,
VCRs, audio equipment, and some comput-
ers are available from Howard W. Sams &
Co., Indianapolis, IN 46214; (800-428-7267).
The free Sams catalog also lists addresses of
manufacturers and parts dealers. Even if an
item isn't listed in the catalog, it pays to call
Sams; they may have a schematic on file
which they can copy for you.

Manuals for older test equipment and
ham radio gear are available from Hi
Manuals, PO Box 802, Council Bluffs, 1A
51502, and Manuals Plus, 130 N. Cutler
Dr., N. Salt Lake, UT 84054.

Replacement semiconductors: Replace-
ment transistors, ICs, and other semicon-
ductors, marketed by Philips ECG, NTE,
and Thomson (SK), are available through
most parts dealers (including RadioShack
on special order). The ECG, NTE, and SK
lines contain a few hundred parts that sub-
stitute for many thousands of others; a
directory (supplied as a large book and on
diskette) tells you which one to use. NTE
numbers usually match ECG; SK numbers
are different.

Remember that the “2S” in a Japanese
type number is usually omitted; a transistor
marked D945 is actually a 25D945.

Hamfests (swap meets) and local orga-
nizations: These can be located by writing
to the American Radio Relay League,
Newington, CT 06111; (www.arr.org). A
hamfest is an excellent place to pick up
used test equipment, older parts, and other
items at bargain prices, as well as to meet
your fellow electronics enthusiasts—both
amateur and professional.

The end result looks like a circuit board
with really thick traces made of solder. If
you do use that method, be sure to use a
socket for the IC. That way, you won’t
be soldering your second-most-expen-
sive component into the board and risk
wrecking it if you have to do some rip up
and relay work in case vou make an
error.

NESS8—Sounds Like A
Neon Lamp

My last question would be if you know

where I could find the datasheet (on the
Internet?) fir the NESS8 and what exactly
this chip does?—P.M., via e-mail

<
<
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Fig. 5. The pinout for the old NE5558

(558) is identical to that of the LMI458,
and their specifications are nearly the same.

P.M. had two questions, so I'm break-

ing the second one out so that there’s
no confusion with his first question. The
NE558 is a common shortening of the
type number of Signetics’ NES558, a
dual operational-amplifier in an 8-pin
mini-DIP package. The pin-out is
shown in Fig. 5. The 558 is an old chip
that’s been around as long as the 741 and
is largely replaced by the LLM1458,
which has exactly the same pin-out and
nearly identcal specifications. For all
practical purposes, the 558 is a dual 741
without the availability of offset inputs.

Death By Cellular
Telephone

Most of us are aware of the paranoia sur-

rounding the possibility that cell phones
may cause cancer. As a result, varions prod-
ucts have keen developed which claim to
reduce the amount of radiation directed into
the head. The most common consists of a
mesh disk placed over the earpiece, said to
block 99% of the radiation to the car. |
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always thought the majority of radiation
was emitted from the antenna, not the ear-
piece. Shouldn’t we be more concerned about
that? Ave these companies merely playing on
our vulnerability as a vesult of hyped-up
clatms that our cell phones are killing us?
Sounds like nothing ove than a gimmick to
steal the money from anmyome ignorant
enough to buy it. Any ideas?—PN., Laurel, MDD

Companies playing on our vulnera-

bility? Surely you jest! Cancer? One
study that I recall found that laboratory
rats injected with the pulverized remains
of cellular telephones did indeed have a
greater risk of cancer than did the con-
trol group, so that’s not an issue—cellu-
lar phones can cause cancer. They're
also dangerous in that they can cause
unconsciousness if someone hits you in
the temple with one hard enough. Does
your ear get warm and red and feel sore
after you've been talking on the phone
for an extended period of time? Then
maybe there’s some truth to the claim.

Although the mesh disk blocks 99%
of the radio-frequency radiation to the
ear, it blocks none of the audio radiation,
which usually accounts for substantially
more health risks. These include inner
ear damage, reddening of the outer ear,
high blood pressure, anxiety, depression
and a host of other maladies incurred
from listening to the person on the
other end of the “line.” Add to that the
number of innocent individuals who are
injured each year from someone throw-
ing a cell phone in anger, as an example,
after hearing that their stockbroker just
sunk his entire investment portfolio into
English beef.

Then there is the inappropriate use
of the phone that causes damage. It
escapes me why all these folks have to be
on their phone while driving, as though
negotiating through rush-hour traffic
wasn’t enough cause for concern. I
praise the states that are making that an
illegal practice, although I doubt that
it'll ever have any more punch than dri-
ving without a seat belt fastened. It also
seems necessary to use phones while in a
restaurant, at a COncert, or at a movie.

OK. Off the soapbox. The bag
phones and Motorola “brick” phones of
the olden days (in cellular history) had
high-power transmitters running as
much as 3.5 watts, if I recall correctly.
Today’s phones rely on much better
receivers and back off on the transmitter
power because they want to extend bat-
tery life. If you look at the offerings of

Maxim, Analog Devices, and other inte-
grated-circuit manufacturers, you'll find
that a large slice of their product lines
involve the radio-communications
industry. They’re always improving the
sensitivity, noise figures, and DC power
requirements of their chips, almost on a
monthly basis. They’re shooting for bet-
ter receivers so that the transmitter
power requirenents to “hit” a cell are
reduced. Ergo, the power levels of the
transmitter are much lower on the cur-
rent phone offerings.

Although cellular-phone frequencies
are approaching those of microwave
ovens (and their keypads do look a lot
alike), I myself doubt that there’s enough
energy coming out of the earpiece or the
antenna to do any direct tissue damage.
Alter some cell structures and create
some rogue cells?> Well, that truly is a
possibility if sunlight can do the same
thing. Maybe a company should develop
a shielded helmet the user can wear with
the antenna mounted on top over a little
ground plane, connected to where the
phone’s antenna screws in. They could
call it the “Al Franken Special.”

I think back to 1965 and realize that
I don’t remember any inconvenience of
not having pocket-sized communication
via phone or pager. It wouldn’t bother
me if they do find out that the things are
dangerous and outlaw them or at least
require them to put little stickers on
each of them. “CAUTION: Cellular-
phone use has been found to cause can-
cer when the radiation is concentrated
within an automobile, theater, restau-
rant, or concert hall.”

Dead Sites Aren't Always
Cemeteries

I have been unsuccessful at opening the

“misc.industry.electronics.marketplace.co
m” Web site listed in the sidebar on page 48
of the November 2001 issue of the
Poptronics “Q & A” column. 1 have tried
the site without periods with similar nega-
tive results. Thank you for any assistance
you can provide—W.F, via e-mail

That listing is not a “Web site” per se,

but a newsgroup. If you have Outlook
Express for your e-mail system, you can
go to the toolbar at the top right and
click on “Newsgroups.” In the pop-up
window, a list of lots and lots (and lots)
of newsgroups will appear—some not
very nice and others that should be quite

wholesome. Click on the newsgroup(s)
of interest and then click the
“Subscribe” button at the right. “X” out
of that window and you should see the
newsgroups to which you've subscribed
under your Folders. Just click on those
as you would an e-mail folder and the
various newsgroup postings should
appear as incoming e-mails.

Writing to O&A

As always, we welcome your ques-
tions. Please be sure to include:

(1) plenty of background material,

(2) your full name and address on the
letter (not just the envelope),

(3) and a complete diagram, if asking
about a circuit; and

(4) type your letter or write neatly.

Send questions to Q&A, Poptronics,
275-G Marcus Blvd., Hauppauge, NY
11788 or to ¢&a@gernsback.com, but do
not expect an immediate reply in these
pages (because of our backlog). We
regret that we cannot give personal
replies. Please no graphics files larger

than 100K. p|

BUY BONDS

Get your copy of the
CRYSTAL SET HANDBOOK

Go back to antiquity and buiid the
radios that your grandfather buili.
Build the “Quaker Oats" type rig,
wind coils that work and make it
look like the 1920's! Only $10.98
plus $4.00 for shipping and han-
dling. Claggk inc., PO Box 12162,
Hauppauge, NY 11788, USA
Funds ONLY! USA and Canada—
no foreign orders. Allow 6-8 weeks
for detivery. MAO1

CRYSTAL SETS: VOLUME V.

Volume V of the Society
newsletter includes six
issues ending November
1995. Great for new
members to get current,
those wanting a bound
copy for their reference
bookshelf, or as a gift to
get a friend started,
Contents include: The
Design of Unpowered
AM Receivers, Radio
Outfit in a Headset, A Crystal Set Revisited-
Reconstructed, Grounded Loop-stick Tuner,
The Matching Secret, and lots of member-
ship correspondence. 8% X< 5% paperback,
$8.95 plus shipping.—Electronic Technology
Today Inc., PO Box 240, Massapequa Park,
NY 11762-0240. US funds only. Allow 6-8
weeks for delivery. MAO6
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Switchmode Power

Disclaimer

Careless troubleshooting of a lne-
pOWered switchmuule power .‘su[]]:i_v can
result in severt electrical shock or elec-
trocution. This is potentially mare
lethal than the high-voltage section of
TV or monitor due to the availabilite of
high current. Even the charge on the
main flter eapacitors with the aniy
unplugged can kill. This warning
includes those innocent-looking laptop
and Zip-drive power packs as well.

MNeither the author or publisher wall
be responsible for damage t equip-
ment., your ego, countywide power out-
ages, spontancously generated mini (or
larger) black holes, planetary dismup-
tions, or personal injury or worse that
may result from the vse of this marerial

his month and next, we will deal with

the types of power supplies found in
PCs, laptops, and other computers and
peripherals; TVs and monitors; printers
and fax machines; as well as on the ends
of the power cords of some PDAs, cell-
phone chargers, computer-backup dri-
ves, and other small devices.

Introduction

Until the 1970s or so, most consumer
electronic equipment used a basic power
transformer/rectifier/filter  capacitor
type of power supply for converting the
AC line into the various voltages needed
by internal circuitry. Even regulation
was present only where absolutely need-
ed—the high voltage supplies of color
TV sets, for example. Remember those
old TVs with boat-anchor-type power
transformers? (Of course, if you recall
those, you also fondly recall the days of
vacuum-tube sets and the corner drug-
store with a public tube tester!)

Switchmode power supplies (SMPSs)
had been commonplace in military and
avionic equipment long before they found
their way into consumer electronics. I have
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Fig. 1. The flyback circuit shown above is a very common topology for small switchers.

some DC-DC and DC-AC converter
modules from a Minuteman I missile from
around 1962—examples of such military
use. I suppose that the cost of the switching
transistors wasn't as big a deal with a $100
million missile as a $300 TV (even in 1960s
dollars).

Nowadays, all TVs, monitors, PCs
and VCRs; most laptop and camcorder
power packs; many printers and fax
machines; and even certain audio equip-
ment like portable CD players use this
technology to reduce cost, weight, and
size.

What Is A Switchmode
Power Supply?

Also called switching power supplies
and sometimes chopper-controlled
power supplies, SMPSs use high-fre-
quency (relative to 50/60 Hz) switching
devices such as Bipolar JFunction
Transistors (B]'Ts), MOSFETS, Insulated
Gate Bipolar Transistors (IGBTs), or
Thyristors (SCRs or triacs) to take
directly rectified line voltage and con-
vert it to a pulsed waveform.

Most small SMPSs use BJTs or
MOSFETs. IGBTs may be found in
large systems, and thyristors are used
where their advantages (latching in the
ON state and high-power capability)
outweigh the increased complexity of
the circuitry to assure that they turn off
properly. (Except for special Gate Turn
Off or GTO thyristors, the gate input is

pretty much ignored once the device is
triggered; and the current must go to
zero to reset it to the OFF state.)

The input to the switches is usually
either 150-160 Vpc after rectification of
115 Vag, or it is 300-320 Vpc after dou-
bling of 115 Vac or rectification of
220-240 Vac. Up to this point, there is no
line isolation as there is no line-connected
(large, bulky, heavy) power transformer.

A relatively small high-frequency
transformer converts the pulsed wave-
form into one or more output voltages
that are then rectified and filtered using
electrolytic capacitors and small induc-
tors in a “pi” configuration (C-L-C); or
for outputs that are less critical, just a
capacitor is used.

This high-frequency transformer
provides the isolation barrier and the
conversion to generate the multiple
voltages often provided by an SMPS.

Feedback is accomplished across the
isolation barrier by either a small pulse
transformer or opto-isolator. The feed-
back controls the pulse width or pulse
frequency of the switching devices to
maintain the output constant. Since the
feedback is usually only from the “pri-
mary” output, regulation of the other
outputs, if any, is usually worse than for
the primary output.

Also, because of the nature of the
switching designs, the regulation even of
the primary output is usually not nearly
as good both statically and dynamically
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J1 REMOVED: INPUT =230V AC

Fig. 2. This common circuit uses a bridge recti-
fier as a doubler or normal bridge by changing
one jumper.

as a decent linear supply.

DC-DC converters are switchmode
power supplies without the line-input
rectification and filtering. They are
commonly found in battery-operated
equipment like CD players and laptop
computers. They have similar advan-
tages to SMPSs—compact, lightweight,
and highly efficient.

Description Of Typical
Flyback-Type SMPSs

Probably the most common topology
for small switchers is the flyback circuit
shown in Fig. 1. The input to the supply
is the AC line, which may have RFI and
surge protection (not shown). There
may be several inductors, coupled
inductors, and capacitors to filter line
noise and spikes as well as to minimize
the transmission of switching-generated
radio-frequency interference back into
the power line.

There may be MOV-type of surge
suppressors across the three input leads
(H, N, G). A line fuse is usually present
as well to prevent a meltdown in case of
a catastrophic failure. It rarely can pre-
vent damage to the supply in the event
of an overload, however.

Line rectification is usually via a volt-
age doubler or diode bridge. One com-
mon circuit (see Fig. 2) uses a bridge
rectifier as a doubler or normal bridge
by changing one jumper. The voltage
across the switching transistor is usually
around 160-320 volts. Some universal
supplies are designed to accept a wide
range of input voltages—90-240 Vac
(possibly up to 400 Hz or more) as well
as DC—and will automatically work just
about anywhere in the world as long as a
suitable plug adapter can be found.

When Q1 turns on, current increases
linearly in T1, based on the voltage
applied and the leakage inductance of
T7V’s primary winding. Little power is

transferred to the secondary during this
phase of the cycle. When QI turns off,
the field collapses; and this sequence
transfers power to the output. The
longer QI is on, the more energy is
stored (untl saturation, at which point it
blows up). Thus, controlling the pulse
width of the Q1 “on-time” determines
the amount of power available from the
output.

The output rectifier, CR2, must be a
high-efficiency, high-frequency unit—a
IN400X will not work. The pi filter on
the output smooths the pulses provided
by CR2. Sometimes, a full-wave config-
uration is used with a center-tapped
transformer secondary.

Note that the transformer, T1, is a
special type that includes an air gap in its
core (among other things) to provide the
inductive characteristics needed for
operation in flyback mode.

Muldple output windings on T1 pro-
vide for up to a half dozen or more separate
(and possibly isolated as well) positive or
negative voltages, but, as noted, only one of
these is usually used for regulation.

A reference circuit monitors the
main output and controls the duty cycle
of the switching pulses to maintain a
constant output voltage.

The start-up resistor, R1, (some
start-up circuits are more sophisticated
than this one) provides the initial cur-
rent to the switchmode transistor base.
In the old days, SMPS controllers were
designed with discrete components.
Assuring stable operation is a challenge
with any SMPS, but particularly with
the flyback topology where leaving the
drive on for too long will result in trans-
former core saturation and instant
smoke. Nowadays, an IC PWM con-
troller chip is almost always used. The
block diagram of one very popular
PWM controller IC is shown in Fig. 3.

Many small SMPSs use opto-isola-
tors for the feedback. An opto-isolator is
simply an LED and a photodiode in a
single package. As its name implies, an
opto-isolator provides the isolation bar-
rier (between the low-voltage secondary
outputs and the line-connected primary)
for the feedback circuit.

Typically, a reference circuit on the
output side senses the primary output
voltage and turns on the LED of the
opto-isolator when the output voltage
exceeds the desired value. The photodi-
ode detects the light from the LED and
causes the pulse width of the switching
waveform to be reduced enough to pro-

.7 Advantages Of SMPSs
Compared To Linear-Power
Supplies (LPSs)s

A ¥
The benefits of implementing
switch-mode operation are related to
size, weight, and efficiency. .

~< ol B
o S:—.u, anid uflght-—hmce the trans-

former . aid final filter(s) run at a
high frequericy (we are talking about
10 kHz to 1 MHz or moré), they can
be much smaller and lighter than
the big bulky components needed
, » for 50/60-Hz operation. Power den-
. .« sity for SMPSs compared to LPSs
may casily exceed 20:1.

%

_

* FEfficiéficy—There is relatively little
puwer lost since the switching
devices are (ideally) fully on or fully
aff. The efficiency  can"be much
higher for SMPSs than for LPSs,

+ especially near full load. Efficiencies
can exceed 85% (compared to

. 50-60% for typical LPSs), with
improvements being made continu-

*(M\‘“m]“ in this technology.

% e S
Wi I.h ‘the advent of the laptop com-

puter, cellular phone, “and other

portable devices, the importance of
optmizing power usage has increased
dramatically. There are now many ICs
for controlling, and implementing

SMPSs with relatively few external

rcomponents, Mayim, Linear Technology,

and& Unitrode (now partzpof Texas

Instruments) are just a few of the major

gm.anuﬂict;lrers of conitroller ICs

#
3

vide just the right amount of output
power to maintain the output voltage
constant. This circuit may be as simple
as putting the photodiode across the
base drive to the BJT switch, thus cut-
ting it off when the output voltage
exceeds the desired value. The reference
is often a TL431 or similar shunt regu-
lator chip monitoring a voltage-divided
version of the primary output. When the
shunt-regulator kicks in, the opto-isola-
tor LED turns on, reducing the switch-
mode transistor drive. There may be an
adjustment for the output voltage.

Other designs use small pulse trans-
formers to provide isolated feedback.
Where additional regulation is needed,
small linear regulators may be included
following the output(s).

There are many other topologies for
switching power supplies. However, the
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Fig. 3. This is a block diagram for a popular TI PWM controller. On-chip PWMs have been decreas-
ing in cost and, as a result, increasing in popularity among inventors.

basic principles are similar but the
details differ, depending on application.
The flyback topology described above is
one of the most common for small
multi-output supplies. However, you
may find other types of circuits in TVs
and monitors. Some are downright
strange (to be polite). I sometimes won-
der if engineers are given bonuses based
on the uniqueness and difficulty level of
their designs!

Switchmode Power Supply Repair

Unlike PC system boards where any
disasters are likely to only affect your
pocketbook, power supplies, especially
line-connected switchmode power sup-
plies, can be dangerous.

Having said that, 1 suggest that
repairing a power supply on your own
may in fact be the only economical
option. It is very common for service
centers to simply replace the entire
power supply board or module even if

the problem is a 25-cent capacitor. It
may simply not pay for them to take the
bench time to diagnose down to the
component level. Many problems with
switchmode power supplies are easy to
find and also easy and inexpensive to
fix—not all, but surprisingly many.

Most Common Problems
"The following probably account for 95%
or more of the common SMPS ailments:

* Supply dead, fuse blown—shorted
switchmode power transistor and other
semiconductors, open fusible resistors,
or other bad parts. Note: Actual cause
of failure may be power surge/
brownout/lighting strikes, random
failure, or primary side electrolytic
capacitor(s) with greatly reduced capac-
ity or entirely open—test them before
powering up the repaired unit.

¢ Supply dead, fuse not blown—bad

start-up circuit (open start-up resistors),
open fusible resistors (due to shorted
semiconductors), or bad controller
components.

* One or more outputs out-of-toler-

ance or with excessive ripple at the
line frequency (50/60 Hz) or twice
the line frequency (100/120 Hz)—
dried-up main filter capacitor(s) on
rectified AC input.

¢ One or more outputs out of tolerance

or with excessive ripple at the switch-
ing frequency (10s of kHz typical)}—
dried-up or leaky filter capacitors on
affected outputs.

¢ Audible whine with low voltage on

one or more outputs—shorted semi-
conductors, faulty regulator circuitry
resulting in overvoltage crowbar
kicking in, faulty overvoltage-sensing
circuit or SCR, or faulty controller.
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* Periodic power cycling, tweet-tweet,
flub-flub, or blinking power light—
shorted semiconductors, faulty over-
voltage or over-current sensing com-
ponents, or bad controller.

In all cases, bad solder connections
are possibilities as well, since there are
usually large components in these sup-
plies; and soldering to their pins may not
always be perfect. An excessive load can
also result in most of these symptoms or
may be the original cause of the failure.

Repair Or Replace

Some manufacturers have inexpen-
sive flat-rate service policies for power
supplies. If you are not inclined to or not
interested in doing the diagnosis and
repair yourself, it may be worthwhile to
look into these. In some cases, $25 will
get you a replacement supply regardless
of original condition.

However, this is probably the excep-
tion, and replacements could run more
than the total original cost of the equip-
ment—especially in the case of most
TVs and many computer monitors,
where the power supply is built onto the
main circuit board.

Nothing really degrades in a switch-
mode power supply except possibly the
electrolytic capacitors (unless a cata-
strophic failure resulted in a total melt-
down), and these can usually be replaced
for a total cost of a few dollars.
Therefore, it usually makes sense to
repair a faulty supply assuming it can be
done reasonably quickly (depending on
how much you value your time and the
down time of the equipment) and, of
course, assuming that the equipment it
powers is worth the effort. Most
replacement parts are readily available
and kits containing common service
components are also available for many
popular power supplies (such as those
found in some terminals, MacIntosh and
other Apple computers, various brands
of video monitors, and some TVs and
VCRs).

Where an exact replacement power
supply is no longer available or excessive-
ly expensive, it may be possible to simply
replace the guts if space allows and the
mounting arrangement is compatible. For
example, for an older full-size PC tower,
the original power supply may be in a
non-standard box but the circuit board
itself may use a standard hole configura-
tion such that an inexpensive replacement
may be installed in its place.

Alternatively, many surplus electron-
ics distributors have a wide selection of
power supplies of all shapes, sizes, out-
put voltages, and current capacities. One
of these may make a suitable replace-
ment for your custom supply with a lot
less hassle than attempting to repair
your undocumented original. It will
likely be much newer as well, with no
end-of-life issues like dried-up elec-
trolytic capacitors to worry about. Of
course, you must know the voltage and
current maximum current requirements
of each of the outputs in order to make a
selection.

Power-Supply Fundamentals
A typical line-connected power supply
must perform the following functions:

* Voltage conversion—changing the
115/230 Vc line voltage into one or
more other voltages as determined by
application.

¢ Recdfication—turning the AC into
DC.

¢ Filtering—smoothing the ripple of
the rectified voltage(s).

¢ Regulation—making the output volt-
age(s) independent of line and load
variations.

¢ Isolation—separating the supply out-
puts from any direct connection to

the AC line.

Wrap-up

Between now and next time, round
up all the dead SMPSs you have buried
under other junk, but don’t try to repair
them just yet. However, if they have
been unplugged for awhile, it’s safe to
open the case(s) to identify the major
components and any that are obviously
fried. As always, e-mail is welcome (no
snail mail please!) at sam@repairfaq.org.
Much more information is available on
my Web site: www.repairfag.org. P

To learn how to talk with your kids
about tough issues, like sex,
AIDS/HIV and violence, cail

1-800-CHILD-44
and get your free guidebook.

5 GREAT PROJECT BOOKS

[ 1] BP-410 35 Opto-
Display Terminal Block
Projects. $6.99. If you
use terminal blocks, no
soldering is required to
make complete this series
of opto-displays that range
from light-telegraphs,
flashing lapel badges,
magnetic detectors, plus
more advanced projects
including a dusk detec-
tor, games, and twinkling
Christmas decorations.

[ ] 8P-411 Introduction
to Surface-Mourt Devices.

R . By

e Pacind i $6r-_f99-
HrfiHiuchon 1o Surface-mount construc-
s tion can be easier, faster
i and less costly, and even
Bridtimdumis + the hobbyist can produce
L "'""“"""- one-of-a-kind circuits using
N SMDs. PCB design, chip
o control, soldering techniques
e and specialist” tools are
P rtmsmsss | flly covered. A complete
pomEmme=____ 4 variety of construction
projects are also included.

[ ] BP-413 Remote

Control Projects. $7.99.
A wealth of circuits and
circuit modules for use in
all kinds of remote-con-
trol applications are pro-
vided. There are com-
plete details for 14 novel > ""““""“""Q
and practical remote con- B

trol projects. Also includ-
ed are techniques for
interfacing a PC to a
remote control system.
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[ ] BP-416 Practical
Alarm Cirucuits. $6.99.
Details of inexpensive
but effective burglar darms
for the home construc-
tor. The circuits include
switch-activate alarm, FM
audio alarm generator,
Modulated fiber-optic loop
alarm, Ultra-sonic break-
ing window alarm, Doppler
shift ultrasonic sensor
and more.

[ ] BP-432 Simple
Sensor Terminal Block
Projects. $6.99.

Sensors are the eyes,
ears and noses of elec-
tronic systems. They include
contact, light, heat, sound,
magnetic, motion, resist-
ance and voltage-operat-
ed devices. The projects
in this book show you how
you can build all of these,
and if you use terminal
blocks, no soldering is
required. There are 31 individual projects to
build and use.

To order one of these Books send amount indi-
cated plus $3.00 for shipping in the U.S. and
Canada only to Electronics Technology Today
Inc., P.O. Box 240, Massapequa Park, NY
11762-0240. Payment in U.S. funds by U.5.
bank check or International Money Order.
Please allow 6-8 weeks for delivery. MAOS
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MORE IMPACT

As you remember, last visit we exper-
imented with several impact trans-
ducers that detect a moving object and
output an electronic signal when hit by
one. The application, for the most part,
was to indicate when a pellet from an air
gun hit the target. This time around, our
first impact transducer produces a shad-
ow across a phototransistor as the pro-
jectile passes through the target areas.
The only impact is with the IR beam of
light. The next few circuits can be used
with any of the basic transducers to light
an LED for scoring; in addition, there’s
a timed five-target circuit that can be
useful in upping your score.

The Shadow Knows

Figure 1 shows the physical layout of
the IR shadow target. A wide-angle IR
emitter is positioned above a target hole
and an IR phototransistor below. It will
require some experimenting to deter-
mine the actual distances between the
two IR devices to guarantee that an
object passing through the target area
will produce a shadow on the phototran-
sistor. As in our other target transducers,
the metal plate used must be thick
enough to stand up to the pellets or
objects striking it.

The three shadow targets, shown in
Fig. 2, are basically expansions of our
first shadow circuit. Three different-size
target areas are used to make the game
more challenging. The “B” target is the
largest; and, to blanket the target’s open-
ing with IR light, two IR emitters are
used. Also, two black cardboard shades
are positioned around the target to elim-
inate interference with the other two
targets. The shades may be cut from
thick black paper or painted cardboard
and should be at least one inch in height.
Experimenting with the locations of the
two IR emitters and the IR phototransis-
tor will be necessary to obtain total cov-
erage of the target openings.

Targets “A” and “C” are very similar

METAL

WIDE-ANGLE
° PLATE

IR EMITTER

TARGET
AREA
5-1-INCH DIA,
%
WIDE-ANGLE
IR PHOTO-
TRANSISTOR
rD‘\ EMITTER
TARGET ]

HOLE ——]

'PHOTOTRANSISTOR

SIDE
VIEW

Fig. 1. The schematic above shows the physical
layout of the IR shadow target. A wide-angle IR
emitter is positioned above a target hole and an
IR phototransistor below.

to our first shadow target and may be set
up and adjusted in the same manner.
The shadow targets are somewhat more
difficult to build and adjust; however,
once set up, they can be some of the best
transducers.

Feeding The IR Emitters

The two IR-emitter power circuits,
shown in Fig. 3, are used to power the
IR emitters in Fig. 2. Two of the “A” cir-

PARTS LIST FOR
THE “SHADOW KNOWS"”
TRANSDUCER
(FIG. 1)

Metal target plate, TR emitter and TR
“phototransistor {see Parts List for
Figs. 4 and §), etc.

cuits supply power to targets “A” and
“C,” and a single “B” circuit powers the
two emitters used in the “B” target. The
power circuits are adjustable so they can
set the light output of the IR emitters.
This feature helps to get just the right
amount of light hitting the phototransis-
tor to gain proper target coverage.

The two current-control circuits use
a 2N2222 NPN transistor, connected in
an emitter-follower circuit, to drive the
LEDs through Rl—a current-limiting
resistor. The voltage at the transistor’s
emitter follows the voltage at the wiper
of R2, minus the base emitter-voltage
difference of 0.6 volts. As the voltage at
the pot’s wiper changes, so does the cur-
rent through the IR emitter. The circuit
in Fig. 3B is the same as the one in 3A
with two IR emitters connected in
series.

Positive And Negative
Output Circuits

The shadow-transducer circuit,
shown in Fig. 4, produces a negative-
output pulse when an object passes
through the target zone. In a target-
ready condition, the IR light source that
hits the phototransistor should cause the
voltage at Q1’s emitter to be nearly one-
half of the supply voltage. If the IR
source is strong enough to saturate QI,
the circuit will be very insensitive and
will not respond to a pellet’s shadow.
Using the variable-current circuit in Fig.
3 to power the IR emitter solves the sen-
sitivity problem.

The circuit in Fig. 5 produces a pos-
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Fig. 2. The three shadow targets, shown above,
are basically expansions of our first shadow cir-
cuit. Three different-size target areas are used to
make the game more challenging.

PARTS LIST FOR
THE THREE SHADOW
TARGETS
(FIG. 2)

Metal target plate, IR emitters and IR
phutotransistors (see Parts List for
Figs, 4 and 5), etc.

itive-output pulse by moving the photo-
transistor’s load from its emitter to its
collector circuit. Now, when a shadow
crosses the phototransistor, the IR light
source is reduced slightly, producing a
positive-output pulse. The variable-cur-
rent circuit in Fig. 3 may replace the
fixed-current IR circuit (resistor R1 and
IR emitter).

Tying Circuits Together

Along with a couple of interface cir-
cuits, we've looked at six different
impact transducers that turn on an LED
as an indication of a hit. Now, we’ll go
one step further and tie a few more basic
circuits together to build a five-target
combination that allows a given time for
each target to be hit. An LED will light
and remain on to indicate a hit at each
target position.

An Adjustable Timer

The output signals from some of our
impact transducers are not ideal for
logic-gate input signals; however,
adding a timed-output circuit that pro-
duces a good logic-level signal over-

comes the problem. The 555 timer-cir-
cuit in Fig. 6 will allow all the transduc-
ers that produce a positive-output signal
to interface with the five-target circuitry.

Component ICl is connected in a
one-shot circuit that produces a positive
timed-output pulse at Pin 3 when the trig-
ger-input Pin 2 is taken to ground. The
transducer’s positive output turns Q1 on
momentarily, taking its collector and Pin
2 of the 555 to near-ground level.

This starts the 555% timing period
and produces a positive output at Pin 3,
which remains positive until the time
cycle has been completed. The timing
cycle may be adjusted from a few mil-
liseconds to several seconds with the
500K pot, R3. Usually, an on-time of a
second or less will do in the five-target
circuit.

+9-12V

EMITTER

+9-12V

\AA S

IR
EMITTER

B
Fig. 3. These two IR-emitter power circuits are
used to power the IR emitters in Fig. 2. The cir-
cuit in Fig. 3B is the same as the one in 3A with
two IR emitters connected in series.

PARTS LIST FOR
THE IR EMITTER DRIVERS
(FIG. 3)

IR emitter—512-1N6265 (Mouser)
Q1—2N2222 NPN transistor
R1—470-ohm, %-watt, 5% resistor
R2—10,000-ohm pot

The Five-Target Caper

Component IC1, a 555 timer, is con-
nected in a low-frequency oscillator cir-
cuit that produces the clock signal for

R1
4700
1 +9-12V
" at
EMITTER |\ p
R2 & I
47K & SHADOW
PULSE

i

Q1 512-L14G1 (MOUSER)

IR EMITTER
512-1N6265
(MOUSER)

Fig. 4. This shadow-transducer circuit produces
a negative-output pulse when an object passes
through the target zone.

PARTS LIST FOR
THE SHADOW-PULSE
CIRCUITS
(FIGS. 4 and 5)

IR emitter—S512-1N6265 {Mouser)

Phototransistor—512-L 1 4€31
(Muuser)

Ri—470-0hm, %-watt, 3% resistor

R2—10-47K, %-watt, 5% resistor

> 4912V
R1 :: R2 ::
470Q @ 47K € l
\}‘ SHADOW
PULSE
IR GD
PHOTO
EMITTER \}‘ TRANSISTOR

Fig. 5. The circuit shown here produces a posi-
tive-output pulse by moving the phototransis-
tor’s load from its emitter to its collector circuit.

the 4017 decade counter (See Fig. 7).
Transistor Q1 gates the 555 timer on
only during the run cycle, by keeping
Pins 2 and 6 at ground level when in the
reset mode. At each clock pulse, the
4017 steps forward one step and remains
in that position until the next pulse is
received. During that time, the target is
active and, if hit, will turn on an LED.
The 4017 decade counter is connect-
ed in a five-step output and halt circuit.
The circuit must be restarted by switch-
ing Sl to the run position. The five out-
put transistors, Q2-Q6, are drivers for
the five large LEDs, LED1-LEDS.
These five LEDs are arranged in an
order to represent the activated target.
These indicators should be located far
enough away from the targets to be safe
from being hit. The target layout and



—» +9-12V
s M
= 500K
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7 3 | |
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< 10K 5| 558
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2N3904
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c =
1uF 100K
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Fig. 6. The 555-timer circuit shown here will
allow all the transducers that produce a posi-
tive-output signal to interfuce with the five-tar-
get circuitry.

PARTS LIST FOR
THE ADJUSTABLE TIMER
(FIG. 6)

SEMICONDUCTORS
JEC1—555 tmer
C—2MN3904 NPN transistor

RESISTORS

(All resistors are W-waet, 7% units,)
R1—100,000-0hm
R2—10,000-0hm

Ri—-500K pot

CAPACITORS

C1—0.1-pl, ceramie disc
C2—0.047-pli, ceramic dise
C3—4.7-pk, 25-WVDC, clectrolytic

indicator position can be just about any
scheme you desire.

The 4017’ five outputs, labeled A
through E, connect to the logic circuitry
in Fig. 8 to complete one-half of the
logic signal necessary to produce a hit
output.

The Logic Of It

The logic circuitry that looks over
the output from each of the five impact
transducers and the target-step positions
is shown in Fig. 8. Two and one-half
4011 quad two-input NAND gate ICs
make up the two-input logic circuitry
used to activate the SCR memory and
light the LED hit indicator.

Let’s see how the two-input-signal
logic circuit operates by looking at the
top input circuitry. Gate “A,” input Pin

RESET
$1 16
RUNi 15
SR
< 10K
AAA
R13
500K
4| 8
IC1 3 14
555 ic2
4017
U [7_. 13
A1 ¢ 1
1K ¢
8

R4
47K
2 LED2
Q3
2N3gos b ‘{\ R10

47K
|10 LEDS

Q6
2N3904

Fig. 7. A 555 timer is connected in a low-frequency oscillator circuit that produces the clock signal

for the 4017 decade-counter.

PARTS LIST FOR THE “FIVE-TARGET CAPER” (FIG. 7)

SEMICONDUCTORS

TC1—555 timer

1C2—34017 CMOS decade counter

(}-026--2N3904 NPN transistor

LED1-LEDS5—Light-emitting diode,
any color

RESISTORS

(ANl resistors are 4-watt, 5% units.)
BE1—1{Hi-ohin

F.2—10,1)00-chm

1, connects to the “A” output of the
4017 in Fig. 7. The other input, Pin 2,
connects to Pin 3 of the timed output
circuit in Fig. 6, which is driven by one
of the impact transducers. Setting S, in
Fig. 7, to the run position starts the
process. The 4017 produces a positive
output at output “A,” resulting in a
“high” input on Pin 1 of gate “A” in Fig.
8. The other gate input, Pin 2, is con-
nected to Pin 3 of the transducer’s 555
output. With one gate input high and
one low, the output at Pin 3 is high, and
the output at Pin 4 of “B” gate is low—
SCR1 remains off. If the target trans-
ducer is hit during this time period, the
output at Pin 3 of gate “A” goes high
along with the high on Pin 1. This
sequence produces a low at Pin 3 and a

R3-R7-4700-ohm
R8-R12—470-ohm
R13—500,000-0hm pot

CAPACITORS
C1—47-pF, 25-WVDC, electrolytic

ADDITIONAL PARTS
AND MATERIALS
S1 —SPDT switch

high at Pin 4 of gate “B,” turning on
SCR1 and lighting the hit indicator,
LEDI. If the target is missed during
the time that LED1 in Fig. 7 is on,
then the output of gate “B” remains
low and the hit LED in Position One
will not light.

The remaining four target circuits
operate in the same way as the first.
When the fifth target is activated, the
4017 stepper circuit will stop and the
reset/run switch, S1 in Fig. 7, will need
to be moved to “reset” and then back to
“run” to resume operation.

The target impact transducers and
added indicator circuits are offered as an
example of how our electronic hobby
can be used to improve and promote just
about any other hobby we may have, no

soluondod ‘200z Aieniqe
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+9-12v
i s2
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3 4 22K
3 |6 \ R6
2 (3] \ 1K L
IC1-a
AuF
4011 i :
® SCR1  LED1
‘{\ R7
; 1K
)
P SCR2  LED2
TO PIN #3 X Rs
OF 555 J N 1K
TIMER
SCR3  LED3
»{\ R9
1K
b SCR4 LED4
X R10
AN
Y
SCR5  LEDS

*SEE TEXT

1}

Fig. 8. The 4017’s five outputs, labeled A through E, connect to the logic circuitry to complete one-
half of the logic signal necessary to produce a hit output.

PARTS LIST FOR THE LOGIC CIRCUIT (FIG. 8)

SEMICONDUCTORS

IC1-IC3—4011 CMOS two-input
NAND gate

LEDI1-LED5—Light emitting diode,
any color

SCR1-SCR5— Silicon-controlled
rectifier, 2N5060, 519-2N5060
(Mouser)

RESISTORS
(Al resistors are %-watt, 5% units.)

matter what it might be. There are many
other applicatons for impact transduc-

R1-R5-—-2200-ohm
R6-R10—1000-ohm

CAPACITORS
C1-C5—0.1pF, ceramic-disc

ADDITIONAL PARTS

AND MATERIALS

S2—Normally-closed pushbutton
switch

you can come up with, and then let me
know your ideas. See you here next

ers. Put on your thinking cap, see what month—same place, same time. P
IT'S NOT WORTH THE WEIGHT.
N For better health and fitness,
7 exercise.

[/b a
o2

} Jj American Heart

Association

VLR

Cross Reference

NOW Find the right Part
for your VCR

With the
ISCET VIR
CROSS REFERENCE

This 172-page reference contains
both model and part-number cross-
references updated as of Feb, 1997,

VCR's are made in a few factories
from which hundreds of different
brand names and model numbers
identify cosmetically-changed iden-
tical and near-identical manufactured
units. Interchangeable parts are very
common. An exact replacement part
may be available only a few minutes
away from you even though the
manufacturer supplier is out-of-stock.
You may be able to cannibalize scrap
units at no cost!

The ISCET VCR Cross Reference
is pre-punched for standard loose-
leaf binding. . .$29.95 includes ship-
ping in the United States for each
Reference.

Claggk Inc.

i VCR CROSS REFERENCE OFFER

| po.BOX 12162

] HAUPPAUGE, NY 11778

I Name

I Busi

I Address

I ay

I state Zip

I Prone

I Enciose $29.95 for the Eighth Edition of the ISCET

I VCR Cross Reference including shipping for each
Reference in the United States. All other countries

] add $5.00 (surface mail).

' The total amount of my order is $
Check enclosed—do not send cash.

| or please charge my credit card.

i OVisa [OOMasterxCard Exp.Date__ / /___
Card No.

i Signature

B New York State residents must add Tocal
J ales tax 10 total. US funds only. Use US bank check
or International Money Order.

L-————-------J
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SHOPPER

POLARIS CAN SUPPLY YOU WITH ALL OF TODAY’S HOTTEST VIDEO TECHNOLOGY!

GO ON-LINE TO ORDER YOUR FREE VIDEO CATALOG - 100’s OF PRODUCTS - MICRO CAMERAS - WIRELESS VIDEO - LIPSTICK CAMERAS - DIGITAL VCR’s
WEB CAMERA WITH BUILT-IN PAN/TILT/ZO0M,. CONTROLS WEATHERPROOF DIGITAL STORAGE CAN EHA‘

Compact Web Camera For Online Image The SWC-40R combines a black & white video camera,

§ A A digital image storage, video motion detection and an alarm
Momtormg and Dehvery Over The Internet interface in a compact, vandal proof enclosure. It is unique

eaturing a buit-in Web server, powerful 10x zoom, pan/tit, | as it offers a complete CCTV surveillance system within a " >~

and alarm input/output capability, all in an ultra-compact singte compact enclosure. SWC-40R
unit. These Web cameras can be installed virtually @ Allin-ong CCTV system NO $849.95 48
anywhere and deliver high-guality images to the Internet for real- Buit-in digital image storage
time monitoring or broadcast. Better yet, these cameras can be @ ) m
Programming and image

controlied and monitored via a standard Web browser, making it retriaval by remoe control ) 3 . ¥
ideat for a wide variety of applications. ) Dimensions -
Size: 122mm x 82mm x 97mm. @ Built-in video motion detection 5" x4"x 45

2 o X o b et “YOUR WEB BROWSER IS YOUR REMOTE EYE!”
S ComERCNa FnFoneTweb camera Wi DUR WS DISs v The FlexWatch acts as an  FLEXWATCH-100 - CALLS

@ Monitoring and camera control possible via web browser internet camera server. No

software needed in order to -

@ 10x optical zoom and multi-angle panftitt capability view your video. Allyou need is a web
g s

& 10Base-T interface for direct connection with network browser such as Internet Explorer or 5
@ Alarm In/Out function for automatic surveiliance Netscape. FlexWatch includes many "
| ) special functions including video
@ Three different security levels quality control, panftilt/zoom
6.4” COLOR TFT-LCD MODULE COVERT COLOR T e GOl ey m‘:;
TFT MONITORS AVAILABLE FROM 2.5” - 15" SPY CAMERA bmsvsef'"’:ae'a‘ﬁ'; 4°v tdeo):npgt‘s”es A s
: It's small sleek indestructible external, T REMOTELY
design and pinhole lens allow for
various applications and simple OVER THE
installation. Comes equipped with INTERNET!

a RCA JACK for
easy connection to
TV monitor or VCR. | GAM 8B&¢

COLOR & B/W SUBMERGIBLE CAMERAS
CAN SEE UNDER WATER!

Back Side of Madule

I THE
HIGH Great for oovelrt USE | oaRml B/W version comes with attached 80 meter cable
pUEE RFERIGEC {color-20 meter). Built-in white LED's give this camera
RESOLUTION! imaginabie. &

a 15 meter infrared range. Heat resistant glass and
water resistant design allow for rugged applications.
VIDEO CAMERA HEAD CAN BE

SUBMERGED UP TO 100 FEET!
SUBCAM-BW (B/W)- $249.95
MB-1250HRP SUBCAM-CL (COLOR) - $299.95

25mm(w) x 17mm(D) CM-550CP - $79.95

variety of purposes such as; custom autormotive

dash instaliations, video phone, door phone, boat
installations, covert ultra-compact surveiliance packages,
security and more. Dimensions

TFT-64M - $319.95 1.5°(W) x 1.75"(H) x 0.5%(D)

O urnew 6.4” Color TFT Module can be used fora

Hi-Res Color
Pinhole 103 Ow you can enjoy
Makes any camera ADD UP. ] ;
wireless! E:cellemz for f g;l:m :'92'.‘:, ADDITé%NN" peace ofmur)d with
hobbyist / remote control X CAMI our new wireless

airptanes.

2.4GHz 4 channel video
transmitting module with
audio capability / power

Y| $109.95 - . observation system.
P { Comes wilh 5 wireless
Color Camera Weather o 5 color monitor and a
400 TV Lines Y 'y wireless color camera.

switch and antenna. Automaticris sb Just Plug-&-Play! Perfect
Hi-Res Color for around the house or
MPX-2400 - $89.95 | |0tk Camera = office.
2.4GHz RECEIVER "
GFR-5002 - $119.95 Length: 2.6 phid GW-2400S - $379.95
Dimensions Diameter. 785" P
1.5°W) x 1.757H) x 0.57D) WP-300C - $159.95
e ncredibly small
TO 4 VIDEO CAMERAS Imic,oyhead VIDEO HEAR
SIMULTANEOQUSLY THRU YOUR INTERNET color camera IS ONLY Tonm

CONNECTION OR OVER YOUR MODEM!  BUadeIlCiitm

STECTION - ALARM BECORDING - NOTIFIC, gﬁoocg'fse; flot - §

. Fully > :

v TCP/lp :ﬂ“‘g’;‘i’{,’mﬂm"ﬂf‘;‘fﬁ you V?a adjustable focus
v MODEM

modem thru your telephone or pager iff from 0.5 inches to
there is mavement in that highighted| infinity. Automatic
X L p v LAN/WAN: area while recording toyour hard disk. | yrig fo')r’ varying light
X‘.:'.’;.?.":" rowed _j:fm:m (abave, PV-140....4 tnput Digital Video Card....§299.95 | l€vels.
POLARIS mnusmas 800-782-38T1 SV iokarz0r22 - rax svsarzioss
Toch 404-872-0722 « Fax 404-872-1038

CIRCLE 228 ON FREE INFORMATION CARD
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NEW! CREDIT CARD COMPUTERI

MVS PLUG-N-GO'™ no cables/power supply to buy!
Low-power RISC cpu 10x faster than P1C. Z80. 8051
4m FLASH,ser,par,RTCC,4ch 12bit ADC,ISA104 bus

Built-in BASIC/Assembly, other compilers available
Friendly instructions, RS232 download (DOS/WIN)
Eval kit (1) $75, oem (1k) $21, CC computer I $14.20

640x480 VGA LCD $27

Controller for most single/dual scan LCDs  § E R
Works with lo-res (1603120, 320x240.etc.) .
Use with PC or SBC, standard VG A BIOS
Source code demo shows YGA initialization
Adaptable for other CPUs (i.c. 780, HC11)
oem(1h) $27 evatkit(1) $95 w/10"LCD $195 | -

PC WATCHDOG "CARD

No More Hangups!

|

Reboots PC on hardware/software hang
3 versions: RESET, TIMFR. PHONE
reset version oem $21.30, eval kit $75

Read/Write PC compatible hard
disk, PCMCIA, Compact Flash.
RS232 to ATA adapter for Stamp,
780,8051.AVR.PIC.x86. ANY ¢cpu
B - 4 gigabyte capacity

& - low power (Sma @5v)
& - baud 115.2k and above
cval $95,0em $27,IDE ver. $14.20

LO COST MINI-PC

includes DOS.NV mem, ADC,RAM,clock,ISA bus
Ports for serial, parallel, LCD, keyboard

Program in Turbo C, BASIC, MASM, etc.
Complete, no costly development kits required
Lowest power lowest cost PC compatible available
8 XT:o0em S27 eval $95 AT: oem $55 eval $195

'PC SOLID STATE DISK

Replace mechanical drives with faster,
more relaible, more secure solid-state.
Use FLASH, NVRAM, UV EPROM.
Roth DIP and POMCIA versions from
32Kbyte (POMI) to 1Gigabyt (PCD2)
starting at S14.20cem(1k) $50.80eval(l)

SINGLE CHIP COMPUTER

ZEROQ external components

Built-in BASIC / Assembly N EW! 8 K
RS232 download
1k ﬂaslszgi?:rq,oz\::n::s SU PER CHlP

15 i/o bits,ADC,20 pin DIP
20mips faster than PIC/280
oem(1k) eval kit(1)

$1.99 §7.00

40x the BASIC pgm space
32 i/o, 12 irg, 3 timers, bus
8K flash, 512ee, S12nvram
Watchdog w/ internal osc.
40 pin DIP part #MV8515
eval(t) $25, oem(1k) $7.10

SERIAL MINI-T

RS232 terminal for Stamp, PC, Z80, AVR etc.
-super low current, powers from serial line
-LED backlit LCD, visible in all conditions

INAL

-115.2kbps, DB9 conn, simple commands
-specify 20 customizable or 16 tactile keys
eval(1) $75,0em(1k) $21.30,w/BASIC cpu $27

WWW.STAR.NET/PEOPLE/~MVS

MVS Box 803 - Syr Limited Warranty SERV'NG THE EMBEDDED
Nash.,NH 03060 MVS Free Shipping
(508) 792 9507 [® vonsri 106 cer  COMMUNITY SINCE 1979!

CIRCLE 296 ON FREE INFORMATION CARD




(Graphic Interface with

el B
Touch screen control $1 4(')91-00

RELAYS * LIGHTS » MOTORS
R =

TEMPERATURE « PRESSURS + LIGHT'LEVELS » HUMIDITY

| @&l & J

SWITCH POSITIONS + THERMOSTATS « LIQUID LEVELS

| MODEL4S........ 5189

Priced From )

'MODEL 30 .

* PLUSEINYO PC BUS
* 23 LNES D-GITAL 1/Q
* 8 CHASNEL-

8 BIY 4/6/ N

* 12 KITCOUNTER
- UP TO 14K SMP/SEC

|« 5 AALOS INPUTS

+ RE-732 INTERFACE
-3D6IN /e

* 2 AMALOS ORTPUTS
S 2COUNTIRS 24 BIT

-......8279 | MoD

12 U100 KHT A/D
» 4 ANALUOG OLTPUTS
>3 TIMER COUNTERS
* 2 DNGITAL 1 /O

0-02 .. 5. $179

* RS- 232 IBTERFACE
* TRAS, 20 AMPS

S 12EIT AD

- OPW-ISTHATED

< COMPLERE DAM

teEagee .

e

SteEd e
e

MODEL40 ..

e OO

*RE273 INTERFACE |
« 28 UNES DIGTTAL 10

* § ANANDG INPUTS

- PM GUTPEY

B~ UP YO 60 SM*/SEC

weron. $239

* R$-232 IMTERFACE
< 1B HTAD
* 8.5 JIGIT

Gr&phic display

Touch screen

Serial communication (RS-232C)
Eprom or Flash for screen storage

Only +5VDC power required

Easy to use development software
Create screens by PC paintbrush
Simple to place touch buttons software

Many

Szes
Avgailable

Many Types
Iudoor, Outdoar
Fartory, Ext. Temp|
CCFL, LED
Availakle Embedded Computer Controller
Also Available

Designtech
Engineering Co.
2001 S. Blue Island Ave.
Chicago, IL 60608
Phone 312-243-4700
Fax 312-243-47786

Prairii Digital, lné,

PHONE 608-643-8599 + FAX 608-643-6754

i
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Vartable DC

Feature-rich Circuit Design Workstation
Ultra-affordable at juist ¥ 299795

Portable Version Available for $349.95

ITripIc Output’
Cskknsibaly Our classic PB-503 the complete Proto-Board Design
Workstation is newly mproved. Enhancements Include: an
8-Channel Logic Monitor, High & Low Buffered Logic
Indicators, 8 Selectable Logic Switches, and Removable
Breadboand Socket P:ate. This velcro-backed socket plate
allows for greater circtit design flexibility; order extra to suit
your needs.

| Function Generator
Sine/ Square/ Triarmgle
Pulse TTL

‘Brexdboard Avea

| EAMOVA3LEI

High § Low

§ Logic Indicat

i Logic Indicatags,

Two Digital i 3 " A
Pusers  §i Traditional instrumentation on the unit includes continuously
R T R R D variable Function Generator. Triple Output DC Power
Supply. along with Switches, Digital Pulsers, Potentiometers
and an Audio Speaker. The highly functional PB-503 is built
to last, with an industry best 3-year warranty along with a
lifetime warranty on all breadboard sockets. Own the best!

Order yours today.

1486 Highland Avenue * Unit 2
Cheshire, CT 06410
£.800.572.1028

203.272.4330 FAX
: : . www.globalspecialties.com
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= Turn Your Multimedia PC into a Powerful
B “. ‘7< > Real-Time Audio Spectrum Analyzer

€L€ %lms Fsts

« 20 kHz real-time bandwith o Lt Mete v otens Upikes Lowy boins medow e
C 0 R A Q/,R AT I * Fast 32 bit executable
« Dual channel analysis

SHOP OUR ONLINE STORE « High Resolution FFT
www.allelectronics.com * Octave Analysis
¢ THD, THD+N, SNR measurements

f + Signal Generation
| Video/RF Modulator | ; T
« Transter Functions, Coherence :::' [
« Time Series, Spectrum Phase, gy

and 3-D Surface plots
« Real-Time Recording and
Post-Processing modes

Applications

« Distortion Analysis
Converts audio and * Frequency Response Testing

video line level sigrals to ‘ B * Vibration Measurements P riced frO m $2 99

RF which can be inputted to any teievision on * Acoustic Research

channel 3 or 4. Channel 3-4 selector switch. . (U.S. sales only — not for export/resale)
Video, audio and power inputs are through a 7 System Requirements

foot cable terminated with a mini-DIN plug « 486 CPU or greater

which generally needs to be cut off so connec- * 8 MB RAM minimum DO WNL OAD FREE 30 DAY TRIAL!
tions can be made directly to conductors in * Win. 95, NT, or Win. 3.1 + Win.32s

cabie. We supply a hook-up diagram. * Mouse and Math coprocessor www. spectraplus.com

Requires a 4.5 - 6 Vdc, 50 mA power supply or )

wall adapter (not included). 00 * 16 bit sound card

Large quantity available. $ each et il Sut
10neer Hi ware

CATe0s Frvmrsisowar] | | | PHS Hi =JaV) Spectra Plus

Assembly with 12 Vde Motor, FFT Spectral Analysis System
Gears and Pulleys

a subsidiary of Sound Technology, Inc. »

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com

Unbeatable s ——
Tl | MECT == .

Tons of

[ 4
= Electronics
g Originally part

of a motorized magnetic DESCRAM BLERS Get your FREE catalog today and discover

e d strip reader, thi - Isi i
i reny ors f e i e CONVERTERS * FILTERS {1 Isieltimiomtibenaiy

= or - . Aworm gear 1 -10- 3
turns a pair of cog pulieys linked by a coggbelt- VI DEO STABILIZERS ;?Sﬁﬁifﬁﬁdcéﬁqggﬂeﬂﬂ‘ Sc;TlS \t:r[}?ed(r;:

The rubber covered wheels pull a credit card
past a magnetic head and two U-shaped optical
sensors. Assembly includes motor, puileys, belt,
magnetic head and opto sensors. Mounted on
an aluminum platform 6.25" x 2.75".

CAT # DCM-180
$1 each

ORDER TOLL FREE

1-800-826-5432

tax today to start your subscription to
one of the most unique catalogs in the
industry, filled with super values on
surplus electronic and hobbyist
type items.

» 30 Day Trial
» Product Catalog
» 1 Year Warranty

CHARGE ORDERS to Visa, Maslercard,
American Express or Discover

TERMS: NO MINIMUM ORDER. Shipping and handiing for the S
48 continental U.5.A. $6.00 per order. All others including AK. . .
Hl. PR or Canada must pay full shipping. All orders delivered Let us p01nt yoll m

0 CALIFORNIA must |mludi[milds.la;‘%sélnga;dgza:;giz the I’lght direCtiOﬂ -

CALL, leTE to change without notice.

FAX or E-MAIL MAIL ORDERS TO:

P a1l ALL ELECTRONICS
YA Bl  CORPORATION

TALOG P.0. Box 567
(gtgde LAV \Van Nuys, CA 91408
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.THEN FIND A JOB THAT HAS A FUTURE.

Everyone has to start
somewhere.

As CIE graduates have
discovered, independent-study
from The
Cleveland
Institute of
Electron-
ics can
get you
were you
want to :
be. In a prrmm—— -
secure . Industrial Robotics
career in
electronics.

Since 1934, CIE has been on
the forefront of an ever expanding
technological revolution.
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2 Back
then it was
radio and TV,

today it's
computer

= technology,
programming
and the electron-
ics that make it all
possible. Today
and yesterday's
similarities are
uncanny... Employers are looking for
qualified applicants to hire and having
a hard time finding them.

Students at CIE receive the
training and the education needed to
get hired and to succeed in challeng-
ing fields such as computer program-
ming, robotics, broadcast engineer-
ing, and information systems manage-

Electronics

ment. ClE's —
curriculum is
unique from
other indepen-
dent-study
schools in the
respect that we
not only provide
hands-on
training utilizing
today's
technology we
also instill the
knowledge and understanding of why
technology works the way it does. This
is the foundation upon which every CIE
graduate can trace their success back
to and in which CIE’s reputation as a
quality learning facility is based on.

Pro]ct Engineer
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] Y[S' Please send me more
| » information on:

| ' CIE’s Associate Degree Program

}  CIE's 12 Career Coursas

} Mait coupon to:
CIE
I 1776 E. 17th street

Cleveland, Ohio 44114 PT30

J state Zip

Phone:

Check for G.1. Bill Details
| Active Duty Veteran

L-----------J

CIRCLE 320 ON FREE INFORMATION CARD

Independent study is not for
everyone. But, if you have the desire,
the basic intellect and the motivation
to succeed, CIE can make it happen.
Our learning program is patented and
each lesson
is designed
for indepen-
dent study
while our
instructors
are available
to assist you
whenever
you feel you
need help. Simply call or e-mail us
with your questions and our instructor
staff will be prompt, courteous and
thorough with their response.

CIE offers personalized
training to match your back-
ground with over ten career
courses, an Associate Degree
Program and a Bachelor
Degree Program through our
affiliation with World College.
And every CIE graduate got
started
ina
successful
career the
same way you
can...by
sending for
your free CIE
course catalog
and judging for
yourself if CIE’s
for you.

Telecommunications

Computer
Programming

|IC

it's More Than Just Training...
...It's an Education.

1776 East 17th Street
Cleveland, OH 44114

1-800-243-6446
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AM & FM
LOW POWER
TRANSMITTER KITS

If you are interested in building quality low power
transmitters for AM, FM Stereo, and Television
transmission, see our website for more information.

Kits covering the frequency range of 150 KHz to 1300
MHz. are available, for Amateur, experimental Part 15
uses, hobby, and radio control use.

NORTH COUNTRY RADIO

Visit our website www.northcountryradio.com

Sales: PO BOX 53 New Rochelle N.Y. 10804 Tel 914-235-6611
Technical: PO Box 200 Hartford NY 12838 Tel §18-854-9280
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stuff every srep DIRECT Programmable.
f the way. Actually draws.

v MAKIT YOURSELF  Seoss”
SOLDERING KITS A i

*“"“*} BEAMSTER , ' MOONWALKER 11

Five-function flashlight. J# .~ Sound & Light Sensor.
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: GREAT TEAM! v ROBOTI KITS®
Build, Personalize & Learn | ﬁ DIRECT

* Robotic & Electronic Kits N e ‘c?r:(‘)nkiglf\S\“i’l(’;J:V‘el)ssxi‘EB
*» Beginner to Advanced Levels e, Phone: (310 315-1900
* Solar & Electricity Kits ety { Toll Free: (8770 515-6651

O i . . 3 Fax: (310w 515-1606
sra d Venniged Gigns X L E-mail:  robatikitsdireci@pacbell.net
Web: www.rohotikitsdirect.com
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More Features
More Power
Less Money

Ivex Complete Power Tools
include: wWinDraft P350
Schematics, WinBoard
P3s50 PCB Layout, Ivex
Spice Standard Simulation
and Gerber Viewer
together in a complete,
affordable package.

Ivex Complete Plus
includes everything in the
Complete package plus
650 pin versions of
WwinDraft and WinBoard
with Ivex Spice Advanced.

Ivex 650 pin versions have
no feature limitations like
other low cost products on
the market. Fast expe-t
technical support, free 24
hour knowledge Base on
the web, and professicnal
full-featured tools have
made Ivex the preferred
choice for designers.

For larger designs

use these Ivex Products:

WinDraft unlimited $495
WwinBoard unlimited $595

Advantages

Full-feature tools

17,000 Schematic parts

Part edit & model making

Part Search

Bill of Materials with Sort
& Spreadsheet output

Heirarchy for large designs

ERC (electrical rules check)

15 Netlist outputs

7 Analysis Types

Spice Advanced
includes 14 analyses

16 PCB layers

0.01 micron grid resolution

Advanced DRC

Micro via

Gerber & NC Drill report

21, hour FREE Technical
Support Intermet
Knowledge Base

No hardware protection lock!
New: Schematic DXF output

Visit the lvex web site for complete product
information and download full function demos.

www.ivex.com

lvex Complete
Electronics CAD Package
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Ivex Complete

Eiectrenic CAD Package

Ivex Complete

Schematics $ 3 5 o

Simulation
PCB lLayout

Gerber Viewer

lvex Complete
Plus

Pé6so Schematics s 5 5 o
Adv. Simulation

Pé650 PCB Layout
Gerbzr Viewer Plus

Free board quote

Cite

The Internet source for PCB manufacturing
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