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CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high-end
software ot a fraction of the cost. Plus, with exceptional ease-of-use you'll spend less time learning
to use the software and more time designing. Both applications are compatible with your existing
software, and feature outstanding technical support. Call now for your free functional demo.

CircuitMaker 6 is a powerful schematic TraxMaker 3 is a powerful printed circuit

design and simulation program featuring: board layout program featuring:

* Professional schematic features including printout * QOver 2,000 component footprints in a fully-documented, in-
borders, title block and barred pin names dexed library. Documentation shows footprints actual size

+ Symbol editor and Macro feature for custom devices * Built-in autorouter and Design Rules Check

* Fast, accurate SPICE3f5/XSPICE-based simulation * Supports up to 6 signal layers plus power and ground

* Complete array of analysis types, including Fourier, AC, DC, planes, silk screen overlays and solder and paste masks
Parameter sweep, Transient and more * Board sizes up to 32" x 32", with no pin limitations

* Virtual instruments including a digital oscilloscope, * [ntelligent manual routing with unroute capabilities
multimeter, Bode plotter, curve tracer and more * Import any PCB netlist in CircuitMaker®, Protel® or Tango®

* Extensive library of over 4,000 models format

¢ Tight integration with TraxMaker® for quick PCB layout * Qutput RS274X Gerber files, Excellon N/C drill files and Bill

* Output PCB netlists in Protel®, Tango® and TraxMaker® of Materials
formats for use in a variety of PCB layout programs * Print to any Windows-compatible printer or plotter

* Windows 3.1, 95 and NT ¢ Windows 3.1, 95 and NT

MICRO (O DE For free demo software, or to order, call 1-800-419-4242

ENGINEERING I'NC 927 West Center Street  Orem, UT 84057  Phone (801) 226-4470 ¢ Fax (801) 226-6532 « www.microcode.com

©1998 MiaoCode Engineering, Inc All nghts reserved. CircuitMake, TraxMaker, SimCode and MicroCode are registered trademarks of MicroCode Engineening, Inc. All other brand.and product names are trademarks or registered trademarks of their respective companies.
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candle or a fireplace flame? Maybe

you've felt either somewhat nauseous

or very distracted by flashing lights.

‘ Those effects and others come from

| the tendency of your brain to “syn-
chronize” with the input presented to
it. That property is also the key behind
this month’s cover story. It uses flash-

| ing LEDs to nudge the brain, and your body, mto a state of rest.
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EDITORIAL

Buyer Beware

Just over a year ago (March 1998), my Editorial addressed the confusion
surrounding the scheduled move from analog to digital TV. Well a year
has passed and a lot of that confusion is still with us. What’s worse, there’s
now yet another uncertainty that might make you think twice about run-
ning out and buying one of those so-called HD'TV-ready sets.

Here’s the rub: To view digital HDTV signals on an HDT'V-ready set
you need a set-top HD'TV converter box. You also need a way to get the
signals from the box to the set. You could, of course, just run an RGB, S-
video, or composite video cable between the two devices. Unfortunately,
since those are all analog formats, the signal quality would not be as high
as with a purely digital link.

So why not just use a direct digital link? Well, you can’t; your new
$10,000+ HDTV-ready set does not have one. That’s because that part of
the DTV specification is still in flux.

You see, while there is a technical specification based on the IEEE 1394
interface, negotiations are still “on-going” regarding the copy protection
part of the standard. Hollywood, it seems, is worried that without a copy-
protection scheme in place on an HDTYV digital interface, it would be
possible for someone to use the digital connection to pirate high-quality
copies of HD transmissions. Without getting assurance that their rights
are being adequately protected, Hollywood is unlikely to release anything
of value to HDTV broadcasters if sets with digital interfaces are on the
market.

Everyone expects this to be eventually resolved, and industry sources say
that HDT'V-ready sets and set-top boxes with copy-protected digital
interfaces should be on the market in late 1999 or early 2000. Of course,
if you just bought an HD'TV-ready set, that does not do you a whole lot
of good.

Cad o

Carl Laron

Editor
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READERS’ QUESTIONS, EDITORS’ ANSWERS
CoNDucTED By MiICHAEL A. COVINGTON, N4TM1

Gable Simulatop

I am a technician for a telecommunica-
tions vepair facility, and my test bench is

| in need of rwo cable simulators. These units

simulate from 1000 to 30,000 feet of cable.
Lack of availability or probibitive price has
kept my employer from purchasing this test
equipment. In desperation, I'm considering
building it. 1 understand there is more to
this than simply line resistance, and any
information you can share is greatly appreci-
ated. — R. M., via e-mail

We can offer an educated guess, but

no specific plans. Basically, the elec-
trical equivalent of a long cable is the
circuit shown in Fig. 1, where R, C, and
L depend on the kind of cable you’re
simulating. For example, standard RG-6
cable has a capacitance of 18.6 pF per
foot and a characteristic impedance of
75 ohms. From the capacitance and
impedance we can calculate the induc-
tance per foot, using the formula

L=22C

which gives about 0.1-microhenry-per-
foot. Accordingly, a simulator for a
1000-foot section will have a 100-micro-
henry inductor (here shown split into
two 50-microhenry coils), an 0.02-
microfarad capacitor (0.0186 if you can
find it), and a resistance that you can
determine by experimenting with a real
cable (the resistance of the inductor may
be enough). Multiply those values by 30
to simulate a 30,000-foot section.

That’s just the beginning. At VHF
frequencies a real cable will have fre-
quency-dependent dielectric losses that
are tricky to model. Not only that, but
your inductors and capacitors will suc-
cumb to high-frequency effects; the
capacitor has some inductance and the
inductor has some capacitance. You may
need to break up your model into units
considerably smaller than the equivalent
of 1000 feet. In short, quite a bit of
experimentation is going to be required,
which is probably why this equipment is
so expensive in the first place. If you’re
successful at building a useful instru-
ment, do let us know.

Decoding Caller ID

Does Caller ID use the same protocol all
over the United States? What are the
baud rate, number of bits, and so forth?

Where can 1 get some technical information
on Caller ID? — 7. D. V., Pelotas, Brazil

The protocol is indeed the same

nationwide and is described in some
detail in Popular Electronics, August
1996, pp. 45-49 and 76; you can order a
copy from our Reprint Bookstore. That
article includes plans for a Caller-ID
decoder that interfaces to a PC.

The baud rate is 1200, the modula-
tion standard is Bell 202, and each mes-
sage includes a length marker and a
checksum. Special modem chips such as
the Motorola MC145447 and
MCI4LC5447 are used to collect the

- "

R1 L1
(MATCH C1 50 pH
RESISTANCE 0.02
OF REAL uF L2
CABLE) 50 uH
< SR >

FIG. 1—THIS SCHEMATIC IS A ROUGH electrical equivalent of 1000 feet of RG-6 cable.
Note that this model is not accurate at higher frequencies.

data, which is sent on the phone line

between rings, In fact, a good way to
learn more about Caller ID is to read the
data sheet for the MC14LC5447, avail-
able on request from Motorola
Literature Distribution, P.O. Box 20912,
Phoenix, AZ 85036. You can download
the data sheet from www.questlink.com
(do a part number search for
MCI4L.C5447). Motorola also makes an
evaluation kit, the MC145460EVK, for
experimenting with Caller ID decoding.

Telescope-Drive
Parts Wanted

1 have an electronic telescope-drive correc-

tor that I damaged by applying 30 volts
instead of 9 volts and frying all the sem:icon-
ductors. 1 bope you can help me identify the
parts I need. They are TTD62103P
(unidentified semiconductor), PMMS$713
(Sanye IC), TCH0103BP (Toshiba IC),
MC14060B (Matorola 1C), C1815-Y5F
(transistor), and 3.15434 MHz (crystal).
— T Q., Bronx, NY

Amateur astronomers (including this
uthor) use telescope mounts with drive
motors to track the stars as the earth
rotates. During long-exposure pho-
tographs, it is necessary to make some
manual corrections for three reasons: the
motor’s gears are not perfectly smooth,
the earth’s rotation period relative to the
stars is not exactly 24 hours (which is what
you get with readily available motors run-
ning at their rated speed), and the posi-
dons of celestal objects are shifted slight-
ly as light is refracted by the earth’s atmos-
phere. A drive corrector lets you run a 60-
Hz motor on a frequency of your own
choosing, close to 60 Hz, which you can
vary moment by moment. Plans for one
are in the book Astrophotography for the
Amateur, by (who else?) Michael A.
Covington (Cambridge University Press)
More information on the book, including

MON So1U0I8IT ‘6661 (LAY
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Vs
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For your free catalog of our programs dial
1-800-955-2527
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PO BOX 20345, JACKSON, MS 39208  601-371-1381

where it can be purchased can be found
on my Web site (www.mindspring.
com/~covington/astro). Note that some
newer drives use stepper motors and a
completely different corrector circuit.

Your very first step should be to con-
tact the manufacturer of the drive correc-
tor, since some of the specialized ICs are
going to be very hard to get anywhere
else. Gone are the days where a few hun-
dred semiconductors could replace every-
thing you’d ever encounter; custom and
semicustom ICs have become so com-
mon that electronic equipment is often
almost unrepairable without the manu-
facturer’s assistance. Many ICs are made
only in small quantities and never make it
to ordinary parts dealers.

Also, consider the possibility that not
all the semiconductors are burned out.
How does power enter the drive correc-
tor? Does it go through a fuse or diode?

If so, see if that is the only thing that’s
burned out.

One bit of good news is that the
3.15434-MHz crystal is almost certainly
undamaged; if you need a new one, you
can get one custom-made by
International Crystal Mfg. Co., 10 N. Lee
Ave., Oklahoma City, OK 73102. In the
meantime, to see if a new crystal would
make the circuit work, substitute a 3.58-
MHz crystal available at RadioShack; the
oscillator will run too fast, but it will run.

The TC40103BP and MC14060B are
common CMOS logic ICs more familiar-
ly known as 40103 and 4060 respectively.
Suitable replacements include
CD40103B, HCF40103B, and
HCC40103B and ECG4060B,
NTE4060B, and CD4060B respectively.
Be sure to specify whether the chips are
in ordinary DIP packages or surface-
mount packages. Unfortunately, the
40103 is rather hard to find; try a major
distributor. We found them at Newark
Electronics (75 Orville Drive, Bohemia,
NY 11716-2580; Tel: 800-463-9275;
Web: www.newark.com), which also has
most of the other parts you need. The
74HCT40103 is not a substitute unless
your circuit happens to be powered from
5 volts, and since you didn’t mention a 5-
volt regulator chip, that does not seem to
be the case.

The C1815-YSF is almost certainly a
Japanese 2SC1815 transistor (they leave
out the “2§”). Suitable substitutes
include ECG85 and NTE85, as well as
many other NPN switching transistors.

The Sanyo PMMS8713 eluded us.
After much searching we found Sanyo’s
data sheet collection at www.semic.
sanyo.co.jp/english/index-e.html,  but
even then we couldn’t identify it. You may
be able to track one down through Sanyo’s
distributor in Norwood, New Jersey (Tel:
201-784-0303).

The TTDé62103P has us stumped,
even after trying many online search
engines. Can you figure out what it is
from its position in the circuit? Or can a
reader identify it?

Where Red IS Negative

Everybody knows that on power sup-
plies and test leads, red denotes positive
and black denotes negative. In October
we remarked that telephone wires (red
and green) are “the only place in all of
electronics where red denotes negative.”

Stan Strom and one or two other read-

ers contacted us to point out that red also
marks the negative terminal of a thermo-
couple—some thermocouples, at least. So
there are at least two contexts in which
red denotes negative. Are there others?

Listening To Your Heart

There is a growing population of senior

citizens like myself who would like to lis-
ten to our heartbeats. My friend was told by
his doctor that be was experiencing beart fib-
rillation. How did the doctor know this?
Because be beard a vumble in the back-
ground.

If you could identify the parts for such a
system, it would be greatly appreciated by
many senior citizens who should not have to
wait until there is a crisis before seeing a doc-
tor. — K. R. W, Sun City Center, FL

Electronically speaking, this is a sim-

ple project—just hook up a suitable
microphone element to a microphone-
level amplifier such as RadioShack’s
277-1008. You might try removing a
microphone from its plastic case and
placing the element directly on your
chest or attaching a miniature earphone
to the tubing of a stethoscope and using
it as a microphone.

The hard part is interpreting what
you hear. Remember that your doctor
hears dozens of heartbeats every day,
almost all of them normal, and is inti-
mately familiar with the tone quality of
his stethoscope (they make them in dif-
ferent lengths with different resonant
frequencies). No matter what equip-
ment you build, you won’t have the doc-
tor’s trained ear. If you're worried about
your health, frequent medical checkups
are probably a wiser investment than
instrumentation.

LED Clock Ghip

A portion of my bam shack bas passed

away. This is a 6-digit LED 24-hour
clock. The chip, a National Semiconductor
24-pin MM5375AA/N, is what 1 need.
Local suppliers are no help. — E. D,
Placentia, CA

Unfortunately, the MMS5375AA/N
was apparently discontinued years ago.
There is a small chance that you can get
one from Rochester Electronics, Inc., 10
Malcolm Hoyt Drive, Newburyport, MA
01950; Tel: 978-462-9332; Web: www.




HOW TO GET INFORMATION ABOUT ELECTRONICS

On the Internet: See our Web site at
http://www.gernsback.com for information
and files relating to our magazines {Elec-
tronics 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.components,
sci.electronics.design, and rec.radio.ama-
teur homebrew. “For sale” messages are
permitted only in rec.radio.swap and
misc.industry.electronics.marketplace.

Many electronic component manufac-
turers have Web pages; see the directory
at http://www.hitex.com/chipdir/, or try
addresses such as http://www.ti.com and
http://www. motorola.com (substituting any
company’s name or abbreviation as appro-
priate). 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 also 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.repairfaq.org

Books: Several good introductory electron-
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,
1-800-872-7423) or on special ordar
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 ARAL Hand-
book for Radio Amateurs, comprising 1000
pages of theory, radio circuits, and ready-to-
build projects, available from the American
Radio Relay League, Newington, CT 06111,
and from ham-radio equipment dealers.

Copies of past articles: Copies of past
articles in Electronics Now and Popular
Electronics (post 1994 oniy) are available
from our Claggk, Inc., Reprint Department,

rocelec.com;  they  sell  discontinued
Natonal Semiconductor products. If
vou're reallv tond of the clock, another
alternative is to program a microcon-
troller to pertorm the same function as
the discontinued chip.

Fuel Cells

Iread the item about the merbanol-pow-
ered fuel cell in the Prototype section in the
October 1998 issue of Electronics Now.
1t was intended ro operate a cell phone. How

P.O Box 4099, Farmingdale, NY 11735; Tel:
516-293-3751.

Electronics Now and many other mag-
azines 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 (1-800-428-
7267). The free Sams catalog also lists
addresses of manufacturers and parts deal-
ers. Even if an itemisn't listed in the catalog,
it pays to call Sams; they may have a sche-
matic 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, IA
51502, and Manuals Plus, PO Box 549,
Tooele, UT 84074.

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; (http://www.arrl.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 feltow electronics enthusiasts—both
amateur and professional.

many of those fuel cells would it tuke to
power a car or motorcycde? — §. P, Rapid
City, SD

A tuel cell is a battery to which vou

keep adding chemicals (fuel); it con-
verts chemical energy to electricity.
Methanol, or wood aleohol, is casily
made in a number of ways. It’s also quite
poisonous.

We suspect it would he a lot more
etficient to burn the methanol in some
kind of internal- or external-combustion
engine, thereby converting chemical

energy into heat and motion (expan-
sion), rather than converting it to elec-
tricity and then converting the electrici-
ty to motion.

Long-Range Cordless
Phone Found

Periodically, readers ask for a way to
amplity the transmitter in a cordless
phone so it will work several miles from
the base unit. In general, this isn’t practi-
cal (or legal), because it would interfere
with other cordless phones on the same
frequency; if a signal reliably travels 1
mile, it will sometimes have some effect
10 or even 50 miles away. At the very least,
vour calls would be overheard by others.

Panasonic. however, has solved the
problem. Their new “GigaRange” cord-
less phones operate on 2.4 Glz, where
there is plenty of bandwidth, and they
use spread-spectrum technology to pre-
vent interterence and protect privacy.

Roughly, spread-spectrum means that
the frequency changes every few millisec-
onds in a predetermined pattern. This
has two benefits: privacy, because if you
don’t know the pattern vou can’t tollow it,
and prevention of interference, because if
the transmitter lands on the same fre-
quency as something else, it won’t stay
there long enough to do any harm.

The claimed range is “about a coun-
try mile; city mileage may vary.” More
information is available on the Web at
www.panasonic.com/gigarange.

Writing to 0&A

As always, we welcome vour ques-
tons. The most interesting ones are

answered in print. Please be sure to
include plenty ot background informa-
tion (we'll shorten your letter for publi-
cation) and give your full name and

address (we'll only print your initials). I/’

you are asking about a circuit, please include
a complete diagram. Duc to the volwne of
mail, we regret that we cannot give per-
sonal replies. Please send to Q&A,
Electronics Now Magazine, 500 Bi-
County Blvd., Farmingdale, NY [1735.
Questions can also be e-miled to
covington@miindspring.com but please
do not expect an immediate reply (being
a monthly magazine, we have to main-
tain a backlog) and please don’t send
graphics files larger than 100K. =
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Budget Project and Computer Books

BP317-Practical Eiectronic Timing $6.99.

Time measurement projects are among the
most constructed gadgets by hobbyists. This book
provides the theory and backs it with a wide range
of practical construction projects. Each project has
how-it-works theory and how to check it for correct
operation.

BP415-Using Netscape on the Internet $8.99.

Get with the Internet and with surfing, or
browsing, the World Wide Web, and with the
Netscape Navigator in particular.: The book explains:
The Internet and how the World Wide Web fits into
the general scenario; how do you go about getting
an Internet connection of your own; how to down-
load and install the various versions of Netscape
browsing software that are available; and how to
use Netscape Navigator to surf the Web, and to find
and maintain lists of usful sites. There’s a heck of a
lot more, too!

BP325-A Concise User's Guide to Windows

3.1 $6.99. Now you can manage Microsoft’s
Windows with confidence. Understand what hard-
ware specification you need to run Windows 3.1
successfully, and how to install, customize,
fine-tune and optimize your system. Then you’ll get
into understanding the Program Manager, File
Manager and Print Manager. Next follows tips on
the word processor, plus how to use Paintbrush.
There’s more on the Cardfile database with its
auto-dial feature, Windows Calendar, Terminal,
Notepad, etc.

BP327-D0S: One Step at a Time $5.99.

Although you spend most of your time working
with a word processor, spreadsheet or database,
and are probably quite happy using its file manage-
ment facilities, there will he times when you
absolutely need to use DOS to carry out ‘house-
keeping' functions. The book starts with an
overview of DOS, and later chapters cover the com-
mands for handling disks, directories and files.

PCP118-Electronic Music and Midi Projects

$12.95. Save cash by building the MIDI gad-
gets you need. Want a MIDI THRU box, program
change pedal, Metronome, analog echo unit, MIDI
patchbay or switcher? Over 16 practical and very
useful music and MID1 projects—all in this book!
The projects are explained in detail with full instruc-
tions on assembly.

PCP120—Muitimedia on the PC! $14.95.

What is Multimedia? What can it do for you?
It can do lots of nice things! This 184-page book
helps you create your own multimedia presentation.
Multimedia applications by people like you can
revolutionize educational and business applications
as well bring more fun, fun, fun into your leisure
computer activities.

: Poo 31 b0

BP404-How To

Create Pages for
the Web Using HTML
$7.99. Companies
around the world, as
well as PC users, are fast
becoming aware of the
World Wide Web as a
means of publishing
information  over the
Internet. HTML is the
language used to create
documents for Web
browsers  such  as
Mosaic, Net-scape and
the Internet Explorer. These programs recognize
this language as the method used to format the text,
insert images, create hypertext and fill-in forms.
HTML is easy to learn and use. This book explains
the main features of the language and suggests
some principles of style and design. Within a few
hours, you can create a personal Home Page,
research paper, company profile, questionnaire,
etc., for world-wide publication on the Web.

»How to create
paged for ;
the'Vieb
using HTML

BP377—Practical Electronic Controi Projects

$7.99. Electronic control theory is presented in
simple, non-mathematical terms and is illustrated
by many practical projects suitable for the student
or hobbyist to build. Discover how to use sensors
as an input to the control system, and how to pro-
vide output to lamps, heaters, solenoids, relays and
motors. Also the text reveals how to use control cir-
cuits to link input to output including signal pro-
cessing, control loops, and feedback. Computer-
based control is explained by practical examples.

BP411—A Practical Introduction to Surface

Mount Devices $6.99.%This book takes you
from the simplest possible starting point to a high
level of competence in working with Surface Mount
Devices {(SMD’s). Surface mount hobby-type con-
struction is ideal for constructing smalt projects.
Subjects such as PCB design, chip control, solder-
ing techniques and specialist tools for SMD are fully
explained. Some useful constructional projects are
included.

BP136—25 Simpie Indoor and Window

Aerials $2.99. Many people five in fiats and
apartments where outdoor antennas are prohibited.
This does not mean you have to forgo shortwave
listening, for even a 20-foot length of wire stretched
out under a rug in a room can produce acceptable
results. However, with experimentation and some
tips, you may well be able to improve further your
radio’s reception. Included are 25 indoor and win-
dow antennas that are proven performers. Much
information is also given on shortwave bands,
antenna directivity, time zones, dimensions, etc. A
must book for all amateur radio enthusiasts.

BP379—30 Simple IC Terminal Block

Projects $6.99. Here are 30 easy-to-build IC
projects almost anyone can build. Requiring an IC
and a few additional components, the book’s ‘black-
box’ building technique enables and encourages the
constructor to progress to more advanced projects.
Some of which are: timer projects, op-amp projects,
counter projects, NAND-gate projects, and more.

BP401—Transistor Data Tables $7.99. The

tables in this book contain information about
the package shape, pin connections and basic elec-
trical data for each of the many thousands of tran-
sistors listed. The data includes maximum reverse
voltage, forward current and power dissipation, cur-
rent gain and forward transadmittance and resis-
tance, cut-off frequency and details of applications.

ETT1—Wireless & Electrical Cyclopedia

$4.99. Step back to the 1920's with this
reprinted catalog from the Electro fmporting
Company. Antiquity dispiayed on every page with
items priced as low as 3 cents. Product descriptions
include: Radio components, ‘kits, motors and
dynamos, Leyden jars, hot-wire meters, carbon
mikes and more. The perfect gift for a radio antique
collector.

BP93-Electronic Timer Projects $2.99. This

book covers many of the possible applications of
timer circuits. These circuits may turn on or off at
either some preset time or after an elapsed time. Some
of the more complicated timer and clock circuits are
made up from a number of simpler circuits that the
author deals with individually. Also included are sever-
al special interest circuits such as cars windshietd
wiper delay unit, a darkroom timer, metronome, etc.

BP88-How To Use Op-Amps $5.99. Written as a

designer’s guide covering many operational
amplifiers, serving both as a source book of circuits
and a reference book for design calculations. There are
chapters on Meet the Operational Amplifier, Basic
Circuits, Oscillators, Audio Circuits, Filters, Miscel-
laneous Circuits, Common Op Amps, Power Supplies
and Construction Notes and Fault Finding.

BP76-Power Supply Projects $3.99. Presents a
__inumber of power-supply designs including sim-
pled unbiased types, fixed voltage-regulated types and
variable voltage stabilized designs. All are low-voltage
types intended for use with semiconductor circuits.
Apart from presenting a variety of designs that will sat-
isfy most applications, the data in this book should
help the reader to design his own power supplies. An
essential addition to the experimenters electronics
library.
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McTube Claritied

I’d like to clarify a point of possible
confusion concerning the schematic dia-
| gram for the “T'he Real McTube”
(Electronics Now, February 1999).
Although the contacts are not labeled,
RY! is drawn in the normally-closed
position. Readers should note that when
RY1 is oft, J1 and ]2 should be connect-
ed together. That condition exists when
the unit is either powered off or with a
footswitch plugged into J3. As long as
RY1 is not grounded—uctivating it—the
audio signal should bypass the amplifier
circuit.

FRED NACHBAUER

Airport Buddy Authorship

I was surprised to see that the article
“Airport Buddy” (Electronics Now,
January 1999) used the exact circuit that
I published in Electronic Design News

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Bivd.,
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all fetters can be
answered personally. All letters
are subject to editing for clarity
and length.

(EDN) magazine in September 1997, 1
don’t mind cross-pollinaton of ideas.
We all stand taller, because we stand on
the shoulders of others, but I, personal-
ly, do my darndest to give credit where
credit is due.

I'would appreciate a correction in your
magazine identifying me as the originator
of the circnit and acknowledging that
EDN actually published it previousty.
STEVE HAGEMAN
Windsor, CA

High Pressure

I suspect that you will receive quite a
few calls and letters pointing out that
the atinospheric pressure is  typically
around 29 inches of mercury, not 39 as |
typoed in “Tech Musings” (Electronics
Now, February 1999).

It was a very clear and calm day. I was
on a different planet at the time.

DON LANCASTER

Half the Picture

It has come to our attention that one
of the illustrations in the I'ebruary 1999
installment of “Q&A” appeared incor-
rectly. In particular, half of Fig. 4 was
inadvertently left out during the prepa-
ration of the miagazine. The complete
illustration appears here as Fig. 1. We
are sorry for any imconvenience or con-
fusion that might have heen caused.—

Editor

I You can Build (adgets!
Here are 3 reasons why!

D BP345—GETTING
STARTED IN
PRACTICAL
ELECTRONICS ...$6.99
If you are iooking into
launching an exciting
hobby activity, this text
provides minimum es-
sentials for the builder
and 30 easy-to-build fun
=i Drojects every experi-
menter should ray with. Printed-circuit board
designs are inclucied to give your project a pro-
fessional appearance

D BP349—

PRACTICAL OFTO-
ELECTRONIC
PROJECTS ........ $6.99
If you shun opta-elec-
tronic projects for lack of
knowledge. this is the
hook for you. A bit of in-  §
troductory theory comes
first and then a number
of practical projects :
which utitize a range of opto devices, trom a fll
ament bulb to modern infrared sensors and emit-
ters—all are easy to build.

Practical Electronic

BP363—
MusieProfects | [ pracricat
A ELECTRONIC
| MUSIC PROJECTS
........................... $6.99

The text contains a good-
ly number of practical
music projects most often
requested by musicians.
Alt the projects are rela-
tively low-in-cost to build
readily available compo-

I and all use standard,
g nents that you can buy. The project categories
,I are guitar, general music and MIDI.
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EQUIPMENT REPORT

SOUNDSMITH CORP.

CDT-4 AUTOMATED CD-PLAYER TESTER

This careful listener can
belp you test and repair
CD players and
CD-ROM drives.

CIRCLE 15 ON FREE INFORMATION CARD

N ot too long ago, one was literally

surrounded by cassette-tape play-
ers. Every home stereo was equipped
with one, most cars had cassette decks,
pocket-size players were everywhere, and
no hoom box was without one. Today,
however, cassette decks are disappearing.

In there place we have cheap pocket-
size CD players. Single-play CD decks
and even multi-disc changers are avail-
able In many new cars, every stereo sys-
tem has a disc player, and no hoom box
is without one. Computers, both desk-
top and notebook, all come standard
with CD-ROM drives, which are almost
identical in operation to their audio-
only counterparts.

But, as with anything mechanical
and/or electronic, every one of those
CD players will end up needing repair at
some point. Granted that a lot of cheap-
er units are considered to be essentially
throw-away items, higher-end audio
players and CD-ROM drives often wind
up in repair shops, factory service cen-
ters, and PC repair and salvage depots.
In those types of operations, anything
that can help pinpoint problems can save
time, and thus lead to greater profits.
That’s especially true if the device can
detect intermittent problems that usual-
ly take hours to track down, which
destroys productivity and profits.

Soundsmith CDT-4

The Soundsmith CDT-4 is an auto-
matic test system for all types of disc
drives. It non-invasively tests CD play-
ers, DVD, laserdisc players, CD-ROM,
and DVD-ROM drives. The CDT-4

tests drives for changes in signal level,

skips, distortion, and loss of signal.
Errors are displayed on 7-segment
LEDs and logged in non-volatile mem-
ory for up to 5 days. The information
can also be fed to a computer or printer
through an RS232 port. The device
costs $749.95.

The CDT-4 is a test instrument the
size of a small shoe box. It comes with a
special audio CD that not only tests the
integrity of the player’s analog signal path,
but also contains tracks that the CDT-4
tester can “listen” to and then keep track
of where and when any errors occurred
and what types of errors they werc. Such
chies can help pinpoint malfunctions.

Failures have many possible causes,
including manufacturing defects, tem-
perature extremes, component wear, and
so on. Intermittent problems are hardest
to deal with, because usually the only
way to solve such problems is by having
a technician patiently listen for prob-
lems to occur. Small repair shops can ill
afford to spend hours listening for errors
to reveal themselves, so there’s got to be
a more efficient way to test. The CDT-
4 is the answer: it listens for CD-player
errors for you, without taking a salary.

It is important to note, however, that
the device will not turn someone com-
pletely unfamiliar with troubleshooting
and repairing CD players into an expert
technician overnight. That stull takes
years of experience. The CD'I-+4 is sim-
ply a tool that can help screen out detec-
tive drives and provide clues as to what
might be causing various problems. But
if, for example, a CD player or other
unit simply won’t power up, the CDT-+4
would be of no assistance.

Hooking It Up

Connecting a computer drive or
home entertainment player to the unit is
a piece of cake. One simply connects the
left and right stereo outputs on the device
being tested to a pair of RCA inputs on
the CDT-4. The CDT-4 does not come
with any audio cables, but a typical CD
player connection requires just a com-
mon stereo RCA-to-RCA cable.
Speakers should not be connected to the
test setup. The CDT-4 can be powered
from the included AC adapter or from 12
volts DC for automotive testing.

With hoth the CDT-4 and the device
being tested turned on and with the test
CD loaded, a simple calibration proce-
dure is performed first. That involves
playing the CD, pressing a calibrate but-
ton on the CDT-4, and adjusting a dial
to illuminate LED indicators in a certain
pattern—sort of like a level meter. Next,
one stops the disc, presses a test button
on the CDT-4, and then plays the disc
through to the end—it takes just over an
hour to play the 32 two-minute tracks.

As the disc plays, any errors detected
are logged by the CDT-4, and an alarm
will sound when the first error is detect-
ed. The alarm can he turned off if
desired. Once the disc is finished play-
ing, the error log can be scrolled
through. Unfortunately, instead of pro-
viding numeric error codes, various pat-
terns on the seven-segment displays
must be deciphered using a key printed
in the CD jewel box and in the instruc-
tion manual. Fach error code generates
a pattern on the display that indicates
the channel (left or right), type of error,
and which track and where in the track
the error occurred. Frror information
can also be output through a serial port
on the CDT-4 to a computer or printer.

The CDT-4s instruction manual
explains what the error codes mean and
also provides some tips as to what cer-
tain problems might indicate. For exam-
ple, a drive that experiences problems
before it’s fully warmed up might have
thermal defects. Or if errors occur
toward the end of the disc, that could




mean that tolerances are off and the
drive can’t track a disc properly at the
outer edge. The type of error that
occurs can also give clues as to what’s
wrong. But again, a technician must
then confirm the problem, repair it, and
then retest before the job is done. The
CDT-4 is quite useful in verifving that a
repair 1s successful, as the device can he
made to work in conjunction with a
player’s repeat mode and test it for hours
on end.

The instruction manual even gives
some advice on troubleshooting certain
drive parts by nudging them here or
there, applying a drop of oil, and so on.
But, as mentioned before, the CDT-4
will not fix problems for vou. That’s still
up to you, but if your work involves
screening out defective drives or listen-
ing for trouble, the CDT-4 could be
your best friend. It'll work long hours
and never complain.

For more information on the CDT-4
contact the manufacturer directly (The
Soundsmith Corporation, 8 John Walsh
Boulevard, Suite 417, Peekskill, NY
10566; Tel: 800-942-8009; Web: www.
sound-smith.com), or circle 15 on the

Free Information Card. N

POPTRONIX

Online
Edition

Electronics CD ROMs

Want to improve your design skills?

Then you should consider our range of (D ROMs by besi-selling author Mike Tooley.

Electronic Circvits and Components provides e sound introduction o the principles
and applications of the most common types of electranic components and how they are
used to form complefe circuits. Sections on the disc indude: fundomental electronic
theory, active components, passive components, analog circuits and digitel circuits.
Includes circuit s and ossignments for Electronics Workbench.

| The Parts Gallery has been designed to overcome the problem of compenent ond
| symbol recognition. The (O ROM will help students recognize common electronic

componentsand their cosresponding symbols in ciscuil diagrams. Quizzes are included.
‘ The Parts Gollery is free with Electronic Greuits and Components.

i
Digitad Electronics details the principles and pradiice of digital electronics, including
logic gotes, combinational and sequential fogic circuits, clocks, counters, shifi registers,
and displays. The (D ROM also provides on introduction fo micraprocessor-bosed
| systems. Includes circuit s and assignments for Electronics Workbench.

Analog Electronics is o complete leatming resource for this most difficult subject. The

(DROM includes the usualwealth of virtuol laberatories as well as an electronic circuit

simulator with aver 50 pre-designed onalog circuits, which gives you the ulfimate

learning tool. The (D ROM provides comprehensive coverage of analog fundamentoks,
: fransistor cireuil design, op-omps, filters, oscillators, and other enolog systems.

‘ “...nammers home the concepts in a way

that no textbook ever couid.” .
Electronics Australia

Interested in programming PIC micros?

| We have the perfect solution:

Our PiCiutor (D ROM can teach you how to write assembly language programs for the
PIC series of microcontrotlers. The (D ROM's 39 tutarial sections will guide you from
basic PIC orchitecture, commands, and progromming techniques up fo advanced
toncepls such os waichdog fimers, inferrupts, sleep modes, and EEPROM data memory
use. Over 80 exercises and challenges ore provided fo fest your understanding, and the
unique Virtual P1C allows you to write and test programs on -screen.

The complementary development kit includes o reprogrammable PIC16(84, which yau
<an program vid your prinfer port. The institution version {designed for use in schools,
colleges and industry} includes o quad 7-segment LED display and alphanumeric L(D
display. The development kit provides on excellent platform for both learning PIC
programming ond for further project/development work. Assembler and send {vig
prinfer port) software is included on the (D ROM.

produced by

i)

matrix

multimedia

Prices and Versions
Institution versions are suitable for use in schooks, colleges and industry
Student versions ore for stutent/home use.

We’re on the web

student  institution
version version
E Electronic Circuits & Components $56 $159
) Digital Electronics $75 $189
. Analeg Electronics $75 $189
We are starting up, & PICtutor {CD and development board)§179  $350

» Shipping costs 1o Canada an cddifional $5. Overseos arders please confodt
development hourd (institution version) CLAGGK Inc. for shippingcoste.

see http:/iwww.MatrixMultimedia.co.uk for full specs and demos

Please drcle the products you viould like to buy on the table obove right, caleulate the total cost, fillin the form order Form
| belowand send it fo us. Please aflow 4 - 6 waeks for delivery.

but you can watch us grow!

Projects for beginners
to experts!

1 Name:
New Product information! P -
Bookstore—discover . -
what’s I'IEW! { Zip : Telephone: _ -
| i have enclosed my check for $
Signature . ==—%

Please charge my credit card for $:

http:llwww'poptronlx'com Nate that the delivery address and the aadress at which oo r - 7
the card is registered must be the same. 5 I I { ; i l I l E | l L
I Card type R Expire date: | | ’ -| [

WE'RE WITH You EVERY DAY iRl
24 HOURS A DAY! DROP IN!

Mastercard, Visa, or Discover only

Ciaggk Inc., PO Box 4099, Farmingdale, NY 11735-0792

WE'D LOVE TO HAVE YOU VISIT!

email claggk@poptronix.com
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HIS MONTH WE WILL CONTINUE OUR DISCUSSION OF
THE HORIZONTAL-DEFLECTION SYSTEM. AS BEFORE, OUR

EMPHASIS IS ON COMPUTER-MONITOR TROUBLESHOOTING AND

‘ REPAIR, BUT MOST OF THE INFORMATION ALSO APPLIES TO TV

sets and other CRT-based raster-scan

systems.

" Before we go on, I'd like to give special
thanks to a few Philips engineers (actually
one and several fractions!) for much of the
information in this (as well as last month’)

' article. More details can be found at my
Web site (www.repairfaq.com).
And finally, a warning: Make sure
you understand the safety issues
| involved in working inside a monitor or
| TV, especially with respect to line volt-
age, high-voltage hazards, and charged
capacitors (even when unplugged).
Always confirm that power-supply
capacitors are discharged before touch-
ing anything, even after the plug is
pulled, and use an isolation transformer
when probing signals in a powered mon-
itor. See the safety information provided
in previous articles in this series and/or
the “Safety Guidelines for High Voltage
and/or Line Powered Equipment” at my
Web site.

When troubleshooting deflection
system problems—especially those that
tend to blow expensive parts—the use of
the series light-bulb trick described a
few months ago may be worth while
unless you own stock in the appropriate
semiconductor manufacturer!

Deflection System Signals

Due to the particular nature of the
signals on the deflection yoke, special
techniques must be used to safely view
them on a scope. You cannot put a

ground clip on either terminal of the hor-
izontal yoke because one side carries the
flyback pulses, which are approximately
1000 V p-p, and the other side carries the
S-correction voltage, which may be 100
V average with a 50 V p-p vertical rate
parabola. Both signals are at the horizon-
tal frequency (15.75 kIHz and up). You
need a 100:1 oscilloscope probe for the
1000 V p-p signal! The vertical coil car-
ries lower voltages (on the order of 50 V
p-p max) and at the vertical frequency (50
to 120 Hz), so this is less of a problem.

BY SAM GOLDWASSER
SERVICE EDITOR

Troubleshooting HOT Problems

Usually you connect the scope
ground to a large heat sink, unless the
heat sink carries a warning label that it is
not grounded But even if it does not,
don’t assume!. Always check first to
identify a proper ground and use an iso-
lation transformer for safety since the
chassis and power-line grounds might
not be the same.

When diagnosing TV and monitor
deflection problems, a current probe
may be desirable to view the current
waveforms in the yoke and flyback. If
you have a current probe for your scope,
it can he used to monitor the various
current waveforms. I have used a
Tektronix current probe I picked up for
10 cents at a garage sale to view the yoke
current on TVs. The rendition of the
horizontal deflection current waveform
is quite good. However, the vertical suf-

b=l SCOPE
™ VERTICAL
EXACTLY ONE WIRE %
TO HORIZONTAL YOKE <3 3
PASSES THROUGH CORE B
z SCOPE
SPLIT GROUND
FERRITE
CORE

FIG. 1—WHILE NOT STATE-OF-THE-ART, this current probe is easy to build and works
well for this application. The schematic is shown in A, while the layout is shown in B.




fers from severe distortion due to the
low frequency cutoff of my probe.

Building a Current Probe

If you don't have a current probe for
your scope, here’s how to build your
own “Not So Fantastic Current Probe.”
As the name implies, it is not exactly
state of the art, but it will do for this
application and will work with almost
any type of scope.

On the plus side, this current probe
should cost you next to nothing and,
despite its name, seems to be actually
quite usable for viewing the horizontal
deflection waveforms. It is made from a
split ferrite core (preferably one that
snaps together) of the type used on key-
board and monitor cables for RFI sup-
pression.

The schematic is shown in Fig. [A; a
sketch of the physical layout is shown in
Fig. 1B. To build yours, wrap seven
turns of insulated wire around one half
of the core. Next, solder a 2.2-ohm
resistor -across the two leads to act as a
load. Finally, connect the leads to the
vertical input of your scope via a coaxial
cable or probe. Note that these instruc-
tions are just guidelines; you can experi-
ment with the number of turns and load
resistor value for best results.

To use your probe, place one—and
only one—of the current-carrying wires
to the horizontal yoke inside the ferrite
core and clamp the two halves together
(use a rubber band, adhesive tape, or
whatever else works if it doesn’t have
built-in clips to hold it together).

For a typical horizontal deflection
yoke, the probe will yield a signal with a
few tenths of a volt p-p amplitude. The
shape is similar to that from my fancy
and (originally) expensive Tektronix cur-
rent probe—a slightly squashed saw-
tooth for a monitor that is functioning
properly (you do recall from our earlier
discussions why it isn’t a perfect saw-
tooth, right?). Enjoy the show! Like the
Tektronix probe, this one will also not
work well for low-frequency (i.e., verti-
cal yoke) signals.

HOT Specs and Substitutions
Now it is time to continue with some
discussions of issues related to
Horizontal Output Transistors (HCTs).
These are at the heart of every deflec-
tion system and are one of the most
common parts to fail in a TV or moni-
tor. Hopefully, based on our discussion
last time, you will be able to appreciate

that the HOT must be treated with
more respect than just a fast switch.
Every deflection transistor has its

HOT WITHOLIT
BLILT-IN DAMPER
B ADA NG SUFFIX

A
i3
B
DD
Ro ¢ DAMPER
500 ¥ B
HOT WITH
BUILT-IN DAMPER
1D BUFFIx
B

FIG. 2—WHILE THE PIN-OUT for a HOT
without a damper (A) looks like a standard
bipolar transistor, adding a built-in damper
diode (B) complicates things.

own requirements for:

* Amount of base drive current, espe-
cially the I at end-of-scan.

e Waveform of base drive current
(rising, steady, falling).

¢ Speed of reduction base drive cur-
rent at switch-off.

The most effort goes into the opti-
mization of the magnitude of the base
drive current. The problem is: gain
spread. In the ideal world, all transistors
would come from the factory with exact-
ly the same gain. In the real world, this
isn’t the case—it isn’t even close. You
have to find one optimum drive so that
neither the high-gain nor the low-gain
type will dissipate too much power, tak-
ing into consideration the variations in
other circuit components as well. There
used to be other spread factors influenc-
ing the dynamic transistor parameters,
but fortunately, those have been mostly
eliminated by better process control.

If the drive current is not exactly
right, two conditions could occur: over-
driving and underdriving. Overdriving
causes a slow switch-off behavior; some
collector current keeps flowing during
the beginning of the flyback and will
cause dissipation. Underdriving causes
bad saturation; the collector voltage will
start to rise before the flyback should

start. This too causes dissipation. Either
condition is easily observed with an
oscilloscope, a current probe, and a
1:100 voltage probe (be sure to calibrate
it for high-frequency response!).

The dissipation as a function of the
base drive current is a more-or-less par-
abolic function with a global minimum.
The minimum will be different for high-
gain and low-gain types. By measuring
the curves for both extreme types and
combining them, an optimum drive for
the random type will be found, with a
figure for the worst-case dissipation.

All this will only be true if you insert a
device that is a member of the population
spread for which you optimized the base
drive. If you just insert a random other
device (different type, same type but dif-
ferent brand, same type and brand but
much older/newer batch), then all bets
are off. Dissipation may be way too high,
with early failure as a result (and possibly
a distorted picture geometry due to
excess damping of the waveform).

Note that with horizontal output
transistors, bigger is not better. If you
substitute a higher-rated transistor
(more amps, more volts, more watts,
faster switching, whatever) for a lower
one, then there is a very big chance that
it will fail earlier, not later. The reason is
that the drive conditions will now be
wrong (most likely underdrive) and the
transistor will overheat from toc high
conduction losses. So do yourself a favor
and get a correct replacement type.

If cost weren’t an issue, transistors
and other parts could be hand selected
(and some are in any case). But, you
wouldn’t be able to buy a monitor for
$200 if that were required!

As noted above, component spread
requires that base drive must be opt-
mized for the whole range of gain with-
in a type. That range can be so large that
at the limits of the spread the dissipation
can still be too large. The reason is that
the device with the largest gain will be
overdriven, causing a tail in the current
at switch-off, whereas the device with
the smallest gain will be underdriven,
causing it not to saturate enough. Each
condition can be easily viewed on the
scope. By varying the base drive you can
minimize dissipation.

Normally one base drive is set for the
entire population, accepting the varia-
tion in dissipation and its upper limit.
Sometimes the variation is so large that
this will not be acceptable. But this is
unlikely for a BU508 in a 16-kHz appli-
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cation. Substituting it with a similar type
from a different brand with different
parameter spread may indeed cause it to
dissipate too much and thus fail early.
This has nothing to do with price or
quality, just with a different optimum
base drive.

Table 1 is a list of HOTs used in
smaller monitors—and not a complete
one at that. In nearly all cases, the
devices will be plug-in substitutes for
each other within a category. Note that
transistors with built-in damper diodes
(see Fig. 2) also are likely to have a base
to emitter resistor of about 50 ohms;
keep that in mind when testing a HOT
with a multimeter because a 50-ohm
resistor will look like a shorted junction
on the diode-test scale.

For designs with larger screen sizes
(and higher frequencies) the device selec-
tion is not so straightforward, as some
designs split the horizontal deflection and
high voltage generation circuitry.

Continuous dissipation is hardly ever
the cause of failure. Failure is usually
due to some infrequent transient condi-
tion. For multi-frequency monitor
designs 1991-1994 mode-change was/is
a big killer. When repairs are made, it is
wise to cycle through a mode-change
sequence. Delays of about 1 minute
between changes should be used; short-
er delays can cook the device.

As a rule, once an engineer has a bad
experience with mode change he takes
greater care in the small-signal circuitry
of his next design. This has led to mode
change, in general, becoming more
benign in the last couple of years.
However, in Taiwan and Korea there is a
high turn around of engineering staff
and some, shall we say, less than perfect
designs do still reach production.

Note that “cooking” a device by
mode changing would take at least 30
minutes of continuous changing, with a
delay of about 20 seconds between each
change. If a device fails during such a
sequence, the old spit test is good indi-
cator of why that happened. That is, a
drop of spit on the HOT immediately
after failure can tell us a lot: if it sizzles,
then the device has probably cooked, if it
doesn’t then the device failed instantly
after one stressful cycle. Frontiers of
technology it is isn’t, but it is a useful
technique. If you do get failures that
haven’t been caused by the HOT “cook-
ing” I have no easy solution, sorry! (But
see below).

By the way, a MOSFET would have

* 15 inches, XVGA (64 kHz}

H

Table 1—Soma Typical HOTs Used in Monltors %
A—1ypaEgB%J§fgﬂBAF. 2504830, 2505148
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% <
Boe o é o

Fur
) e

-4 D-types: BU25080F, 25C4762, 2504816, 2505143,

%

25804291, 2505250; 5

A-typas: BUZ520DAF BU2522AF, 25038854, 25C3888A,

2804757, 25CATSB, 2505128, 2504438, 5
2504770, 2504743, 2SC5067, 2506207, 3
2505251, 2505002, H

D-types: BU2520DF, 25C3892A, 25C3893A, 2504531,
2504763, 2504124, 2SC4TED, 2505298, |
2504742, 2504744, 2504927, 2505003,

(A=no damper, D=built in damper dioda).
2

to be mighty large to replace a bipolar
deflection transistor. For example, a
1500V MOSFET that behaved as a
BU2508 would have to be nearly twice
the size and at least twice the price.
Getting 10V on all the gate cells of such
a big chip requires a lot of charge to be
injected (i.e., current) and then removed
(reverse current); much like a bipolar
drive.

Typical HOT Dissipation

Just measuring the actual power dis-
sipation in a HOT is not trivial due to
the nasty shapes of the voltage and cur-
rent waveforms. The information in
Table 2 is for TVs, but similar numbers
apply to monitors, and extrapolation to
higher scan rates is easy since, as noted,
dissipation is roughly proportional to
the horizontal scan rate. As you very
likely might guess, a monitor running at
a 100-kHz horizontal scan rate will like-
ly be dissipating quite a bit of power in
the HOT!

HOT-Related Failures

The remainder of this month’s
installment deals with problems result-
ing in blown HOTs. Those are among
the most common types of monitor fail-
ures and can be both the easiest and
toughest to repair. Sometimes, HOT
failure is an isolated event with no real
cause. In that case, replace the HOT and
you are done. However, very often there
is a cause for the failure, and you may go
through a few expensive replacement
HOTs before identifying it. And the

ones none of us want to deal with at all
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are the random failures separated by a
few days or months.

HOTs Keep Blowing

Unfortunately, what causes a HOT
to continually blow or run hot is often
difficult to definitively diagnose and
repair and will often involve expensive
component swapping.

It might be logical to assume that a
new flyback transformer is needed (if for
no other reason than that it is an expen-
sive part'). But that is not necessarily the
case.

In fact, if it were the flyback failing
under load or when it warms up, there
should be some warning such as the pic-,
ture shrinking for a few seconds before
the “poof.” If, on the other hand, the
monitor performed normally until it died,
there are other possible causes. Those are
summarized below and in Fig. 3.

Causes for HOT Failure

e Improper drive to HOT. That
includes a too weak drive (or a HOT
with a too low Hpg), causing Vg (sat)
to be too large, giving conduction losses.
It also includes a too strong drive (or a
HOT with a too high Hgp), causing it
to switch off too slowly, giving switching
losses.

Base drive should be optimized to
balance between those 2 losses. Check
driver and HOT base circuit compo-
nents. Dried-up capacitors, open resis-
tors or chokes, bad connections, or a dri-
ver transformer with shorted windings
can all affect drive waveforms.

e Excessive (B+) voltage on HOT

>

Table 2—Typical HOT Dissipations

14-21 inchas, 16 kHz; About 1 W

[soma have the HOT running in free-air)

,21-36 inches, 16 kHz; Less than 2W  (some naw large CRTs only need 3 A p-p)
25-36 inches, gz kHz: Lass than 4 W (dissipation really 15 proportional to frequency)
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FIG. 3—AS YOU CAN SEE HERE, there are a lot of different problems that can lead to

HOT failure.

collector. Check the low-voltage regula-
tor (and line voltage if this is a field
repair), if any.

o Defective safety/flyback capacitors
or damper diode around HOT (though
that usually results in instant destruction
with little heating).

e New transistor not mounted prop-
erly to heat sink—probably needs mica
washer and heat-sink compound.

 Replacement transistor not correct
or inferior cross-reference. Sometimes,
the horizontal deflection is designed
based on the quirks of a particular tran-
sistor. Substitutes may not work reliably.
In such cases, you can always try to opti-
mize the base drive by changing the
value of the power resistor that feeds the
drive circuit at the primary of the drive
transformer. But you’re on your own
here! Clearly label what you have done
or else your name will be mud if the unit
ever needs to be repaired by someone
else in the future,

e And, of course, bad connections in
the drive or output circuitry can be the
cause of almost any sort of failure!

The HOT in a properly designed
monitor or TV should not run exces-
sively hot if properly mounted to the
heat sink (using heat sink compound}. It
should not be too hot to touch (CARE-
FUL: don’t touch with power on—it has
those nasty thousand-volt spikes and
may be line connected; unplug the unit

first, then discharge the power-supply
filter caps before touching). If it is
scorching hot after a few minutes, then
you need to check the other problems.

However, it is possible that the
deflection circuit is just poorly designed
in the first place and it has always run
hot (though it is unlikely to have always
been scorching hot). There is no way to
know for sure without a complete analy-
sis of the circuit—not something that is
a realistic possibility. In this case, the
addition of a small fan may make a big
difference in HOT survival.

It is also possible that a defective fly-
back—perhaps one shorted turn—would
not cause an immediate failure and only
affect the picture slightly if at all. That
would be unusual, however. We will deal
with the details of flyback testing in a
future Service Clinic article.

Note that running the monitor with
a series light bulb may allow the HOT
to survive long enough for you to gather
some of the information needed to iden-
tify the bad component.

HOTs Blowing at
Random Intervals

In such cases, the HOT may last a
few months or years but then blow
again. As you might expect, these are
among the hardest problems to locate. It
could even be some peculiar combina-
tion of user cockpit error—customer

abuse—that you will never identify. Yes,
this should not happen with a properly
designed monitor. However, a combina-
tion of mode switching, loss of sync dur-
ing bootup, running on the edge of
acceptable scan rates, and frequent
power cycles, could test the monitor in
ways never dreamed of by the designers.
It may take only one scan line that is too
long to blow the HOT.

On the other hand, the cause might
be one of the ones listed in the preced-
ing section, just not as obvious—blow-
ing in a few days or weeks instead of a
few seconds. Even so, in such cases the
HOT will likely be running very hot
even after only a few minutes.

Another possible cause for random
failures of the HOT are bad solder con-
nections in the vicinity of the flyback
and HOT (very common due to the
large number of hot-running, high-
power components) as well as the hori-
zontal driver and even possibly the sync
and horizontal oscillator circuits, power
supply, or elsewhere.

Preventing Random
HOT Failures

As noted above, a bigger HOT is not
necessarily the answer. A selection of the
same HOT for 1700-V breakdown volt-
age may help, but is not an option out-
side the design lab.

A separate HV supply (only in the
most expensive monitors) would also
help to save the deflection transistor, but
might kill its HV twin. Of course, this is
not an option in the field (unless you are
REALLY into rework!).

Soft-start circuits make a big differ-
ence, but are an inherent part of the
design, not an afterthought.

The chance of failure may also be a
function of unspecified transistor para-
meters, so sometimes the mere swapping
of a HOT might solve it permanently.

And, in the unlikely event it is an
EMI problem (like a cellular phone
lying on top of the set), then obviously
the cause must be eliminated. A layout
change is a better remedy but out of
reach of a repair shop.

Testing for HOT Failure

This topic was covered in detail a
couple of months ago, but just to refresh
your memory:

For a monitor or TV with no blown
fuses that will not start, here are some
quick checks to see if the HOT is good
and has power and drive:
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¢ HOT tests—check across each pair
of pins for shorts (preferably removed
from the circuit board). No junction
should measure much less than 50 ohms
or so. Lower readings almost certainly
indicate a bad HOT. If in-circuit, how-
ever, the reading between base and emit-
ter will be near zero due to the sec-
ondary of the driver transformer.

e Power—with the HOT removed,
measure across the collector to emitter
with 2 multimeter (if there is no deflec-
tion, this is safe with the HOT in place).
There should be solid B+, typically about
100 to 160 V (for 115 VAC TV sets—
possibly higher for 220 VAC sets), 60 to
170 V or higher for auto-scan monitors.
If this is missing, either there is a problem
with the power supply or the emitter
fusible resistor has blown (probably in
addition to the HOT) and there is no
return for your voltmeter. If it is pulsing,
the power supply may be cycling on over-
voltage—the HOT may be good in this
case but there is no base drive.

e Drive—put an oscilloscope on the
base—there should be pulses around .7
V for most of the scan and probably

going negative a couple volts at least for
retrace. If drive is weak or missing,
determine how base drive is derived as
there may be a problem in the startup
power supply or deflection IC.

Testing Replacement HOTs

The following is useful both to con-
firm that a substtute replacement HOT
is suitable and that no other circuit prob-
lems are stll present. However, single
scan-line anomalies (when changing
channels or where reception is poor with
a TV, or when switching scan rates
and/or when no or incorrect sync is pre-
sent with a monitor) resulting in excessive
voltage across the HOT and instant fail-
ure are still possible and will not result in
a HOT running excessively hot.

e Function—confirm that the monitor
or TV behaves EXACTLY as you expect
it to. Look for any sign of changes in pic-
ture width and other aspects of geometry
that might indicate a less-than-happy
horizontal-deflection system.

» Temperature—after letting the unit
run for a while, unplug the unit and con-
firm that the voltage on the HOT col-

lector is near zero (discharge the power
supply filter capacitors if it is not) and
see how hot the HOT is. Note:
Unplugging without switching off may
result in the capacitors discharging
faster if the unit has a soft (logic-con-
trolled) on/off switch. Careful, the
HOT may be really hot—start at the far
end of the heat sink and work your way
towards the transistor case. Obviously, a
temperature probe (insulated!) would be
better as it would be able to make mea-
surements while the HOT is powered.
You can also use a cheap thermometer
for this purpose—attach its sensor to the

heat sink near the HOT.

Wrap Up

That’s it for now. Next time we will
continue our discussion of deflection-
system operation with a variety of spe-
cific problems and possible causes and
solutions. Until then, check out my Web
site, www.repairfaq.org. I welcome com-
ments (via e-mnail only please at
sam@stdavids.picker.com) of all types
and will reply promptly to requests for
information. See you next time! [EN |

Xm__-""‘"
Aoder M.mhg.,,. € Parte

with
the

NEW! The Seventh Edition is contained on a
3% diskette for IBM PC AT/XT compatibles,
DOS 2.1 or higher. The disk software allows
technicians to search by manufacturer for
model numbers and description of part num-
bers. A parts editing sequence gives an on-
screen view of all substitutes for parts en-
tered. With the diskette, the technician can
update files by adding model and parts

NOW Find the Right Part for Your VCR!

The 172-page Eighth Edition of the VCR
Cross Reference contains both model
and part number cross references.
Over 7,810 new parts and 1927 new
models have been added.

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

ISCET VCR CROSS REFERENGE

crosses of future models. The Eighth Edition
can be printed on pages completely from
the diskette.

The ISCET VCR Cross Reference, Seventh
Edition, is on 8% X 11-in., pre-punched
pages and sells for $24.95. The 3% inch
diskette sells for $69.95 and you can view
listings from a monitor or printed page.

ONLY $24.95 tor pages
$69.95 diskette

Not including Shipping & Handling

Claggk Inc.

VCR CROSS REFERENCE OFFER
P.O. Box 4099

Farmingdale, New York 11735-0793

Name

Business
Address __
City

State

Zip_
Phone

Enclosed $24.95 for the ISCET VCR Cross
Reference, Eighth Edition.

Enclosed $69.95 for the Idiskette containing the
ISCET VCR Cross Reference, Ver. 7.0

Include $5.00 for shipping Version 8 pages within
the United States. Al other countries add $6.00
{surface mail}.

Include $3.00 for shipping Version 7 disk within the
United States. All other countries add-$4.00 (surface
mail).

The total amount of my order is $ ;
Check enclosed—do not send cash. US funds only.
[ vVisa [ MasterCard Exp.Date_ / /

Card No.
Signature

New York State residents must add
applicable local sales tax to total.
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CIRCLE 20 ON FREE INFORMATION CARD

CIRCUITMAKER PRO AND TRAX-
Maker Pro are enhanced, extra-strength
. editions of MicroCodes standard
CircuitMaker and TraxMaker products
that offer schematic-capture, simulation,
and PCB-layout capabilites.
CircuitMaker Pro provides high-
quality schematic capture, as well as
accurate SPICE-based analog, digital,
and mixed-signal simulation in one
complete program. Schematic features
include a built-in symbol editor for cus-
| tom symbol creation, automatic wire
routing, printout borders, and enhanced
pin annotation. CircuitMaker Pro’s
advanced simulation abilities include 11
different analyses, such as Monte Carlo,
Fourier impedance plots, and tempera-
ture sweep; an array of virtual instru-
ments for testing and probing; and a
comprehensive 6000-device library.

Gircuit-Design Suﬂware

PR

0DUCT

Use THE FREE INFORMATION CARD FOR FAST RESPONSE

TraxMaker Pro features include a
built-in autorouter, design-rules check-
ing, and a fully-documented library of
over 5400 component footprints. The
product imports netlists from most
major schematic programs and outputs
Gerber files, Excellon N/C drill files,
and DXF-format files.

Both products are 32-bit programs
that operate on Windows 95, NT, and
3.1. Single user copies are $699 each if
both programs are purchased together
or $799 for only one program. Special
upgrades are available for current regis-
tered users of the standard versions.

MICROCODE ENGINEERING
INC.

972 West Center

Orem, UT 84057

Tel: 800-419-4242 or 801-226-4470
Fax: §01-226-6352

Web: www.microcode.com

Flameless Heat Gun
THE PORTABLE FLAMELESS
Micro-Therm heat gun’s small (4¥2 X
3% X 1 inches) lightweight design
makes it an ideal portable replacement
for many jobs previously performed by a
heavy, corded heat- gun. Applications
include shrinking tubing, activating
adhesives and potting compounds,
forming plastics and laminates, bending
PVC, preheating flux, stretching and
repairing vinyl, and general heating and
drying—including thawing frozen locks.
Featuring piezo electronic ignition
and powered by a replaceable butane
cartridge, the unit reaches an operating
temperature of up to 1200°F within ten
seconds. Each cartridge provides
approximately 20 minutes of continuous
use. Safety features include a heat
deflector to provide additional heat pro-
tection for surrounding components and
a safety lock to prevent the gun from
being accidentally turned on. Its sug-

" CIRCLE 21 ON FREE INFORMATION CARD

gested retail price is $27.95.
WAHL CLIPPER CORP.
2900 Locust Street
Sterling, 11, 61801
Tel: 815-625-6525

Micro Test Clips

THESE MICRO TEST CLIPS HAVE |

stainless steel pincers that can be used for
fine-pitched devices from 0.8mm to
0.2mm, and they have 0.511-cm insulat-
ed extension barrels for added protection.
Capable of connecting to devices such as
Plastic Quad Flat Packs (PQFPs), Small
Outline Packages (SOPs), and Thin
Small Outline Packages (TSOPs), the
clips also support side-by-side connec-
tions using a unique staggering tech-
nique. The holding rod manages muldple
connections—up to 16 micro test clips
can comfortably be placed on one hold-
ing rod.

The clip opens by pinching the body
and trigger together, enabling the user
to operate it in tight places. The test

CIRCLE 22 ON FREE INFORMATION CARD
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clips are available in black, blue, red, yel-
low, and white. The leads, available in
10-30-cm lengths, have a 0.31-mil
female receptacle and a 0.31-mil male
pin for connecting to a logic analyzer or
other test equipment. Prices range from
$19.95 each in quantites of five or less
to $15.96 in quantities of 21 to 30.
EMULATION SOLUTIONS

422 lves Terrace

Sunnyvale, CA 94087

Tel: 408-745-1524

Fax: 408-745-1526

Web: www.adapters.com

SWR Analyzer

A COMPLETE HAM RADIO TEST
station, the MFJ-259B gives users a total
picture of their antenna’s performance
and tunes critical HF mobile antennas in
seconds. Setting the bandswitch and
tuning the dial provides instantaneous
readings of SWR and complex imped-
ance from 1.8 to 170 MHz.
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The compact portable SWR analyz-
er, housed in a 4- X 2- X 6¥%-inch all-
metal case, uses ten AA or NiCd
batteries (not included) or a 110-VAC
power source and contains a NiCd bat-
tery charger. A free instruction manual is
available if readers want to check out the
analyzer before purchasing it. The MFJ-
2598 sells for $249.95.

MFJ ENTERPRISES, INC.
PO Box 494

Mississippi State, MS 39762
Tel: 800-647-1800

Fax: 601-323-6551

e-mail: mfj@mpfjenterprises.com
Web: www.mfjenterprises.com

100-MHz Oscilloscope

PROTEK’S LATEST DUAL-TRACE,
dual-time-base 100-MHz oscilloscope
simultaneously displays four traces in an
ALT-mode as well as providing CRT dis-
plays of two unrelated signals through ver-
tical-mode triggering. The Model 6510
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analog oscilloscope offers five vertical dis-
play modes, a trigger hold-off circuit for
synchronizing complex waveforms, and
TV sync for either line or field patterns. It
provides sweep speeds down to 2 ns/div,
12-kV acceleration potential, a 6-inch
square CRT, Z-axis input, and a 20-MHz
bandwidth limit switch for viewing signals
in a noisy environment.

Accessories include an operating
manual, AC power cord, and two X1,
x 10 probes. The Model 6510 analog
oscilloscope retails for $975.

H. C. PROTEK

154 Veterans Drive
Northvale, NT 07647
Tel: 201-767-7242

Fax: 201-767-7343
e-mail: heprotek@aol.com
Web: www.bcprotek.com

Driver Information System

ON THE ROAD, THE TRAVEL
Star Global Positioning System (GPS)
shows your location on an Interstate, U.S.
highway, or major state road using signals
from up to eight Navstar satellites. ‘This
user-friendly system gives directions in
words, instead of maps. It provides direc-
tions to over 70,000 highway services and
7000 cities and towns. In the top 250 met-
ropolitan areas, Travel Star also provides
information on city services, Cross streets,
and phone numbers. With the keypad, the

user can select services or destinations and
view them in large, easy-to-read words on

the GPS screen.
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An included cigarette-lighter adapter
makes it easy to move the system from car
to car. The unit displays a toll-free num-
ber for the optional Protection One
mobile security service along with your
current latitude and longitude.
Dispatchers are always available to send
help, give turn-by-turn directions, or pro-
vide information. The Travel Star GPS is
available through RadioShack stores and
participating dealers nationwide, and
retails for $349.99.

RADIOSHACK

700 One Tandy Center

Ft. Worth, TX 76102

Tel: 800-THE-SHACK or 817-390-3300
Fax: 817-878-6508

Web: www.radioshack.com

DC Power Supply

THE MODEL 1337 SINGLE OUT-
put supply offers continuously variable
voltage (0-60 VDC) and current outputs
(0-25 amps) to suit a wide variety of
applications, with an accuracy of 0.5%.

S T
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It can be operated in constant-voltage or
constant-current modes. Automatic
overload protection is provided and may
be set at any point in the voltage or cur-
rent range.

(continued on page 56)




Take control of{tOUEYES

NRI Schools now gives you
a fast, easy way to break
into the high-tech industry
as a PC Servicing Technician

With NRI's PC Servicing course,

you can get the practical skills and experi-
ence to service any computer with confi
dence. From diagnostic software tc CD-ROM
tutorials to a high-end computer system, NRI
gives you the technological tools and
training you need to carve out a successful
new career, even start a business of your own!

Learn essential PC servicing
skills with these unique course
features:

® CD-ROM training from Norton interac-
tive—designed by acclaimed software
developer Peter Norton,
this unique training tool
has realistic simulations,
special effects, full-color
graphics, and role-playing
lessons.

FORZfRONT
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® ForeFront Troubleshooter™
Software and CD-ROM
pinpoints system failures
and diagnoses faulty
components.

- The Troublesh
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® Troubleshooting training—
includes McGraw-Hill’s easy-to-follow
guides on troubleshooting and interactive
computer-aided electronics diskettes
relating to four key areas: AC electronics,
DC electronics, semiconductors, and
electronic circuits.

® Windows 98—this long-awaited version
of Windows has more power, a new Web
look, e-mail capabilities, single-
click functionality,
and System File
Checker.

You'll also
perform hands-on
experiments with
NRI's exclusive labs:
computer-aided
electronics demonstrations, 8085
Microprocessor, and NRI Discovery
Lab, a complete breadboarding
system.

RECnology.
e - -- - = w -

Your training includes a Pentium® Il 400 personal
computer, with MMX™ technology, 64 meg RAM,
5 gigabyte hard drive, Super VGA ;
color monitor, 32X CD-ROM drive, |
and 56K baud fax/modem '

A+ Certification—a credential that counts!

Your value as a computer service technician will soar with
coveted A+ Certification. With NRI, you get essential
study tips, test-taking strategies, and supplemental lessons,
plus interactive tutorials and practice tests on CD-ROM. As
you prepare for the exam, you'll also benefit from online
support from NRI’s personal instructors.

You cover these important exam subjects:

Diagnosing & Troubleshooting
Memory Management .,:'e 1C. ;?\‘\
Networks &< o\

Operating Systems =
Printers ;;}
Portable Systems o7
and more!

Call or send for FREE information:
1-800-321-4634

or reach us online at: www.nrischools.com

”Rl 4401 Connecticut Avenue, NW
Schools washington, D¢ 20008

1 YES! Send me free infcrmation on how NRI can prepare
me for a high-tech computer caree-. Check one box only.

>
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U Networking With Windows NT (3 Telecommunications l 9
O Industrial Electronics 0 Computer-Aided Drafting I m
U Mas-ering Microsoft Office 0 Bookkeeping & Accounting &
(o]
I Name _ _—— - . :g
2.
: Street _ Apt. # I 8
pd
City o State_ zip_ g
I el |
I A Division of The McGraw-Hill Companies I 19
I Accredited Member, Distance Education and Training Council 0003-0499 I

L---------------------J



Electronics Now, April 1999

N
o

TS

ils)

NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Audio Power Amplifiep
Design Handhook

by Douglas Self
Newnes, an imprint of Butterworth-
Heinemann
225 Wildwood Avenue
Woburn, MA 01801-2041
Tel: 800-366-2665 or 781-904-2500
Fax: 800-446-6250
e-mail: orders@bhusa.com
Web: www.bb.com/newnes
$34.95
A uniquely detailed
manual on the theo-
ry and practice of
audio power ampli-
fiers, this guide cov-
ers the field from the
simple mathematcs
of the differential
pair to the practice
of bolting down
power transistors
without breaking
them. Based on the
author’s 20 years of design experience,
this work provides the first authoritative
explanation of power amplifier design
and operation. It supplies practical solu-
tions to many design problems, making it
an excellent text for teaching, as well as a
key source for design engineers.
Designed for both students and pro-
fessionals, this handbook includes the
first complete explanation of the sources
of power amplifier distortion, shows
how they can be eliminated or mini-
mized, and gives detailed information,
allowing power amplifiers to be
designed and built with performance

Audio Power
Amplifier Design
Handbook

DOUGLAS SELF

CIRCLE 338 ON FREE
INFORMATION CARD

=BooksNow To order books

in this maga-
zine or, any book in print. Please call
anytime day or night: (800) BOOKS-
NOW (266-5766) or (801) 261-1187 ask
for ext. 1454 or visit on the web at
http://www.BooksNow.com/electron-
Ics now.htm.

Free catalogs are not available.

figures that would have been thought
impossible a few years ago. It also
includes an account of the operation of
negative feedback in amplifiers.

The 1999 World Tube Directory

from Audio Amateur Inc.

PO. Box 876

305 Union St.

Peterborough, NH 03458-0876

Tel: 603-924-9464
e-mail:custserv@aundioXpress.com

$7.99
- 3 Designed for do-it
M’mo yourself audio
enthusiasts and pro-
§ fessionals using vac-
" wum tubes in audio,
the newest edition
of the directory is
international in its
scope. This edition
features listings of
vacuum tube manu-
facturers, wholesalers, and distributors
from 29 countries, as well as a number of
categories of tube-related equipment,
supplies, and services.

A company address list, organized by

country, allows the reader easy access to
tube companies around the world.

QUICKGrass, 7th Edition

from NTE Electronics, Inc.

44 Farrand Street

Bloomfield, NT 07003

Tel: 800-631-1250 or 973-748-5089
Web: www . nteinc.com.
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Free

This new easy-to-
use electronic cross-
reference software
' contains all the
updated semicon-
ductor, relay and fly-
back transformer
cross-reference data-
bases, plus a new aluminum-clad power
wirewound-resistor database. A new

f L R
CIRCLE 340 ON FREE
INFORMATION CARD

selector guide for potentiometers and
trimmers has also been added, which
includes a cross reference for Spectrol and
Precision Electronics device numbers to
competitors’ device numbers.

Designed to be more user friendly
than ever, this version contains bubble
help screens and easier access screens,
which allow the user to quickly cross ref-
erence multiple items. In addition, users
are able to do faster searches and to
switch between databases. The entire
database can be downloaded from the
Web site above.

Simple, Low-Cost Electronic
Pnojects

by Fred Blechnian
LLH Technology Publishing
3578 Old Ruil Road
FEagle Rock, VA 24085
Tel: 800-247-6553 or 540-567-2000
Fax: 540-527-2539
e-mail:carols@LLH-Publishing.com
Web: www.LLH-Publishing.com
$19.95
To learn electron-
. ics, you must do
i electronics. The act
of creating a useful
device from a pile of
components, and
then testing and
troubleshooting it,
teaches you more
about electronics
than any theoretical
book. In this book,
the author has collected 22 circuit
designs that give readers a thorough
understanding of how “real-world” elec-
tronics works. Among the devices to
build are inductance testers, a variable
frequency audio oscillator, voltmeters
and multimeters, a photoelectric
counter, and a remote FM transmitter.
The projects are arranged in order of
complexity, starting with simple but use-
ful circuits that any beginner can build

CIRCLE 341 ON FREE
INFORMATION CARD




successfully. Each project comes with a
discussion of circuit theory, parts place-
ment layouts, hints on building and test-
ing each project, and a complete parts
list. There are suggestions on where to
obtain parts. Each project is illustrated
with photos and diagrams.

MCM Electronics Catalog (42)

from MCM Electronics

650 Congress Park Drive

Centerville, OH 45459-4072

Tel: 800-543-4330 or 937-434-0031
Fax: 800-765-6960

Web: www.mcmelectronics.com.

Free

PR

= Featuring more
than 3000 new
products, including
project accessories,
semiconductors,
connectors, test
equipment, com-
puter and home
audio products,
along with thou-
sands of OEM
TV/VCR  repair
parts, this catalog has everything for the
electronics hobbyist. There are over
40,000 items covered.

Among the brand names included are
Denon, Weller, Xcelite, Klein, Fluke,
Hitachi, Sencore, Tektronix, Tenma,
RCA, GE, Panasonic, ECG, Philips,
Magnavox, Proscan, Quasar, Technics,
Lexmark, Pioneer, and Sony.

Police Gall: 1999 Edition

edited by Richard Barnett
Hollins Radio Data
PO. Box 35002
Los Angeles, CA 9003
Web: www.policecall.com.
$12.99 each volume, plus S&H
Considered “the
scanner users’
% bible,” the 1999 edi-
tion is the largest
edition ever. The
nine regional vol-
umes contain over
350,000 listings of
frequencies, includ-
ing many trunked
system ID codes.
Although the focus of the books is
emergency agencies such as Police and
Fire, they also list two-way radio frequen-
cies for 18 additional categories of mobile

CIRCLE 342 ON FREE
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radio users—including aircraft, federal
government, public utilities, transporta-
tion, sports, education, entertainment,
and more. In addition, there is the exclu-
sive consolidated frequency list, listener’s
guide, and radio codes and signals. Other
features in each volume are listings of
clubs and publications, FCC frequency
allocation tables, maps, and a glossary of
radio slang.

QST View: 1915-1929

from American Radio Relay League
225 Main Street

Newington, CT 06111

Tel: 800-243-7767

Fax: 860-594-0303

Web: www.arrl.org

$39.95

For the first time,
back issues of QST
are available in con-
venient, space-saving
d CD-ROM format.

Each page—all arti-

cles, ads, columns,
and covers—has been scanned to provide
a black-and-white image that can be read
on your computer screen or printed out.
Readers can search for articles by titles or
authors, select specific years or issues, or
browse individual articles.

System requirements for the CD-
ROM are 386 or better PC, Windows 3 .x
or higher, 8MB of RAM, and at least YMB
of free disk space.

DC/DC Converters

from DATEL, Inc.

11 Cabot Blvd.

Mansfield, MA 02048-1151

Tel: 800-233-2766 or 508-339-3000
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Fax: 508-339-6356
Web: www.datel.com.
Free

¢ The new 224-page,
full-color, guide
¢ contains detailed
data sheets and
applications infor-
mation for the
% high-quality, mod-
& erate-power (3-75
B2 watts), modular

?&':g;EM%?&NJ :‘RES DC/DC converters.
Covering 41 differ-

ent product families and more than 250
products, it is hierarchically organized
by product configuration (single, dual,
or triple output), output voltages, rated

output current, and specified input volt-
age range.

Included among the catalogs new
DC/DC converters are ten 50/60W
devices in the standard “half-brick” for-
mat, six families of 25-40W devices, a
dozen new 15W devices, and many iso-
lated and non-isolated, low-voltage
units. There is an expanded section on
safety approvals, explaining the require-
ments of IEC950, ULI1950, and
Europe’s EN60950, as well as an expla-
nation of the CE mark. In addition,
there is a 50-page tutorial on these con-
verters.

Mc-Graw Hill lllustrated
Telecom Dictionary

by Jade Clayton
McGraw-Hill

1221 Avenue of the Americas
New York, NY 10020

Tel: 800-2MCGRAW

Web: www.ee.mcgraw-hill.com

7 A convenient refer-
ence/review for
everyone from pub-
lic telephone com-
pany professionals
to instructors and
students in the areas
of computer sci-

DITONAR

ence, informa-

1 e tion systems,
CIRCLE 346 ON FREE  telecommunic a -
INFORMATION CARD & o and

electronics, this dic-
tionary provides over 2000 conve-
nient and easy-to-understand definitions
of telecommunications-industry termi-
nology and technology.

Whether you have a technical or
non-technical background, the defini-
tions and diagrams in first-of-its-kind
compendium explain the essential terms
you need to know, in a concisely written,
reader friendly, non-jargon style. The
book also includes definitions of
acronyms and up-to-date coverage of
emerging technologies in the field.
There are over 300 illustrations. [EN |

g T

. To order books in

this magazine or,
any book in print. Please call anytime day or
night: (800) BOOKS-NOW (266-5766) or
(801) 261-1187 ask for ext. 1454 or visit on the
web at http://www.BooksNow.com/elec-
tronicsnow.htm.

Free catalogs are not available.
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A LookKk AT ToMORROW’S TECHNOLOGY

Urban GPS

lobal Positioning System equip-

ment works great for motorists

on an open interstate highway,
hunters in the field, or boaters on open
water. However, the canyons created by
tall buildings in urban areas often mask
the signals from the GPS satellites—sig-
nals that are needed for accurate naviga-
tion. Dense foilage, bridges, underpasses
and other obstacles also interrupt recep-
tion to degrade the performance of GPS-
based equipment such as navigation and
automatic vehicle-locating systems. That
often limits the ability of some key users
who must work in an urban environment
to obtain maximum benefit from GPS.
That includes law enforcement, EMS
(emergency medical service) providers,
taxi operators, delivery services, and
ordinary motorists with on-board navi-
gation systems.

To combat that, Motorola is now
offering its Omncore series of GPS
receivers, which are designed to elimi-
nate these problems. Available in
Oncore and GT Plus Oncore versions,
both feature an eight-channel GPS
receiver that can track the eight best-
available satellite signals. (Eight is the
maximum number of GPS satellites that
can typically be viewed and tracked
simultaneously.) Software in the new
receivers needs less than a second to re-
acquire a lost signal and has the ability
to memorize height so it can determine
a position using only two signals.

The new receivers are capable of per-
forming a “hot start” in less than 15 sec-
onds and a “cold start” in less than 90
seconds. If the GPS signal is interrupt-
ed, for example, when the vehicle passes
under a bridge or travels along an
underpass, positon data is re-acquired
in less than a second. That is especially
important when GPS is used with a dig-
ital map, for dead reckoning, or during
an emergency response. The receivers

L]
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THE MOTOROLA GT PLUS Dncore GPS receiver is set up to handle differential GPS.

also come with Motorola’s Urban Canyon
and Foliage software, enabling the
Oncore receiver to operate in locations
that previously had poor GPS recep-
tion—such as in the center of a city. The
GT Plus Oncore is set up to handle
Differential GPS.

FOR MORE INFORMATION

Motorola, Inc.

Positioning and Navigation
Systems Business

4000 Commercial Avenue
Northbrook, IL 60062-1840

Tel: 847-714-7326

Fax: 847-714-7324

Web: www.oncore.motorcla.com

Mobile Data Solutions Inc.
Bar Hill Business Park

Saxon Way, Bar Hill

Cambridge CB3 8SL, England
Tel: +44 1935 826451

Fax: +44 1935 826551

e-mail:
100307.2360@compuserve.com

EEEREERNTIENET)
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Hey, Taxi!

One example of the use of the new
Oncore receivers is in the Mobistar
mobile radio-data communications sys-
tem developed by Mobile Data Solutions
Inc. located in Cambridge, England.
Those systems are now in routine taxi
service in London and Singapore.
London’s largest taxi  operator,
Computer-Cab, whose routes cover all of
greater London, has installed these GPS-
based system in some 2700 of those
world-famous black cabs and plans to
have them installed in 4000 cabs by the
year 2000. On the other side of the world
in Singapore, Citycab, one of the world’s
largest taxi operators, is well on its way to
equipping its 3500 vehicle fleet with GPS
capability. Naturally, both applicaticns
were made possible because of Oncore’s
ability to perform well in a dense urban
environment.

Positioning information is transmit-
ted to a central dispatching center,
where it is viewed on a map display by
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dispatchers. Using this position data and
the location of the customer, the dis-
patcher can send the detailed pickup
information to the closest taxi to make
the pickup, rather than to the cab at the
top of list, which might be miles further
away. The information is displayed on
the screen of a compact mobile data ter-
minal mounted on the taxi’s dashboard.
If the first driver declines the joh, the
information is automatically transmitted
to the next closest available taxi. No
longer are customers left waiting if the
taxi is stranded in traffic in another part
of London or Singapore. Taxi cab dri
vers are far less often greeted by “Final-
ly, I have been waiting for a half-hour.”
In London, the average wait time has
been reduced by 30%. Since empty cabs
no longer travel across town to pick up
tares, operating costs are also reduced by
about 30%. In Singapore, it is estimated
that 20% less time is spent communicat-
ing with cabs to simply find out where
cabs are currently located.

The system can do more than just get

LONDON'S FAMOUS TAXIS are now fitéd with the GPS-based Mobistar System.

to customers faster. Security is enhanced
since the cab’s location is always known
should there he a robbery or an unruly
passenger. The dispatcher knows exactly
where to send the police if there is a
problem. The system is even equipped

with a “panic” button to summeon help.
Mobistar can also be used to the track
the location of a stolen taxi. Taxi opera-
tors in other cities like Hamburg, Paris,
Toulouse, and Stockholm are working
on similar systems.—by Bill Siuru 5]

Recycling Batteries

he U.S. Environmental Protection

Agency (EPA) recently certified a
label propased by the Rechargeable
Battery Recycling Corporation (RBRC)
for NiCd rechargeable batteries and
product packaging. This is EPA’s first
certification of a label other than the
label language required by the 1996
“Mercury-Containing and Recharge-
able Battery Management Act.” That
Act established uniform national stan-
dards to encourage recycling certain
used batteries, but it also allows EPA to
approve different labels if they accom-
plish the same goals.

RBRC, a not-for-profit public service
organization, introduced the alternative
label to alleviate consumer confusion
about recycling NiCd hatteries. The
current labels present disposal as an
acceptable alternative, RBRC contends.
The new label features a battery sur-
rounded by three chasing arrows and
states simply “RECYCLE.” The EPA
and RBRC agreed that the label must
include information on where and how
to recycle their used batteries. RBRC’s
toll-free consumer helpline, 1-800-822-
8837 (1-800-8-BATTERY), is featured

on the label for that reason.

THE NEW NiCd RECYCLING LABEL features a battery surrounded by three chasing
arrows and "RECYCLE,” along with RBRC’s toll-free consumer helpline, 1-800-822-8837
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“These batteries contain cadmium, a
heavy metal that can he harmful to pub-
lic health and the environment if not
disposed of properly,” said Carol
Browner, U.S. EPA administrator. “I
congratulate the retail chains participat-
ing in this new recycling program and
hope others will follow their example.”

RBRC’s program, called Charge Up to
Recycle, has enlisted 20,000 retail stores
and community locations nationally to
serve as collection sites for used NiCd
batteries. Consumers can find the loca-
tions by using the 800 number or check-
ing the RBRC Web site: www.rbre.com.
Participating retail stores include ACE
Hardware, Circuit City, RadioShack,
Target, and Wal-Mart.

The organization has shown that the
recycling program is financially viable,
that it offers readily available battery
collection points, and that the collec-
tion, transportation, and recycling of the
batteries is environmentally sound.
Their program is funded by more that
250 manufacturers and marketers of
portable rechargeable batteries and
products. All participants ship their col-
lected batteries to INMETCO
(International Metals Reclamation
Company), whose recycling process is
recognized by the EPA as being the
“best demonstrated available technolo-
gy” to recycle NiCD batteries. =

Combined
Developments Yield
Secure Data Model

ermenti Labs, together with Fred

Kruggerand Associates (FKA), has
announced a new security model for
sensitive data based on the merging of
their two technologies.

In 1984, Fermenti, of Skokie, IL,
won a research-and-development con-
tract from the Defense Advanced
Research  Projects  Administration
(DARPA) to develop a new type of
memory chip for the US Government.
That chip, called a Write-Only Memory
(WOM for short) was heralded as the
ultimate in data security. In several tests,
it was found to be impossible for even
the most dedicated computer “hacker”
or government spy to extract the data
securely held in the WOM chip.

However, further tests revealed a
shortcoming with the new system:
indexing of new data as it was added to
the chip was, to quote one of the
research scientists assigned to the pro-
ject, “somewhat less than reliable.”
Unless that hurdle was overcome, the
WOM chip seemed destined to end up
on the scrap heap of technologies whose
time had not quite yet come.

Enter FKA. According to spokesper-
son Janet Dammut, an article detailing
the state of Fermenti’s research in an
issue of the Defense Department’s
(DoD) industry publication Secret

Government Contracts Quarterly had
caught the eye and imagination of the
Valley Mountain, CA company’s engi-
neer, Franklin Furter. In a sudden flash
of insight, Dr. Furter had a vision that
proved to be solution to the WOM
problem.

there is a dangerous interaction

Said Dammut, “The basic solution
involves the implementation of an index
generator as an integral part of the
WOM’s data-input lines. With the ability
to update and sort the data index on a
real-time basis, Fermentis groundbreak-
ing research is no longer a laboratory
curiosity. The combination of our Write-
Index Generator (WIG) and Fermenti’s
Write-Only Memory is the marriage of
two technologies that can proudly take
their place in the real world.”

A RESEARCHER IS EVALUATING a medical device and an EMF security device to see if

Engineering samples of the WIG-
WOM will be available from both compa-
nies as soon as all Year 2000 compliance
tests have been completed, which is esu-
mated to be around April .

The Beat Goes On

s electronics components become

maller and smarter, they allow
development of increasingly sophisticat-
ed pacemakers, implantable defibrilla-
tors, and other medical devices that
improve the quality of life for many
patients. At the same time, growing con-
cern about theft from retail stores has
lead to widespread use of electronic arti-
cle surveillance systems that generate
fields of electromagnetic energy while in
use. Those eclectromagnetic fields can
potentially interfere with these sensitive

medical devices, causing concern for
retail customers.

To help manufacturers of both types
of equipment understand—and help
prevent—these potentially harmful
interactions, researchers at Georgia
Tech have established the EAS/Medical
Device E3 Team Center. At the center.
both types of devices can be tested
together. For more information, visit
their Web site: www.gtri.gatech.edu/res-
news/E3TEST.html.
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Drilling For
Tomorrow

esearchers at the DOEs Los

Alamos National Laboratory are
currently testing new microdrilling
technology that may revolutionize the
way underground resource exploration
is carried out in the 215t century. The
technology may one day be used on
space missions for boring “microholes”
in planetary bodies.

The technology consists of a standard
mining drill bit and oil field drillout tur-
bine attached to a one-inch steel coil.
(Today’s production well drills can be any-
where from six inches to more than a foot
in diameter.) The steel coil is wrapped
around a tubing reel that can hold thou-
sands of feet of coil. It is part of a drilling
system that ultimately will occupy a space
roughly 't that of a typical rig, said Jim
Albright, leader for Los Alamos’
Geoengineering Group. Placed through
an injector wellhead, the coil then begins
drilling holes less than two inches in
diameter. The steel coil is flexible enough
to drill holes at various angles. He added
the new rig costs about 90% less than a
conventional rig. Albright also said micro-
drilling saves even more because it
requires only about a barrel of fluid per
1000 feet of drilling instead of 40 barrels
of fluid per 1000 feet.

As a complementary part of this pro-
ject, the researchers, in collaboration
with U.S. industry, also are developing
miniature seismic instrumentation pack-
ages that can be placed inside the micro-
holes for data gathering. As electronic
circuitry continues to shrink, according
to Albright, microdrilling may become
the preferred tool for placing other sen-
sors deep underground to perform an
array of data-gathering activities,
including monitoring soil contamina-
tion and underground nuclear testing.

This technology is undergoing test-
ing, boring through volcanic rock or
tuff, on Fenton Hill, a site near Los
Alamos. Several major oil companies are
contributing financial or technical sup-
port. The DOE is also contributing
money toward the development of a
microhole drilling infrastructure.

“We need to make sure that the tech-
nology can be used across different types
of sedimentary rock and that the drilled

LOS ALAMOS' MICRODRILLING é/stém drills holes that are ess than two inches in diam-

eter and can drill at various angles.

holes remain stable and don’t cave in.
After all, the holes being drilled are less
than two inches wide,” Albright stated.
Researchers hope to drill down to a tar-
get depth of 6000 feet within the next
three to five years. i

DVD Rewinder

.S. Less, a Singapore developer,

manufacturer, and distributor of
accessories for home elecrronics,
announced the availability of the DVR, a
stand-alone rewinder for DVD discs.
According to the company’s press
release, “Using the DVR to rewind your
movie after watching it will reduce the
amount of stress placed on the DVD

~ BitSub

drive’s mechanical components. Those
components, including the motors.
gears, and belts, will prevent the expen-
sive unit from suffering premature
breakdown due to excessive use.”

The DVR joins U.S. Lesss similar
rewinders for video discs and audio CDs.
No suggested retail price was available at
press time. First units are expected to
reach the market by April 1. P

“It plays like that whenever the cat is away!”
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ments. This month we’re going to con-
tinue our look at the constantly chang-
ing processor market by examining the
offerings of two of Intel’s biggest com-
petitors: AMD and Cyrix.

AMD’S BEST YEAR?

Thanks to its K6-2 with 3DNow!
advertising campaign and discount pric-
ing, Advanced Micro Devices (AMD)
has become quite a well-known name in
the CPU marketplace. Even after a cou-
ple of missteps, including its launch of a
Mobile K6 for notebooks that was rid-
dled with heat and power problems (not
to mention the fact that AMD couldn’t
make enough to satisfy its two licensed
laptop vendors at the time), AMD has
managed to keep on releasing chips.

It’s safe to say that AMD is a compa-
ny with two main goals: Provide high-
performance CPUs and provide them at
a cheaper price than Intel. To determine
if it’s been successful you have to consid-
er what it is AMD is providing for the
consumer dollar.

In terms of raw computing horse-
power, AMD CPUs always fall behind
those of Intel in benchmark testing. At
the time of this writing, the K6-2 is the
most advanced AMD chip. However,
whenever we’ve benchmarked a Ké6-2
side-by-side with an identical clock-
speed Pentium I1, the latter always out-
performs the AMD chip (even with the
K6-2s 64K of L1—Level 1—cache,
which is twice the L1 memory of PII).

COMPUTER CONNECTIONS

AMD and Gyrix
Ghallenge A Giant

I AST MONTH WE TOOK A LOOK AT INTEL'S PLANS FOR THE

COMING YEAR, REVEALING SOME OF THAT CORPORA-
TION’S PROCESSOR ROAD MAP. WE ALSO INTRODUCED THE BASICS

OF SUPERSCALAR ARCHITECTURE AND 3-D PROCESSOR ENHANCE-

On average, we've found that each
K6-2 performs on par with the clock-
generation PII below it. For example, a
333-MHz K6-2 performs about as well
as a 300-MHz PII. On the plus side, the
price difference hetween the chips is
rather large. That means that for your
dollar you tend to get more performance
from AMD products—you’re just limit-
ed in that you can’t get as great perfor-
mance as the currently fastest Intel chip
with any AMD CPU.

This “bang for the buck” that AMD
provides is no small nicety considering
the growing market for sub-$1000 PCs.

BY KONSTANTINOS KARAGIANNIS
COMPUTER EDITOR

But are you really getting a product
that’s just as good as an Intel offering?

Currently, there are still very few com-
panies planning on supporting the
3DNow! technology found in K6-2
processors. As we mentioned last month,
Intel’s Katmai instruction set has a
tremendous amount of support from
software manufacturers. For those who
want to be able to run just about any pro-
gram that will be hitting stores this spring
and summer, a new Intel machine is a
sound, though more costly, investment.

While AMD seems to be a “full
length” hehind Intel in the processor
race, heing number one in its market
should be the focus of every company’s
plan, and AMD is no exception. It
Dhelieves that this year will be a crucial
one in achieving that goal.

Most notably, the company’s working
on a project called Sharptooth, which i1s
expected to be released soon (possibly by

THE AMD K6-2 RAISED THE BAR for Intel competitors, getting closer to Pll performance
than any other CPU. AMD hopes to close the speed gap even more with its coming K6-3

and K7 chips.




the time you read these words) as the
K6-3. This is basically a K6-2 processor
with 3DNow! technology, but with an
“extra-large” L2 (Level-2) cache as
well. The reason we used quotes just
there is the company has devised an
unusual cache scheme. While the chip
will have an internal L2 cache, the CPU
could be plugged into a motherboard
with another .2 cache. This external 1.2
will become an L3 (Level-3) memory.
Its an interesting idea, and one that
should bring at least IMB of “sec-
ondary” cache to the average desktop.
The new K6-3 is expected to launch
with a maximum speed of 450 MHz.

Also this year, AMD plans to release
a totally new chip—the K7. Raising the
ante a bit, the chip is scheduled to come
out in a 500-MHz version by the end of
the summer. It’s not clear what its 1.2
cache design will be, as AMD?’s details
are still a bit sketchy.

For those who werent with us last
month, we introduced the concept of
the trace-size manufacturing process.
The concept here is simple: the tinier
the internal chip traces, the faster and
more efficient the processor. The cur-
rent industry standard is a 0.25-micron
process, and the first version of the K7
will stick to it. During the second half of
1999, though, AMD plans on releasing a
0.18-micron version.

With the K7 chip, AMD will have to
shift its marketing strategy slightly. The
new chip will not be much cheaper than
those from Intel when you take into con-
sideration the supporting motherboard
cost increase. This is because K7 has to
move to a slightly pricier bus platform
(the one used in Alpha machines). This
Slot A design is expected to be able to
accomunodate up to 200-MHz bus speeds;

VENDOR INFORMATION

AMD (Advanced Micro Devices)
Ona AMD PIL

PO, Box 3453

Sunnyvale, CA 94088-3453

Tel; 800-538-3450

Web: www.amd.com

Cyrix

2703 M. Central Expwy,
Richardson, TX 7085-0118
Tel: BOO-848-2970

Wb weanw cirix. coim

Intel Corp.

2200 Mission College Blvd,
Santa Clara, CA 95052-8119
Tel; 40B8-765-8080

Web: wiswintel com

CYRIX'S MIl IS A SUPERSCALAR
PROCESSOR that's becoming a popular
choice for sub-$1000 and even sub-$800
PCs. Just watch for the number on the
chip—it refers to a performance rating and
not an actual clock speed in MHz.

not bad considering Intel’s fastest bus
speed by the summertime should be about
133 MHz. It hasn’t been determined yet if
K7 machines really will launch at the 200-
MHz bus speed, though.

All K7 chips will contain the vendor’s
3DNow! technology, which will make
the chip perform very well when run-
ning applications designed to take
advantage of the instruction set.
However, as we mentioned earlier, con-
sidering the number of vendors that plan
on first supporting Intel’s Katmai set and
maybe adapting to fit 3DNow!, we're
just not certain how useful 3DNow! will
be to high-end users.

Intel has more than 80 percent of the
CPU market share right now, making it
difficult and expensive for “little” soft-
ware developers to work on code that
can only be used by a small percentage
of computers for sale. This coming year,
AMD hopes to make the market more of
a 70-to-30 battleground, which could
convince more programmers to write
3DNow! code.

As a final push to compete head-to-
head with Intel, which is working on a new
chip code-named Coppermine, AMD
engineers are working on the use of cop-
per-interconnect technology in their 0.18-
micron designs. That new method of chip
manufacturing could provide a significant
speed boost (it could make a 500-MHz
chip act like a 550-MHz one, for example)
while keeping costs down. Copper might
not hit AMD chips until next year, though.
By then, the cornpany might be using cop-

per-interconnect technology to help their
CPUs reach a gigahertz.

CYRIXTRYING
TO KEEP AFLOAT

They’re trying. Their chips are
appearing in plenty of sub-$1000 and
even sub-$800 PCs. But can Cyrix com-
pete?

Readers of this magazine may be
familiar with Cyrix because it is a
National Semiconductor company

(1.e., Cyrix was acquired by National).
But as diverse and impressive as
National is, Cyrix is not exactly a top-
notch branch: The CPU manufacturer’s
forte has been the production of low-
price, low-performance CPUs.

The newest chip available from Cyrix
is the MII. Like the K6-2, the MII has a
64K 1.1 cache, two pipelines for multi-
ple transactions (making it superscalar
like Pentium II), and the MMX instruc-
tion set. Like the Pentium II, it can han-
dle multi-branch predictions of which
commands the CPU will need, and it
can even handle out-of-order comple-
tion of those commands.

Unfortunately, even though the MII
has a large L1 cache and Pll-like archi-
tecture, it doesn’t come even close to
performing as well as a PIL In fact, it
benchmarks slower than even a similar-
clock speed Celeron (which is a PII with
only 128K of L2 cache, compared to
PIT’s 512K).

Part of the reason for that perfor-
mance hit is the lack of an integrated 1.2
cache in the MII. The other reason is that
Cyrix does not label its chips with a real
clock speed. They use a PR number,
which stands for “performance rating.”
That number represents what clock
speed Cyrix thinks the chip performs like.

To illustrate, let’s look at the fastest
MII, the 400PR chip, which should be in
stores by the time you read this (at press
time, Cyrix had a late February release
in mind). The 400PR could actually be a
333- or 366-MHz chip.

What we don’t particularly like about
the PR rating is that the processor mar-
ket is getting muddy, and Cyrix does not
even specify which type of 400-MHz
processor is being compared to its
newest chip. Considering that our
benchmark tests showed that a 300PR
MII doesn’t perform as well as even a
300-MHz K6 (K6-2’s much slower pre-
decessor), we're not sure the company’s
strategy is a sound one.

(continued on page 56)
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LEARN TO RELAX WITH A
BRAINWAVE SYNCHRONIZER

ave you ever been mes-

merized by a candle or
a fireplace flame? Perhaps
you've been traveling down
a highway with the sunshine
and the frees aligned so
that you experience a
rapid "picket-fence”
effect from the alternat-
ing bright and dark
areas. Maybe you've
felt either somewhat
nauseous or very dis-
tracted by flashing
lights.

Those effects come
from the tendency of
your brain to “synchro-
nize” with the input pre- &
sented fo it. From the
earliest days of brain-
wave study, researchers
have known that your
brain responds measur-
ably to external stimuli. As
with any waveform, brain-
waves have a frequency.
Further, specific ranges of fre-
quencies correspond to certain
states of consciousness. See Fig. 1,

For example, brainwave activty
at 12 Hz and above is called the
“beta” state. That state is generally
recognized as the “awake” state, it
is probably (hopefully!) the range
that your brain is operating in right
now as you read this article. Activity
from 7 to 13 Hz is called the “alpha”
state. In that state, you are usually
relaxed. Sometimes you are in a
trance-like state or just beginning
to fall asleep. or perhaps you are
still alert.

The 4-to 8-Hz range is the “theta”
range that is associated with deep
meditation, creativity, and dream-
ing. Below 4 Hz, you are in a deep,
dreamless sleep or other profound
state. in all of the available litera-
ture, the above frequencies repre-
sent the areas that have been

Put yourself into an
“altered state” of
vestful calm with this
simple device. Whats more,
YOu can save your favorite
sessions and share them
with others.

studied. Obviously, each individual
has specific frequencies or ranges
of frequencies that correspond to
their ewn brain functions.

Learning more atout brain func-
tions, and more specifically about

JAMES MELTON

how your brain functions, is supris-
ingly easy. For example, you can
perform several interesting
experiments with equipment
that you can build yourself.
One such piece of equip-
ment is the Visual
Brainwave Synchronizer
that is presented here. It
will let you experiment
with various combina-
fions of frequencies,
which are recorded on
a cassette tape. When
the tape is played
back, light-emitting
diodes in a set of light-
proof goggles are
flashed in front of your
eyes. That stimulates your
brain into the frequency
at which the LEDs are
flashing. You can mcdify
the “program” to suit vour
needs. Since the program is
stored on a tape, you can
save a successful session and
make copies for others.

Theory Of Operation. The Visual
Brainwave Synchronizer is a two-
chip circuit that includes a tone-
burst generator and a decoder.
The basic signal produced is a 50%
duly-cycle burst of a 1000-Hz tone
thct is switched on and off at a fre-
quency of 2-20 Hz. Those bursts of
tone are recorded on a cassette. A
simple conftrol varies the low-fre-
qguency part of the signal; the user
sets the signal frequencies to syn-
chronize with the desired brain-
wave frequency.

After recording a “program” on
the cassette tape, the tape is
played back into the Visual
Brainwave Synchronizer. The incom-
ing pulses are converted back to
electrical pulses that flash a set of
LEDs that are instalied in a set of
goggles. Since the pulses are at the
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BRAINWAVE FREQUENCY. Hz

Fig. I. The human brain gencrates frequencies of electrical activiry. Those frequencies are a direct

indication of owr mental state.

same frequency as the recording.
the user simply puts on the goggles,
sits in a comfortable chair. and lets
the pulses of light enter his or her
eyes—which can be either open or
closed. The stimulation of the optic
nerves induces the brain to syn-
chronize to the LED frequency. The
light in the goggles is kept at a rea-
sonable level. and the output is
modulated (reduced) during the
incoming pulses.

If you are working with a partner,
it is possible to connect the output
of the tone-burst generator directly
to the input of the decoder. That
will let you control the frequency of
the flashing LEDs directly from the
control box. There are two draw-
backs to that mode of operation if
you are experimenting on yourself.
First, it becomes very distracting to
have to pay attention to the con-
frol knob while you are trying to
relax. Second, it is possible that you
might relax so far that you would
actually fall asleep while the stimu-
lator was at a very low sefting. You
would then become stranded in
that state until you were “rescued.”
Having a cassette tape of your ses-
sion not only ends the session when
the tape runs out, it also lets you
repeat a “good” session or make
copies for other people to use.

Circuit Description. The schematic
diagram of the Visual Brainwave
Synchronizer is shown in Fig. 2. The
tone generator portion of the cir-
cuit is made up of two separate
oscillators from IC1, a quad NAND
gate. Two of the gates, IC1-a and
IC1-b, form an oscillator that oper-
ates in the 2- to 20-Hz range. The
frequency of the oscillator Is set by
R12. Note that R2 is in series with

R12, so that there is always some
resistance in the feedback path of
the oscillator. The other two sections
form a similar oscillator that runs at
1000 Hz. The output of the low-fre-
quency oscillator is fed to pin 8 of
IC1-c on the high-frequency oscil-
lator; that arrangement turns the
1000-Hz oscillator on and off,

The output of the 1000-Hz oscillator
is fed through current limiter RS and
voltage limiter D1 and D2.The condi-
tioned signal is fed through J2 to the
microphone input of the cassetfte
recorder. That output is set to be at
about 0 dB info a line-level input,

The tone-decoder portion of the
circuit is fed from the speaker out-
put of the cassetfte recorder into J1.
The input signal is coupled into an
8-ohm to 25,000-ohm audio frans-
former. The output of the trans-
former is grounded on one side
and fed directly into the base of
Q1. That transistor serves a dudl
function of rectifying the incoming
signal and grounding R11; the result
is a 1000-Hz signal with a 50% duty
cycle. That signal is fed into 1C2-a.

The output of IC2-a is a buffer
that feeds the rest of the inverters.
Each remaining inverter drives the
LEDs with current-limiting resistors.

Construction. The circuit for the
Visual Brainwave Synchronizer can
be built on a perfboard using stan-
dard construction technigques or on
a single-sided PC board. If you
want to use a PC board, a foil pat-
tern has been included here. As an
afternative, an etched and drilled
board is available from the source
given in the Parts List.

If you've purchased a PC board
or etched one from the foil pattern,
the parts-placement diagram in Fig.

IC1-d
/4 CD401

= y O

=

Fig. 2. The Visual Brainwave Synchronizer is actually two separate circuits: an encoder that gen-
crates low-frequency bursis of 1000-1z pulses and a decoder that 1akes an inpuj and flashes a set

of LEDs.
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Fig. 3. The layout of the Visual Brainwave Synchronizer's PC board is clean and neat. The LEDs
are mounted on a set of goggles and are connected to the board with a cable.

3 can be followed when building the
board.

Transistor Q1 can be either a
metal can or plastic. The pinouts for
the two types of packages are not
the same, so be aware of that
make sure that you get the leads in
the correct holes.

The LEDs are not attached to the
PC board; they will be mounted to
a set of goggles. You can use any
type of goggles. The author’s proto-
type used eye protectors that can
be found in most hardware stores,
Drill appropriate holes for the LEDs.
Two of them should be centered
close to the location of your eye-
balis on each side, one goes in the
middle of the goggles. and the last
two are placed on each side near
the outside of the goggles: the
construction details can be seen in
Fig. 4. Use Duco cement to glue
them in place. Red LEDs work well;
that color will penetrate your eye-

lids even when your eyes are
closed. Although the prototype
used a yellow LED in the middie
position, it does not seem to affect
operation.

After you make the goggles.
spray paint them on the outside
with some dark color paint; blue,
black, or brown work well. The idea
is fo make sure that you cannot see
any outside light. One method that
did not work very well is the use of
a black permanent-marker pen; it
did not produce a good coverage.
One thing to beware of when
painting the goggles is that a thick
coat of paint could dissolve the
goggles. Several light coats are
always better than one thick one.

The goggles are wired to the PC
board with a six-conductor cable.
Since all of the LEDs share a com-
mon ground, one wire can be used
for the ground. Use a cable tie
through a pair of holes in the gog-

gles to hold the end of the cable
securely in place.

As an alternative to J1-J3, the
cables that are connected
between those jacks, the cassette
recorder, and the power supply can
be permanently wired in. For exam-
ple, a 12-volt DC transformer can be
wired directly to the PC board in
ptace of J3. Similarly, audio cables
that end in suitable plugs for the cas-
sette recorder's microphone and
output jacks can be wired in place
of J1 and J2.

If a mono cassette recorder is
used, the signals do not have to be
split or combined between stereo
channels. If you are going to use a
stereo recorder, link both channels
together for J1 and J2. For J1. be
sure that you are wiring the ground
for both channels together; if you
cross the oufput wires, the signals
will cancel each other out.

Figure 5 shows the completed
Visual Brainwave Synchronizer con-
frol box. Any appropriate case can
be used. the author’'s prototype
used a computer "A-B” port selec-
tor enclosure. That type of case is
already drilled in its front panel with
a suitable hole for mounting R12.

Calibration. After you build the
Visual Brainwave Synchronizer, you
will have to calibrate the device.This
cdlibration procedure is the hardest
part of the operation, since the oscil-
lator circuit does not behave in alin-
ear fashion. The audio-taper poten-
tiometer specified for R12 helps
make the oscillator a little more fin-
ear, but in general, you will have to
calibrate using either a frequency
counter or by actually
counting the pulses. The

general rule of thumb is
that for a potentiometer
with a 270° rotation, the
markers should be spaced
about 18 degrees apart.
The general arrangement
for the potentiometer
marks is shown in Fig. 5. As
you will be experimenting
and testing the unit
against your specific

resuits, absolute accuracy

5-INCHES

Here's the foil pattern for the Visual Brainwave Synchronizer. The circuit fits easily onto a single-

sided PC board.

is not needed as long as
your results are repeat-
able.

If you have a frequency
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Fig. 4. The goggles have the LEDs mounted 1o them in a straight line. The goggles are painted a

dark color to block out all light.

counter, the cleanest signalis on pin
8 of IC1. That signal is a 12-volt
squarewave; it should be the easiest
for a frequency counter to read. If
you do not have a frequency
counter, you will need to count the
pulses by eye. The following proce-
dure describes how to do that:

«Connect the output of J2 to the
input of J1.That will make the
goggles flash in fime to the
frequency.

eSet R12 to its lowest sefting.

«Count the number of puises you
see in a 10-second time peri-
od.

*Divide that number by 10.

sMark that number on the dial at
R12’s position.

sMove R12 1o speed up the oscil-
lations a little, and repeat
the process.

If you move the dial in regular

increments, you will be able tfo
count the pulses until it gefs to
about 12 Hz. At that point, the
human eye begins 10 see the puls-
es as a continuous light. Since the
main frequencies that you are
interested in are lower than that
frequency, calibration to that fre-
quency should not present a prob-
lem in using the unit; the higher fre-
guencies can be simply marked as
shown in Fig. 5.

Making a Tape. Connect the
power supply to a 120-volt AC
power source and J2 to the micro-
phone input of a cassette recorder.
Set R12 to about 15 Hz. Begin
recording the puises.

Change the frequency accord-
ing to your wishes. A suggestion is 1o
make a tape that starts at 15 Hz,
slowly drops to 2 Hz, and then goes
back to 15 Hz. When that tape is
played back, you can make notes

Fig. S. The completed Visual Brainwave Synchronizer fits nicely into a computer port switchbox.
The swirchhox’s knob can be recveled for turning R12.

PARTS LIST FOR THE
VISUAL BRAINWAVE
SYNCHRONIZER

SEMICONDUCTORS

IC1—CD4011 quad NAND gate,
integrated circuit

1C2—CD4049 Hex inverter, integrated
circuit

Q1—2N2222 NPN transistor

D1, D2—IN91i4 silicon diode

LEDI-LEDS—Light-emitting diodes,
red

RESISTORS

(All resistors are 'k-watt, 5% units,
unless otherwise noted.)

R1—10-ohm

R2, R4, R11—20.000-ohm

R3—100,000-ohm

R5—1000-0hm

R6-R 10—470-0hm

R12-—1-megohm potentiometer, audio
taper

CAPACITORS
C1—0.82-uF, Mylar
C2—0.027-uF. Mylar

ADDITIONAL PARTS

AND MATERIALS

J1. J2—'4-inch subminiature audio
Jack

J3—Coaxial power jack

T 1—600-ohim/25,000-ohm miniature
audio transformer (Mouser 42TM017
or similar)

Case, 12-volt DC power supply, wire,
hardware, etc.

Note: The following is available from:
James Melton, 2747 Wentworth
Drive. Grand Prairie, TX 75052: A
complete kit of all electronics parts
and PC board, $79.95 plus $3.00 for
shipping and handling. Texas resi-
dents must add appropriate sales tax.

concerning what frequencies are
best for you. It takes two people to
do that—one to experience the
effect and another to make note
of the time and the feeling of the
person under test.

The tape obviously can be any
length, but 30 minutes seems to be
a reasonable length of time for a
session.

Playing the Tape. Connect the out-
put of the cassefte recorder to J1
and begin playback. You will have
to adjust the output of the recorder
until you see the LEDs fiashing in the
goggles, that is all that is needed.
Note that the LEDs can be either
completely on and off or always on
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BrainWave
Synchronizer

Fig. 6. Here is a front-panel layout for the
Visual Brainwave Synchronizer. The actual cal-
ibration marks might be in slightly different
positions on your unit due to manufacturing
tolerances in R12, but in general they will be
very close to these positions.

and modulated slightly; that
depends on the recorder’s play-
back-noise level and power-supply
noise. In either case, the effect will
be the same.

Many contributions to the
advancement of science start out
as an idea that seems either very
simple, very farfetched, or a combi-
nation of the two. There are numer-
ous accounts of important discov-
eries that have been made in the
homes or garages of experi-
menters. It is possible that the Visual
Brainwave Synchronizer will help
you understand more about your-
self and how your brain works.
Good luck with your experiments.Q

Books that Bridge

“Theory & Practice

Many electronics enthusiasts discovered that the bridge from

classroom theory books to hands-on project building is difficult

to span at times without a handy pocket guide. Even the equipment
manual to operate a gadget often makes things murkier rather than
clearer. A compact text authored by a seasoned expert with hands-on
knowledge and a knack of writing in an easy-to-understand style is
many times more valuable than the price of ponderous theory and
equipment manuals or the parts for a project that could be damaged.
Here's a sampler of some titles you may want to own!

ELECTRONIC HOBBYIST DATA BOOK—The info you need to transport you
from the schematic diagram to project parts. Pin-outs, color codes, truth
tables, parts parameters, etc. Order BP396— $10.99 Includes S & H
PRACTICAL INTRODUCTION TO SURFACE MOUNT DEVICES—A technolo-
gy that spun off the automated assembly line into the grasp of experimenters
and project builders. Order BP411- $9.99 Includes S & H

THE INTERNET AND THE WORLD WIDE WEB—The most difficult part of the
Internet is its mystery. Erase the mystery and you’ll become the super surfer
with a little help from this book. Order BP403~ $10.99 Includes S & H
PRACTICAL OSCILLATOR CIRCUITS—If your budding project requires an
oscillator, you can design it and build it from the many types described here
in a hobbyist-friendly style. Order BP393~ $9.99 Includes § & H

EASY PC INTERFACING-—Hot shot Pentium computers to the lowly XT slow poke
can interconnect to the outside world to sense and/or control events governed by simple
writeable software and simple home-brew projects. Order BP385—  $9.99 Includes
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As any radio engineer, techni-
cian, or hobbyist will tell you,

the heart of any radio-frequency
(RF) circuit is some form of tuned
circuit. Examples of that include
antennas and filters. Unless those
tuned circuits are adjusted correct-
ly, any radio or RF device becomes
about as useful as a winter coat on
a warm summer day.

You might have just built an RF
circuit, repaired a radio, or maybe
you've tried fo tfroubleshoot a non-
working receiver. Are those IF (inter-
mediate-frequency) transformers
set properly to give the right band-
pass? Will that filter provide enough
rejection to eliminate unwanted
signals?

If you need to be able to take
readings of tuned circuits,
filters, antennas, and
other radio-frequen- &
cy equipment, then §
the step attenuator
presented here is the
perfect addition for
your workbench. With
the ability to set pre-
cise 1-dB steps of
attenuation,
the unit is an easy
way to answer all of your
questions.

Step Attenuators in Use.
Let’'s take a look at a band-
pass fitter that might be used in
a shortwave radio. A typical circuit
might be designed like the
schematic diagram shown in Fig. 1.
With the values shown, that circuit
should be able to pass any signal
between 5.95 MHz and 6.6 MHz in
the 49-meter band; any signals out-
side those limits should be rejected
and not pass through. If everything
is aligned properly, the response of
the circuit should be similar to the

STEP
ATTENUATOR

Increase the accuracy of RF measuvements with this useful workbench accessory.

JOHN PIVNICHNY

graph shown in Fig. 2. Notice that
the filter has two end sections that
are tuned to the center of the pass-
band and two rejection circuits in
the center. Rejection circuit L1/C2 s
tuned below the passband while
L2/C3 is tuned above. Those rejec-
tion circuits produce the deep
notches in the passband.

If you are building or aligning
that circuit, one approach would

be to first isolate the end sections
by disconnecting L1/C2 and L2/C3.
Each end section would then be
tuned to the center frequency of
6.267 MHz; a dip meter could be
used for that task. The rejection cir-
cuits would also be set to their fre-
quencies above and below the
passband at 7.456 MHz and 5.267
MHz respectively.

Connect it back together and
what do you have? Theoretically,
you should have an aligned and
properly working bandpass filter.
However, if anything was disturbed
or reconnected incorrectly. all of
your work was for nothing. To be
sure, let’s check it and find out,

You will need an RF-signal gener-
ator with a 50-ohm output that
covers the frequency range of the
filter (at least 6.6 MHz in this case), a
step attenuator, and an RF meter
with a 50-ohm input. The RF meter
does not have to be calibrated:; it
will be used to compare the level
of two signals. Various com-
mercial RF meters are avail-
able, but they tend to be
too expensive for
the home work-
shop. Alternatives
are to borrow one,
purchase a used
unit, or build one
yourself. In the event
: that you want to try

building your own,
. plans have been pub-

lished in various maga-
zines over the years: a suit-
able unit is the author's “dBm
Meter” that was published in the
November, 1995 issue of Electronics
Now

The equipment is set up as
shown in Fig. 3. Set the signal gener-
ator for a continuous signal with no
modulation to the center of the
passband. Set the step afttenuator
for 0 dB and note the reading on
the RF meter. Now switch in 3 dB of
afttenuation on the step attenuator
and note the reading on the RF
meter. Switch out the 3-dB attenua-
tion and then tune the signal gen-
erator lower in frequency until the
RF meter has the same reading as it
did when 3 dB of attenuation was
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Fig. 1. This schematic diagram is a typical bandpass filter for a receiver in the 49-meter band. If
you'd like to build this circuit, wind all of the inductors on T50-6 toroidal cores. Transformers T1
and T2 have a six-turn winding and a 36-turn winding with a center tap; L1 has 52 turns and L2

has 62 turns.
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Fig. 2. The frequency response of the filter circuit in Fig. | has a passhand between 5.95 MHz and

6.6 MH:z.

switched in. That frequency will be
the 3-dB down point on the lower
edge of the passband. Read the
frequency. A frequency counter
may be helpful here, but it is not
absolutely necessary if the signal
generator is reasonably accurate.

Tune the signal generator up
above the center frequency untfil
the RF meter again registers the
same attenuation level to get the
3-dB down point for the upper
edge of the passband. Then reccrd
the frequency.

Repeat the entire procedure
with 6 dB of attenuation switched
in. Record the upper and lower fre-
quencies at 6 dB down. Continue
to do that with increasing steps of
attenuation, such as 10 dB, 15 dB, 20
dB. 25dB, and so on down to
around 40 dB or so. From the
recorded frequencies, you should
be able to mark measured points
on a graph similar to Fig. 2. Ncte
that once you get past around 45
dB down on the example filter of

Fig. 1. you can get both sides of the
rejection notches.

The results of the author’s test on
the filter circuit in Fig. 1 is shown in
Fig. 4. Each dot represents one
measured point. Comparing the
plots in Figs. 2 and 4 show some dif-
ferences. The differences between
theory and redlity is due to how
accurately the inductances of the
coils are set by squeezing or
spreading the turns on the coils
and due to stray coupling between
the filter elements. Thanks to the

step attenuator, those differences
are not due to the measuring
instruments.

With that example, you can see
that the step attenuator is very use-
ful for finding accurate relative-dB
levels. Of course, that is only one
example of the use of a step atten-
uator. Since step attenuators can
be expensive to purchase, it is
worth the effort for the home exper-
imenter to build one. Let's take a
look at how step attenuators are
designed.

A Step Attenuator Circuit. The cir-
cuit for the step attenuator is shown
in Fig. 5. A series of double-pole,
double-throw switches, S1-S8, are
wired to pass a signal directly
through from J1 to J2 when they
are switched in one position. In the
other position, three resistors dissi-
pate or attenuate some of the sig-
nal. The resistor values in ohms are
selected to provide a specified
amount of attenuation and also
provide a 50-ohm match to both
the input and output terminals.
Because the attenuator circuit
maintains a 50-ohm match in either
switch position, the circuit is
designed to let several circuits with
different attenuation be connect-
ed together in series. The various
combinations of circuits set a par-
ticular value of attenuation. For
example, attenuations of 1, 2, 3, 5,
10, and 20 dB can be combined for
any value from 0 to 41 dB. Although
six attenuators with the binary val-
ues of 1,2, 4,8, 16, and 32 dB could
be used to set any value from 0 o
63 dB. it is easier to use the decimal
values and just add two additional
20-dB circuits. Besides being easier
to add the individual values
together in one’s head. all values
from 0to 81 dBin 1 dB steps can be

BANDPASS
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~ATTENUATOR METER

Fig. 3. To use a step attenuator to test a bandpass filter, a signal generator is connected to the cir-
cuit under test. An RF meter is connected through the step attenuator to the output of the circuit.
Noting the drop in the RF meter with the step attenuator switched in gives you a power level to find
the frequency that will attenuate the signal with the attenuator switched out.
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Fig. 4. Here is the plot of the circuit in Fig. | as built by the author. Vuriations berween this plot
and the one shown in Fig. 2 reflect variations in the circuit and whai it is theoretically capahle of.

set—a very useful range.

You might be wondering why
we're using multiple 20-dB circuits
instead of a single 40-dB circuit. If
you try to aftenuate too much in
one circuit, you will soon find out
that at radio frequencies, the

PARTS LIST FOR THE STEP
ATTENUATOR

RESISTORS

(All resistors are Y4-watt, 1% units.)

R1, R3—866-ohm

R2—35.75-ohm (see text)

R4. R6—432-ohm

R5—11.5-ohm

R7, RY—294-ohm

R&—17.4-ohm

R10, R12—178-0hm

R11—30.1-ohm

R13, R15—95.3-0hm

R14—71.5-ohm

R16.R18, R19, R21, R22, R24—61.9-
ohm

R17, R20, R23—249-ohm

ADDITIONAL PARTS

AND MATERIALS

J1, J2— BNC chassis-mount connectors

S1-S8—Double-pole, double-throw
slide switches

Case. wire. ground lugs. hardware, etc.

Note: The following item is available
from: Unicorn Electronics. Valley
Plaza Drive, Johnson City NY 13790;
Tel: 607-798-0260; Web: www.,
unicornelex.com: A complete kit of
all parts including a drilled box,
$23.95 plus $3.50 for shipping and
handling. NY residents must add
appropriate sales tax.

switch itself will provide some cou-
pling from input to output, even
with no resistors connected. That
coupling is due tfo stray capaci-
tfances and inductances within the
switch. The switches used in the
author’s prototype measured a
35-40-dB attenuation at 20 MHz
before any resistors were added.
Because of that limitation, 20 dB is
about the largest atftenuation
value that should be used on any
one circuit, Note that commercial
step attenuators costing hundreds
of dollars also have 20 dB as their
largest single step.

Note that the resistor values used
in the step attenuator are not the
usual 5% values. Although selecting
the nearest 5% value will give
acceptable results, better accura-
cy is achieved with the 1% values
shown. If you're going to make the
effort of building your own unit, it
makes sense to build the best
instrument that you can.

Building the Step Attenuator. The
step attenuator is very simple to
build, The photograph in Fig. 6
shows how the layout of the com-
ponents foliows the schematic dia-
gram. In general, slide switches will
provide better isolation than foggle
switches for the higher dB stages;
slide switches are good choices if
you cannot measure the isolation
of any other type of switch first. A
small metal box should be used to
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Fig. 5. The step attenuaror is simply a series of
resistors that are designed to add a certain
amownt of attenuation herween J oand 42, The
resistors can be switched in and our at will to
add different amounts of attenuarion in 1-dB
increments. Since the value of R2 is not com-
mercially available. use rwo [1.5-0hm units in
parallel.



Fig. 6. The step attenuator is a simple layout that is very similar to its schematic diagram. Since
good grounding is very important to the circuit, a heavy bus bar is used for connecting together the

grounded resistors.

provide an electrically shielded
container; any signals will be kept
from radiating outside the box. The
author’s prototype measures about
2 inches by 2 inches by 4% inches.

Rectangular openings for the
slide switches are cut by first drilling
two 3e-inch diameter holes; file out
the remainder of the opening with
a tiny square file. A drilled and filed
box is available as part of a com-
plete kit from the source given in
the Parts List. Two BNC connectors
for J1 and J2 should be mounted in
the ends of the case.

One set of contacts on each
switch needs to be connected

together with a short length of bus
wire. An additional pair of bus wires
is used to connect J1 to one com-
mon terminal on the switches; the
other common terminals are con-
nected to J2.

A good grounding bus will be
needed to connect all of the par-
allel resistors together. A 14-gauge
or larger bare copper wire is con-
nected between the ground lugs
of J1 and J2. Add at least two more
ground lugs equally spaced along
the length of the wire, and fasten
them down with small screws
directly to the front of the box.

Connect the resistors directly to

the switch terminals and the
ground bus using the shortest lead
lengths possible. The path from the
end of a resistor to the bus wire
should not be more than 3%-inch. If
necessary, add another ground lug
to shorten the distance. Once the
grounded resistors are installed,
add the final resistors between the
switch terminals, keeping the leads
as short as possible.

A final note on the subject of
resistors is the value of R2. Since that
value is not a standard value, two
11.5-ohm resistors are wired in par-
allel; as you know, the resulting resis-
tance of two resistors in parallel
with the same value is half of the
value of one of the resistors.

Once dry-transfer labels are
applied to the front panel anc the
case is closed up, you have an
accurate step attenuator. Not only
can a step attenuator be used for
checking the passband of IF trans-
formers and crystal filters, it can be
teamed up with a sensitive RF voit-
meter to measure and compare
signal levels passing through any
receiver circuit including amplifiers,
mixers, and tuned circuits. In short, if
you work with RE you're sure to find
that a step aftenuator is a useful
addition to your workshop. Q

Jampacked with
information at your
fingertips

FACTCARDS

B ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
1 beautifully-printed cards measure a

full three-by-five inches and are

printed in two colors. They cover a
i wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops.
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler selection and
replacement. All are clearly explained
with typical circuit applications.

S

B WANT TO EXPAND your knowl-
edge of electronics? Do it the easy way

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but learn how they work at
the same time.

B YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don't miss out. Send your check or
money order today.

FACTCARDS—Facts at your tingertips for
Experimenters and Project Builders!

Please send one copy of FACTCARDS $1.99. Shipping $2.00 (U.S. and Canada only).

copies of FACTCARDS. Total cost is sum of copy price and First Class
postage and handling cost multiplied by number of card sets ordered.

New York residents add sales tax to total cost of each order.

Please send

Please print Allow 6-8 weeks for the material to arrive.
Detach and mail today:
(Name) CLAGGK Inc.
P.O. Box 4099

(Street Address)

Farmingdale, NY 11735

All Payment must be in U.S.

(City) (State)

(Zip) Funds! BS168
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SIFTING SIGNALS
FROM NOISE

Getting usable signals from low-powered space satellites

is not a simple task. Here’s how it is done.

U nder ideal conditions, a one is
aone in a digital signal,and a
zero is a zero. However, we don't live
in an ideal world, and there are
many circumstances where things
are not quite so clear cut. One of
those circumstances is when deal-
ing with spacecraft telemetry.

Before we go further, it is impor-
tant to make a distinction between
the communications satellites that
you are most certainly aware of and
scientific, military, and other types of
satellites and probes. Unlike commu-
nications satellites, which are
equipped with high-power
fransmitters, power is a
scarce resource
on a scientific, mil-
itary, or other
satellite. You
don’t use any
more than you §
must to drive the *
transmitter. It is
often easier to add more
antenna area or receiver sensitivity
on the ground than to increase
transmitter power in the satellite. In
fact, it might be impossible to add
fransmitter power. For example, you
could be dealing with a deep-
space probe that was launched 25
years ago. You might even be listen-
ing in to some other country’s satel-
lite to spy on their military
communications.

These days, every measurement
made on a spacecraft, be it a bat-
tery voltage or a picture of a dis-
tant planet, is changed into a
pattern of bits. Those bits are
lumped together into frames. The
frames are transmitted as a serial
string of bits by changing the phase
of the high-frequency carrier. By
sending signals digitally one can
apply clever encoding schemes
that allow robust error correction so

that the integrity of the data that is
recieved is ensured.

The Noise Problem. Because no
more fransmitter power is used than
is absolutely necessary; or because,
like Voyager Il, a probe is sending sig-
nals from much further away than it
was designed fo, or because you
are listening to a faint sidelobe from
a satellite whose antenna is pointed
fowards its owner’s receiver, the sig-

nal being received is amost certain-
ly being swamped by noise. The
noise may come from natural back-
ground radiation, from the antenna,
or from the amplifier at the front end
of the receiver.

However it arises, by the time the
signal has been down-converted
and demodulated to a base-band
binary signal, you could be hard
pressed fo see any ones and zeros
in it.To the eye it is just fuzz.

Noise is a problem because if
you represent a one and a zero as
two different voltages, say plus and
minus 1V, then the voltage
received for, say, a “one” bit could
be anywhere in a range of volt-
ages around +1 V. Although +1 V is
still the most likely value, measure-
ment of a “one” bit might result in

TOM NAPIER

+05Vor+1.5V

When the noise is high enough, a
“one” bit with noise can result in a
negative output. This is interpreted
to mean that a “zero” bit was sent
and thus a bit error is generated.
The same thing can happen to
“zero” bits. A -1 V signal plus noise
can result in a positive output and
thus @ “one” bit is read rather than
azero.”

The noise tends to be Gaussian,
that is, at any particular moment
the probability of ifs
voltage  deviating
from zero looks like
the familiar Gaussian
bell-shaped curve. To
take the levels used
above, a “one” bit
looks like a Gaussian
curve centered on +1V
and a “zero” bit l1ooks like
a Gaussian curve cen-
tered on -1 V. The result can
be seen in Fig. 1. The proba-
bility of a bit error is the area
of each curve that spreads beyond
the zero volt line.

Making The Best Of Things.
Assuming Gaussian noise, one can
calculate the expected number of
bit errors in tferms of the input signal-
to-noise ratio (SNR) and then plot
that as a curve. That curve repre-
sents the best error rate that can
be achieved for any given noise
level. Figure 2 shows the expected
bit error rate for different signal-to-
noise ratios. This curve refers to the
row data; if the data bits have
been encoded at the fransmitter it
may be possible, once the bits
have been converted to binary
form, to greatly reduce the error
rate by computer processing the
recovered bifs,

It is the design engineer’s task to
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Fig. 1. Noisy binary data can be represented as two overlapping Gaussian distributions. The shad-
ed area shows the fraction of “one” bits that will be read as “zero” bits.

build a piece of equipment, called
a “bit synchronizer.” which performs
as near to this curve as is practical.
If you plotted the performance of a
fairly good bit synchronizer on the
same graph, its error rate curve
might be the same shape as the
theoretical curve but about 1 dB to
the right of it.

A block diagram of a bit synchro-
nizer (1975 vintage) is shown in Fig. 3.
Bit recovery is done in stages. If it
hasn’t already been done in the IF
amplifier, the signal amplitude is
adjusted to some standard level.
Then the signal is filtered to remove
any noise having a higher frequen-
cy than the data. A phase detector,
which looks for the transitions
between bits, adjusts the frequency
and phase of the output clock to
match the input data. The data bits
are integrated and then sampled in
sync with the clock. The clock signall
tells the following equipment where
the bits start and stop.

If the data has been encoded in
some way, the encoding is then
removed. Finally, the cleaned-up
data and clock are passed on to
the next device, usually a “frame
synchronizer” whose job is to look
for the framing information in the
data and to divide up the serial
data into the parallel words that
were generated in the satellite.

There is a bit synchronizer in
every data receiver, though in sim-
ple systems it might be only a chip
or two and it is not called by that
name. If the noise level is low, the
signal amplitude is fixed by an AGC
circuit, and the data rate is known
in advance and never changes,
then a voltage-controlled crystal
oscillator can be used as the out-

put clock. The data filtering can be
primitive and the simplest of phase-
locked loops (PLLs) can lock the
crystal to the data. However, bit
synchronization becomes quite
complex when the data rate is not
known exactly, is varying., or when
the noise level is high.

Traditionally, a bit synchronizer is
a rack-mounted box. It can be
tuned to work at many different
data rates, and it does not require
that the input signal be any partic-
ular amplitude. If you wanted to
buy one, it would cost you from
$10,000 to $250,000 depending on
how fast your data is and how
badly you want the best possible
error rate. A NASA engineer once
said that an improvement of 1 dBin
performance was worth about a

million dollars since it lowered the
cost of the antenna system by that
much.

What Does A Bit Synchronizer
Do? A typical bit synchronizer can
cope with data rates from 10 bits
per second (bps) to 10 million bits
per second (Mbps). It doesn’t care
whether the input signal is 100 mV
high or 10 V high.There are at least
a dozen ways the data bits might
be encoded. It can handie them
all correctly.

The simplest code is Non-Return-
to-Zero (NRZ) in which a one bit is
high for the complete bit period
and a zero bit is low for an entire bit
period. However, there are many
other ways of coding data. One
important way is the bi-phase code
in which each bit consists of either a
01 pattern or a 10 paftern. That
requires twice the bandwidth to
tfransmit, but it has no DC compo-
nent. By contrast, NRZ can contain
long strings of one bits or zero bits.
That makes it difficult to keep in sync
with the transitions—since there are
none-—and it creates havoc if any
of the equipment is AC coupled
since the DC level drifts.

Recovering The Bits. Affer the
input signal has been amplified or
attenuated to some convenient
level, it is filtered. Often the demod-
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Fig. 2. This curve shows the best achievable bit-error rate for any given signal-to-noise ratio. The
error rate achieved by a practical bit synchronizer would be about 1 dB to the right of this curve,

MON SIIU0II8|T ‘6661 (Ldy

[
©




Electronics Now, April 1999

&»
o

- gt Fr L i $ g = w? s © &}» A SRR
¥ .
i | oata CODE s L
i o ®| SAMPLER CONVERTER i :
& P i I DaTA:
(1 - - v >CLOCK 2
4 S, | H ) : i GUTPUT -
GAIN/OFFSET NOISE PI};\"SE LOOP UOLTAGE CLOCK
DEMODULATED L CONTROLLED
x PR ADJUST FILTER DETECTOR FILTER e DIVIDER
e i o~ 7 T I3 oy 7

e S s T e

S

Fig. 3. The block diagram of a typical bit synchronizer. In 1975 most of these blocks required one

or two printed circuit cards.

ulated signal contains noise fre-
guencies at many times the band-
width of the data. it also usually
contains traces of the carrier or IF
frequency. Those can be filtered
out without changing the underly-
ing data at all.

There are two common methods
of proceeding from this point. The
first is to assume that one knows
where the data bits begin and end;
that is, that the phase-locked loop
driving the clock has dlready done
its job. In that situation, each bit is
integrated for exactly one bit peri-
od. Since the data bits are at the
same level for the entire bit, inte-
grate continuously in the same
direction. The noise, on the other
hand. is varying up and down so
that it tends not to accumulate in
the integrator. That maximizes the
ratio between the data and the
noise. At the end of the bit, the infe-
grator output is sampled and the
integrator is reset. If the sample is
positive we say we received a“one”
bit, if negative. a “zero.” For the best
results the integrate, sample, and
reset processes must be exactly
aligned with the incoming bits.

Another approach is to com-
bine the filtering and integrating
functions in a single “matched fil-
ter” This is a low-pass filter that
behaves like a finite-time integrator.
Its response fo a step input is a
ramp that is one bit-period long. It
automatically intfegrates each bit
as it arrives and maximizes the SNR.
It is still necessary to sample the
output af just the right moment.

Clocking The Data. The bit syn-
chronizer contains a clock genera-
tor whose phase and frequency is
locked to the input data. In the
long term. the clock has to follow
slow changes in the data rate. The

commonest source of those is the
motion of the satellite itself. As it
approaches the receiving antenna
Lits carrier frequency and data rate
rise as a result of the Doppler effect.
After it has passed its closest point,
the data rate falls. The clock has to
track those changes.

However, the input data may
also have jitter—each bit may not
be exactly the same length. The
clock should ignore that effect.

The clock is controlled by a PLL.
That circuit has a phase detector
that looks at the difference
between the timing of the input bits
and the timing of the clock edges. A
conventional phase detector
expects two input fransitions from
each cycle of the input signal. In a
bit synchronizer. the data transitions
are irregular. and there are, on aver-
age. only half as many transitions as
bits. The normal PLL eguations no
longer apply and neither do 95% of
the books and articles on PLLs.

The output of the phase detec-
tor drives a loop filter; basically just
an integrating capacitor and a
damping resistor. The voltage on
the capacitor controls the frequen-
cy of the clock.

The complete PLL behaves like a
second-order low-pass filter for
phase changes; that is, it filters out
the jitter but it allows the slow
changes in data rate to pass
through. The bandwidth of the fiter
is usually adjustable. A wide band-
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width makes it easier to acquire lock
on a new signal. It also allows the
clock to track larger changes in the
data rate. A narrow bandwidth gen-
erates the most accurately timed
clock output. In practice the loop
bandwidth is often set wide at first fo
capture a signal and then made
narrower to get the cleanest output.

The Technical Problems. A full-
range bit synchronizer needs a
data filter that can be tuned over
six decades. When modern bit syn-
chronizers were being developed
in the 1970s. it was not possible to
make a filter that could tune over
many decades. Bit synchronizers
had several plug-in cards, each fil-
tering one particular range of bit
rates. For example, for low rates
they had active filters that used
capacitance multiplier circuits or
Sallen and Key filters with photore-
sistors to tune them. Those didn’t
work too well above about 100 kHz,
so for higher frequencies designers
used LC filters with Varactor tuning
diodes. Relays switched the signal
to the correct boards as the data
rate was switched.

The phase locked loop that con-
trols the clock oscillator also has to
be tuned to suit the bit rate and the
loop bandwidth. That function was
also spread over several circuit
boards.

The integrated data reaches a
peak and must be sampled there
to achieve the best performance.
Since the propagation delay in the
components between the clock
and the infegrator is not exactly
known, the integrator output may
contain part of one bit and some
of another. That reduces the peak
signal-to-noise ratio and degrades
the qudlity of the data.

That wasn’t a magjor problem at




Fig. 4. This bit synchronizer on a VME board was introduced in 1993. It had the same performance
as the rack-mounted box but was a fraction of the size. It was computer controlled.

low data rates, but at 10 Mbps, one
bit is 100 ns tong. Conventional TTL
logic was beginning to run out of
steam, and ECL was being used
instead. All of this added greatly to
the size and cost of the bit synchro-
nizer. The tunable bit synchronizer
shown in the lead photo (it is a 1975
vintage unit) contained about four-
teen 4- by 8-inch boards in a rack-
width box that was 5% inches high.

Of course, it was always possible
to build a much simpler device to
suit a special purpose, but many
customers wanted fo be able to
use their equipment with a range
of different satellites. Some govern-
ment customers wanted tunable
equipment just so they wouldn’t
have to tell anyone what bit rates
they were using. That information
might have revealed whose satel-
lites they were listening to!

New Developments. The author’s
first direct involvement with bit syn-
chronizers was when he joined the
team designing one that was to
advance the maximum bit rate
from 10 Mbps to 40 Mbps. The pro-
ject took four engineers about two
years to complete. The technology
was the same as before, but it used
faster logic. The end result worked
but it fook a lot of tweaking to get
it to run above 32 Mbps. The old
ways had reached their limit.
Despite that, our company bid
for the design of a 100 Mbps tun-
able bit synchronizer. Fortunately, a
method was found that measured
the bit amplitude and the bit phase

with the same device: a flash anao-
log-to-digital converter. That elimi-
nated the propagation time effects
in the logic chips. If the phase was
correct, then the sampling time
was forced to be perfect too.
Although the early designs were
somewhat less than optimal, we
made a product that worked well
from 1 Mbps to 100 Mbps—a world
record at the time.

Later, a simpler way of doing the
same job was found. The result was
a box that processed data at 210
Mbps. However, there was nothing
in this idea that stopped it from
being applied at much lower data
rates. In studying how to apply the
newer technology to the older 10
Mbps rack-mounted box, it was
found that analog filtering had to
remain at the front end but that the
frequency-control loop could be
handled numerically. It is much eas-
ier to set up different bit rates and
loop bandwidths by changing a
few numerical parameters than it is
to switch many different capacitors
and resistors.

Another recent innovation is the
development of electrically tun-
able filters that would use the same
amplifier and multiplier chips over
the entire six-decade bit rate
range. That system is based on the
ability to switch in one of six differ-
ent capacitors in four places.

The AGC function was imple-
mented by a new chip that had a
logarithmically-controlled gain.
Since the signal amplitude was
being sompled by an analog-to-

digital converter, it was relatively
simple to make a digital control
loop. That loop ensured that the sig-
nal amplitude would always be cor-
rect and that its offset would always
be zero. In fact, the schematic for
that part of the circuit was convert-
ed into a Xilinx chip. It was even pos-
sible fo pack the code conversion
algorithms into the same chip.

All this, combined with digital pro-
cessing, made it possible to shrink
the standard bit-synchronizer line.
Units that were once a rack-mount-
ed box are now a single VME card
without any degradation in perfor-
mance. The result is shown in Fig. 4.
Naturally the cost of manufacture
also dropped by a large factor.

You can still buy the old box with
all the knobs on the front panel. If
you open it up you will find a lot of
empty space, a small computer
card to read the front panel con-
trols, and a VME bit-synchronizer
board. Q

THE TRANSDUCER
PROJECT BOOK

T ¥ 1992T—From TAB Books. A
TR#E&?EUCGIER unique coliection of practical
BOOK transducer devices that you

can put together simply and
inexpensively. You can build
a seismic sensor, a tempera-
ture survey meter, an open-
door annunciator, a moisture
detector, an automatic night
light, and more. To order—ask for book 1992T,
and include your check for $6.99 - clearance
(inciudes s&h) in the US and Canada, and
order from —Electronic Technology Today
inc., P.O. Box 240, Massapequa Park, NY
11762-0240. US funds only; use US bank check
of International money order. Allow 6-8 weeks
for delivery. MA06

THE COLLECTED WORKS OF
MOHAMMED ULLYSES FIPS

#166—By Hugo Gernsback.
Here is a collection of 21 April [
Fools Articles, reprinted from &
the pages of the magazines
they appeared in, as a 74-
page, 8% X 11-inch book. The 3
stories were written between ¥
1933 and 1964. Some of the
devices actually exist today.
Others are just around the comer. All are fun and
almost possible. Stories include the Cordless
Radio Iron, The Visi-Talkie, Electronic Razor, 30~
Day LP Record, Teleyeglasses and even Elec-
tronic Brain Servicing. Get your copy today. Ask
for book #166 and include $9.99 (includes ship-
ping and handling) in the US (First Class), Cana-
da and Overseas (surface mail), and order from
CLAGGK Inc., P.O. Box 4099, Farmingdale, NY
11735-0793. Payment in US funds by US bank
check or International Money Order. Allow 6-8
weeks for delivery. MADS
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“QUANTRISTADOR”

CONO

UERS

QUANTUM COMPUTING

A new tramsistor that oper-
ates 10 times faster than
anything currently available
could someday mean faster
computers, and much more.

DOUGLAS PAGE

B omputer speeds have taken
a quantum leap. The reason
is that scientists at Sandia National
Laboratory have developed a radi-
cally different type of fransistor—a
qguantum mechanical “tunneling”
tfransistor (colloquially called the
Quantristador)—that operates at a
trillion operations a second, 10 times
faster than the speed of the fastest
fransistors currently in use.

The researchers say Quantris-
tador works like turning on a light
without closing a switch. Electrons
“tfunnel” from path to path through
a barrier that, according to classical
physics, is impenetrable. The process
takes place almost instantaneousty.

Physicists use the term “tunnel-
ing” to describe the phenomenon
of particles appearing in places
where they should not be able to
go—the same way cars use a tun-
nel to appear on the other side of
a mountain without having to scale
the summit. Only quantum mech-
anics can explain such behavior.

While quanfum mechanics is
largely theory, the Sandia device is
quite real. "We have demonstrated
real circuits that work and are easily
fabricated,” says Jerry Simmons,
leader of the Sandia development
team. "It is not ready to be marketed
yet, but it is a significant advance.”

Speed Demon. The device,
called DELTT (Double Electron Layer
Tunneling Transistor), promises to
drastically improve sensor accura-
cy and computer speed. DELTT
potentially will perform in the tera-

Quanturr rechauic Researcher Jerr: Simm-mis ‘uspects *ae end of a crvogen™c sample helder fo-

performing electrical measurements on the DELTT quanum mechanical transistor. Once loaded
with DELTTs (from circular cases in foreground). the hofder is lowered into a cryostat, allowing
transistor performance to be tested at differestt temperatures.

flop range—one frillion flcating
point operations per second. which
is roughly ten times faster than the
fastest transistor circuits currently in
use. The researchers actually aren’t

sure how fast it will operate
because its actual speed has yet
to be measured, says Simmons,
because it’s "not easy to measure
such high speeds, which are near
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Photograph of the DELTT transistor, seen from above: The top and back depletion gates allow inde-

pendent contact to the two electron layers, while the top control gate turns the transistor on and off.

the limits of what can be measured
with conventional equipment.”
“Quantristador” also runs on
extremely low power—tens of milli-
volts and microamps. compared
with the several volts and milliamps
required by conventional transis-
tors. The researchers say electrons
tfravel so fast in the DELTT gallium
arsenide transistor that the normal
electrical processes that slow down
transmission of information—Ilike
scattering of electrons by crystal
imperfections that behave much
like speed bumps in the electrons’
pathway—can be minimized.

quantized
2D electron
layers

top QW
contact

[

top control

bottom QW

Weak “Fences.” "Quantristador”
works by relying on the dual wave-
particle nature of matter. In the
device, two gallium arsenide layers,
each only 150 angstroms thick (one
angstrom equals 10-10 meters), are
separated by a 125-angstrom alu-
minum-gallium-arsenide  barrier,
similar to a fence separating two
yards. Ordinarily, gallium-arsenide
electrons in one yard do not have
the energy to climb the fence to
reach the other yard. But the ftiny
thickness of the barrier causes the
electron to behave like a wave,
which can poke into the barrier.

top depletion

gate gate

Schematic of the structure of the DELTT trausistor: Tunneling between the top and bottom quantum
wells (QW) occurs only when electrons in both wells have identical momentum and energy. which
can be controlled by the top control gate. The total thickness of the semiconductor layers is kept less
than 2 microns, allowing the back depletion gate to be brought close to the quantum wells and the
entire device to be made small. At the left is the energy-band diagram of the structure, containing

back depletion gate

the two quantum wells separated by a thin tunnel barrier.

When an electron is adjusted to
have the same energy and
momentum states in both regions—
which can be controlled by apply-
ing a voltage to these regions—the
electron can pass from one yard to
the other without any scattering, as
occurs in normal electron motion
due to crystal imperfections. In
effect. the electrons tunnel under
the barrier fence.

Previous efforts to build tunneling
fransistors have been made by
researchers who created layers
side by side on a surface.That, how-
ever, proved too difficult a task for
current technology to manufac-
ture accurately at even 1000
angstroms. Simmons and his Sandia
team used a unique design
change which allowed them to
stack all DELTT layers vertically, using
molecular beam epoxy (MBE) or
chemical vapor deposition (CVD),
which enabled single-atom layers
to be grown. The readily-available
technologies of MBE and CVD are
the same processes used to make
semiconductor lasers for compact
disk players.

Obstacles. Actual use of the new
transistor by industry may be sever-
al years in the future because of
engineering obstacles stil to be
solved, including questions of tem-
perature. The device now works
only at or below 77 degrees Kelvin
(-321 F). Simmons says they are
making rapid improvements in this
area and should have the device
operating at room temperature by
some time this year.

Another issue involves designing
millions of such circuits on a chip, as
is currently done with ordinary tran-
sistors. Because of "Quantristador’s”
multifunctionality—it has three posi-
tions (off-on-off) instead of the con-
ventional two position on-off
gate—the same amount of work
can be performed with significantly
fewer transistors, and chips would
have to be completely redesigned.

Applications. “Quantristador” is
lkely to appear in military equip-
ment first. Simmons’ research is fund-
ed by Sandia’s Laboratory-Directed
Research and Development office,
which funds speculative, defense-

(continued on page 50)
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Amnnalos:
MicropprocesSSsSorx

Thanks to this amazing breakthrough,
the days of the digital microprocessor
could be numbered.

I n the days before digital proces-
sors, calculations were often-
times carried out using purely ano-
log computers. Operations like addi-
tion, subtraction, and multiplication
were performed using the appropri-
ate circuits to act on DC voltage
levels. After passing through the
apparatus, the value of this output
voltage could then be directly read
as the answer. As an example,
assume we wish o solve the equa-
fion x=log(y+z) where y=7 and z=2.
In an analog computer, y and z
would be adjusted to 2 and 7 volts
respectively, added to produce 9
volts in a simple voltage-summing
circuit, and then passed through a
DC amplifier with a log transfer func-
tion. The output could then be read
with a voltmeter as 0.954 volts, the
same answer you would get with
your digital calculator!

With the advent of digital com-
puters. analog computers were
effectively retired. Today’s micro-
processor is versatile, relatively inex-
pensive, and fairly fast, allowing us
to have tremendous computing
power in a small desktop or note-
book package. There is, however, a
company with a new product chal-
lenging current digital fechnology.
The price and performance bene-
fits of their new devices may possi-
bly dethrone the digital micro-
processor forever. All of this, while
speeding up our desktop comput-
ers by over 3 orders of magnitude.

The company is Ecraf Technolo-
gy Corp. (ETC). Based in Sarasota,
FL and with offices world-wide,
Ecraf (pronounced “EK-raff”) has
introduced a line of unbelievably
fast analog processor chips that
mirror the architecture of an Intel
Pentium Il MMX in the same "Slot 1”

KEN KEMSKI

configuration. These are designat-
ed as the 909-xx series of devices.
When | first heard about their new
products | called Ecraf on the
phone and (fo my astonishment)
was connected directly to Dr.
Wilhelm Ecrof, senior vice president
and director of research and engi-
neering (He is the youngest brother
of Dr. Dieter Ecraf, founder and CEO
of Ecraf Technology). By the end of
our conversation he had sold me
on their design philosophies, while |
had convinced him to send me
tons of their technical literature
including most of the 127 patent
submissions they have filed in the
last 2 years. He also supplied me
with a couple of the EC909-12
microprocessors for evaluation. |
have since visited him in Sarasota
and got to witness some of their
research activities in person. | will try
to summarize the key advantages
of the 209-xx family below, and then
give a personai test report.

The Barrier Reflex Diode. The key
behind the EC-909 family of analog

MiCroprocessors is a new electronic
device called the “Barrier Reflex
diode” (or BRD; most design engi-
neers call them “birds”). The BRD
works exactly the opposite of a con-
ventional semiconductor diode and
opens up a world of new applica-
tions. As you know, a conventional
diode does not conduct in the for-
ward direction until the “knee” or
barrier voltage is reached, at which
fime it will conduct and maintain a
generally fixed voltage drop. A
Barrier Reflex diode, on the other
hand. conducts perfectly, essentially
like a superconductor but at ordi-
nary room temperatures, until the
knee voltage of 1.21576 volts is
reached; It then becomes a near
perfect insulator and ceases all for-
ward conduction until the applied
voltage falls below the barrier reflex
voltage. The fortuitous knee voltage
and the immeasurably small operat-
ing currents permit extended oper-
ation from tiny batteries.

Among the advantages of the
device is that it performs like a per-
fect switch. The switching speed is



measured in fractions of a fem-
tosecond (<1 x 1018 sec). When on,
it is a perfect conductor (forward
drop=0.00 V). When off, it is a near
perfect insulator (current=0.00 p.A).
The temperature coefficient of bar-
rier reflex voltage is presently
unmeasurable. It is simple and
cheap to build. It integrates into
monolithic circuits with ease. Its only
disadvantage is that It produces
large quantities of intense white
light when operating.

Being a two terminal device, it is
easy to design applications around
it. A basic test setup is shown in Fig.
1. A simple lattice of 64 BRDs consti-
tutes an ultra-high-performance bi-
directional 64-bit A/D-D/A convert-
er with less than 1 fs seftling time
and perfect accuracy. Twelve such
arrays are integrated in Ecraof
Technology’s analog microproces-
sor designs as primary [/O.

Editor’s Note: Designers should
note that a serious applications
probiem still exists, in that BRD pro-
duces a prodigious amount of pure
white light when it is in the con-
ducting state. While packaged
individually in its familiar hermeti-
cally sealed ceramic pellet
(1BRD34), enough light stil pene-
trates the “purportedly opaque”
ceramic casing to “fill a room as if
bathed in sunlight.” Dr. Ecraf’s broth-
er Helmutt was reported to have
been blinded in earlier experiments
in 1995 with a BRD, before the hous-
ing was changed from clear glass
to “opaque” ceramic. It has been
cdlculated that the light produced
from a simple 64-BRD lattice (0.01
square inches) conducting immea-
surably small currents would be suf-
ficient to light a small city! Until an
opaque material is found that can
contain this light, the BRD will prob-
ably find limited use, reserved for
specialized applications such as
the EC909 series of analog micro-
pProcessors.

Not that we know a little more
about the Barrier Reflex diode., let’s
look at the EC-909 microprocessor
in more depth.

General. The 909-xx family of ana-
log microprocessors have the same
pin assignments as an Intel Pentium
Il, but there the similarity ends, The
data and address pins connect

-

Fig. 1. Here's the basic setup for testing the
1BRD34 Barrier Reflex diode. Note, experi-
menters should wear appropriate eye protection
when working with this device.

directly to ultra high-speed bi-
directional 64-bit D/A converters,
changing the digital words into
analog voltages, using Barrier
Reflex diodes. essentially at the
speed of light. Those voltages are
processed by a proprietary mono-
lithic analog computer with a die
size of only approximately 0.1-inch
square. As the “voltage words”
appear at the output, equally fast
A/D converters feed them back to
the motherboard where they can
be handled conventionally. It is the
monolithic analog computer that is
the heart of the new technology, as
it is the fastest processor ever pro-
duced by man. It leapfrogs current
technology by at least a thousand-
fold and will allow for the develop-
ment of products never even
dreamed of until now. "What's the
big deal with analog?” you might
ask. Read on.

Speed. A digital processor works
from a “clock,” or timing signal. With
a clock of say, 300MHz, the time
between clock cycles is just over 3
nanoseconds (3.33 x 109 sec). That
is, the microprocessor “does some-
thing” every clock cycle, or every
3+ nanoseconds. Most operations
(such as adding 2 memory loca-
tions together and placing the
result in a third location) consume
several clock cycles. If the opera-
tion requires 8 clock cycles for
example, it would take over 24 ns
for that single operation to occur!
Modern processors use parallel
pipelines, split-phase clocks, and
the like to try to do as much as pos-
sible in those time intervals, but the
basic limitation remains. In Ecraf’s
analog processors, the voltages tra-

verse the small die essentially at the
speed of light, providing fantastic
virtual clock frequencies. Since the
chip is about 0.1-inch square, and
the speed of light is approximately
186,000 miles/sec.. it takes only 4
picoseconds for the analog signal
to ripple through and complete a
command! This is about 3000-times
faster than a 300-MHz digital
processor, corresponding to a
clock speed of over 900,000 MHz!
Getting interested?

Accuracy. People think of digital
computers as “accurate.” In fact,
accuracy is directly related to word
length. Each numerical operation
in a digital computer is rounded to
the nearest least-significant bit, and
thus serves as only an approxima-
fion of the right answer. In Ecraf’s
analog computer design, the cper-
ations are linear, and provide
essentially infinite accuracy inter-
nally (the equivalent accuracy of a
4096-bit word, limited only by the
noise floor). In fact, the only real
accuracy limitation occurs when
the analog answer is necessarily
converted back to a 64-bit digital
word. That is done only for compat-
ibility with the rest of the computer
external to the processor.

Cost. The modern digital CPU con-
sists of millions of transistors on a fair-
ly large die, and is necessarily
expensive to design and manufac-
ture. The Ecraf EC909-12 on the
other hand has only about 400,000
elements, many of them simple-to-
fabricate Barrier Reflex diodes, and
is, overall, very easily manufac-
tured. This is exemplified in its S.R.P
(Suggested Retail Price) of only $12
US, and that will buy you the deluxe
ECQ09-12 P9 (Virtual 900-GHz ver-
sion). Their vyield from fabrication
wdfers to packaged die is over 98%
for these analog wonders!

Memory. Here is an unexpected
bonus: We all know that among the
various memory types (EDO, Fast
Page Mcde, SDRAM, etc) the
cheapest memory is analog RAM, or
aRAM. We also know that at .004-ns
(4-picosecond) latency, it is several
thousands of fimes faster than the
SDRAM we presently use in our pure-
ly digital computers. The problem
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has been that modern CPUs do not
(indeed cannot) utilize aRAM. Guess
what? aRAM is a perfect match for
the 909-xx series of CPUs! Not only is
it as fast as the new generation of
analog CPUs, but the cost per
megabyte is less than one one-hun-
dredth of major brand EDO or
SDRAM memory modules (on a
cost-per-megabyte  basis). The
ECQ09-xx series accepts up to 1024
gigabytes of installed aRAM.
although that is more than many of
our applications now require.

Video. A side benefit of purely ano-
log processing is that the CPU can
offload the video processor to
speed up video performance. VGA
is an analog system, replacing the
earlier EGA and TIL video modes
that were digitally based. The indus-
fry went to analog video interfaces
so the number of colors and corre-
sponding perceived resolution
would not be compromised and so
that the speed could be increased
as video technology advanced
(Sound familiar?). By routing the
video tasks through the EC909-12
via a simple driver patch, the video
processing speed can be increased
by several thousand-fold as well. This
makes 300 frames/sec for 1600
x1200 x 16.7 M game presentations
a snap, something the AGP video
bus can’t even dream of.

Mass Storage. The magnetic stor-
age we use in present hard-disk
technology is also an essentially lin-
ear process. A “bit” recorded on the
hard drive can assume virtually any
value of magnetism, much like the
musical waveforms we store on cas-
sefte tapes. A modern hard disk
stores and retrieves the data digital-
ly, as strictly 1s and Os, saying in effect
“if it's magnetized it'sa 1, if not it's a
0" The EC909 series of analog
processors improves on that technol-
ogy markedly. It stores any of 4096
levels of magnetism in each bit loca-
tion of the hard drive’s platter, effec-
fively multiplying its capacity by over
4000 times. A 4-gigabyte off-the-shelf
drive becomes a 16,000 gigabyte
drive with enhanced reliability in an
analog computer system.

Reliability. A tremendous en-
hancement in operational reliability

is made available from new gate
designs possible with pure analog
computing. Instead of simply "or” or
“AND” or similar types of gates, anao-
log logic has been synthesized as
“MaY BE” and “sHoutD BE” gates. For
example, your word processor is
loading from the hard drive, and a
bad byte comes along. Ordinarily, it
will crash the program, yielding the
dreaded message. "This Applica-
tion Has Performed An lllegal
Operation. . ." Since a computer is
smart, it should say “This byte is obwvi-
ously wrong and will crash the pro-
gram. | sHoulb modify just one bit in
this byte, and the program will load
normally.” The smooth nature of the
waveforms of analog gates will do
just that, discarding the obvious
error. and permitting the system to
continue loading the program.
Another example is when you are
keying In a password to a program.
You type those letters, numbers, and
punctuation only to make one smaill
mistake. The analog logic says “May
Be he meant to type his password
correctly” and then supplies the
proper keystrokes to the program.
This is a savings in time and money, a
computing improvement long over-
due in this author’s opinion.
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Energy Efficiency. The current con-
sumption of the EC909-12 is 800 pA
at 1.5V. It will run for hundreds of
hours from a single AA cell. We know
that aRAM has always been a
power miser, consuming only 1
pA/megabyte active, 0.01
pA/megabyte standby. This will allow
notebook computers to be con-
structed to run for weeks continuous-
ly on a single AA alkaline cell. The
Active Matrix LCD screen is sfill an
obstacle when it comes to power,
but it is, after all, digital. Dr. Ecraf has
fled 12 new patent submissions
detailing an analog LCD screen, but
is rather close-lipped about that
secret project. When | queried him

‘as to the excessive power required

for both back-lighting and powering
the active devices, he only said “Do
you remember how you winced at
the bright light emanating from a
heavily shielded, forward-conduct-
ing Barrier Reflex diode?”

Well, there is more, but the afore-
mentioned should give you some
idea as to what promise this new
technology holds. | have been
using an EC909-12 P9 Analog
Microprocessor for about a month
now, and | will proceed to describe
my experiences with it.

Test Report. My existing computer
was built around an Asus P2B-LS
motherboard powered by an Intel
P2-400 processor with 256M of
SDRAM. | removed the P2-400 and
SDRAM, and replaced it with the
EC909-12 P9 and 4 gigabytes of
aRAM that | obtained from
Diamondback Electronics Co. The
BIOS did not identify the processor
correctly, so | manually set it up as a
Pentium Il with a processor speed
of 900,000 MHz. Booting the com-
puter took only a second or two.
Wow! Was it fast! | fried to run vari-
ous benchmarks on it, but they ail
reported “Overflow” errors. Typically,
I'd double click on the program,
and instantly a dialog box inform-
ing me of register or stack overflow
would be reported. | called the
publishers of “Super PC Speed
Check” (on which my P2-400 mea-
sured 892), and they informed me
“Our software is limited to calculat-
ing and displaying benchmarks up
to 4,194,304,” and “Who was | kid-
ding. claiming that | overflowed
that range? That would be over
4000 times faster than a P2-400!" |
thanked them and went about fur-
ther testing.

All of my sofftware (with the
exception of the benchmarks) ran
fiawlessly. Games were breathtaking.
and the Ecraf video patch worked
like a dream. Because of the analog
processing, pixellization was eliminat-
ed, and the screens looked just like
the photographs on the software
packages. | did some checks on
arithmetic computations performed
with the original digital processor
and then the EC909. The EC909
matched the first 24,000+ digits of

(continued on page 50)
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SPY SATELLITE PHOTOGRAPHY
ON THE INTERNET

BILL SIURU

See the world, one block or building at a time, through the eyes of a Russian spy satellite.

ow that the cold war is over,

there’s no need to let all of
the technology and resources that
it spawned go to waste. For exam-
ple, for decades. the U.S. and the
former Soviet Union used satellite
photography to spy on each other
as well as the rest of the world. Now,
SOVINFORMSPUTNIK, founded by
the Russian Space Agency. is mar-
keting much of that photography
cammercially. And if you have
internet access, you can view the
available imagery at www.ter-
raserver.com. Then you can down-
load the photos or purchase hard
copy prints. There is a nominal fee
for most downloads, but many oth-

ers are free,

The images on the TerraServer
Web site come from two sources—
the United States Geological
Survey’s (USGS) huge database of
aerial imagery of many parts of the
U.S:. and SPIN-2. SPIN-2, a trademark
name for Space Information 2-
meter imagery, is owned jointly by
SOVINFORMSPUTNIK; Aerial Images.
inc.; and Central Trading Systems.
Inc. The Web site itself is a joint pro-
ject of Microsoft; Aerial Images,
Inc.. Digital Equipment Co., SOVIN-
FORMSPUTNIK; and Kodak. Aerial
Images. Inc. is an American com-
pany that has teamed up with the
Russians to market declassified

satellite photographs from Russian
mapping satellites.

Finding Your Image. You can
access images of the locations you
want in a couple of ways. First, you
can use the map of the world on
the Web site. Shown in green are
the parts of the world for which
images are currently available.
With a few mouse clicks, you can
zoom in on the precise location you
are interested in viewing in detail.
Alternatively. you can use the
Encarta Virtual Globe Gazefteer if
you know the place name. The
Gazetteer contains the names and
locations of 1.1 million places in the



Russian launched photographic satellites will
be “mapping” the US as well as many parts of
the world to update images already available on
the www.terraserver.com Web site.

world. If you know the location’s lat-
itude and longitudinal coordinates,
you can enter them as well.

Once you find the spot you are
looking for, you can view nearby
places by pushing navigation but-
tons to pan and zoom. For instance,
you could follow the trail you plan
fo take on your next hiking frip.
However, the images are not “real
fime.” Indeed, some images are a
decade or more old, but work is
underway to acquire and add up-
fo-date imagery.

The agreement between Aerial
Images and SOVINFORMSPUTNIK
includes the launching of Russian
Soyus rockets carrying photograph-
ic satellites. One satellite was
faunched from the Baikonur
Cosmodrome in February 1998 for
a 45-day mission on which the
satellite took photos of the south-
eastern United States and major
cities around the world. Aerial

Server

Conpents World Imagery Database

sach volums contamning $00 pages.

£ 2998 M

have you ever wondered what your neighborhood looked like from space, or wished you could get an
3enal shot of your favorite vacation spot? Welcome to Microsoft@® YerraServer, ohe of the Web's
most #ngaging sites - providing a bold demongtration of Microsoft's scalabity whde taking on the
anbitious Chalionge of presenting the earth ;m a mosaic of photographic magery.

Database Size. 1.01 TeraBytes
Suze of uncompressed /mages: 4.1 Terabytes
__Database rows covering shaded arsa: 301.5 million

Cck ta enlarge an ares on the map

TerraServer uses Microsoft SQL Server™ 7.0 Enterprise Edition 10 hast on
ordine databases. It's a huge repository of asnat photographs and satellite mages taken from mikes
cverhead that you can view and, if you want, purchase. TerraServer, hostsd on Dngital AlphaServer
from Compaq and Storageworks hardware, has more data than any database on the
Intermet—enough data. in fact, that if prmted on paper, it woud compnse about 2,000 valumas, with

p%g%’l’% ufot:s

SUSGS

ettt

aPN-2

of the world's |argest

Whether you're hers to view some cool images, or want more informatien about applying thrs
technology in your orgarization, have a look around.

The Microseft TerraServer Web page. From here you can find images for most of the U.S. and much

of the world.

Images and SOVINFORMSPUTNIK
have planned two additional satel-
lite missions during each of the next
two years fo complete the imaging
of the U.S. and mgjor population
centers around the globe.

Getting Your Image. Once you
have found the image you want,
you can download it. If it is a USGC
image there is no charge, but you
will need Netscape 4.0 or Internet
Explorer 4.0 to do the download. To
download Spin-2 images from the
Soviet satellites costs $7.95 to $24.95
(depending on the size of the area
covered) with payment by credit

In this aertal photo of the Bron.x,
of the homes and roads in the area.

card. You can also order high-qual-
ity prints from Kodak Earth Imaging
that will be delivered to your
doorstep. Prices for prints range
from $12.95 to $39.95 for a 20 x 26
poster size. Browsing and viewing is
free. Even the Kodak prints are
much less expensive than typical
aerial photography.

And how good are the images
that are taken by cameras aboard
a satellite orbiting at an altitude of
220 km (136 miles) above the
earth? With Spin-2’s two-meter res-
olution you can distinguish objects
as small as two meters across,
which is about six feet. You can def-
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initely pick out individual buildings,
including houses. Also distinguish-
able are trees, changes in terrain,
roads, and so forth. While you can
tell the difference between a car or
a truck, you wil not be able to
determine the make nor model, nor
will you be able to see people. The
images are stored in small tiles so
that a user with a 28.8K modem
can view the images with about a
10-second response time.

One Big Database. Microsoft’s
TerraServer is the world’s largest
windowsNT database on the Web.
Indeed, Microsoft choose this appli-
cation to showcase the capabili-
ties of the TerraServer. TerraServer is
bigger than all the HIML pages
combined already on the Internet.
If printed in a paper atlas with 500
pages per volume, it would require
2000 volumes. And with new infor-
mation continually coming online
from USGS and SPIN-2, the Microsoft
TerraServer is expected to double
in size over the next year.

Applications. There are lots of
applications for these images
besides providing just another inter-
esting site for surfing. Foremost, they
represent a very low-cost alterna-
five to high-cost aerial photogra-
phy used by real-estate develop-
ers, zoning and urban planning.
environmental and national-
resource planners, timber and
forestry managers, transportation
system designers, construction and
civil engineers, etc. They can also
be used in public-safety activities
such as in preparing Enhanced 911
maps. Children can use the
images to accompany school
reports. With time there will be mul-
tiple images of the same spot
taken at different times. Then, for
example. you will be able to see
how vyour neighborhood has
changed over the years.

Like many other emerging tech-
nologies. more applications are still
to come as users learn about new
capabilities and find yet different
ways to use the images. Log onto
www.terraserver.com and you
might find a few uses for these over-
head images yourself, If not, it’s sfill
fun to find your house or your
favorite fishing hole. Q

QUANTUM COMPUTING
(continued from page 43)

related projects. Sandia sees this
device as someday being used in
satellites and smart missiles to
process information faster, with less
payload and much lower power
consumption than is possible using
current technology.

Because the device is tunabile, it
can also act like an energy spec-
tfrometer on a chip. allowing sensi-
tive detection of chemical and
biological species such as nerve
gas and anthrax. This capabillity will
help defend the public against
chemical and biologic terrorism by
providing customs and airport
security officials with rapid and reli-
able detection of extremely minute
amounts of foxic materials.

ANALOG MICROPROCESSOR

(continued from page 46)

the value of pi (as obtained from the
"Handbook of Standard
Mathematics”), while the original
processor fumbled after only 207
digits. This was some processor!

With so much new hard disk
space, | copied all of my CDs (over
4000 programs) directly to the hard
drive. That speeded operations up
immensely, although my desktop is
a bit cluttered now. Perhaps the
nicest result is that | have not had a
single fatal error reported since the
CPU swap. Thank you Dr. Ecraf for
the “sHoulb Be" gate! Actually, the
only complaint about the EC909-12
that | have is in regards to the
intense light that emanates from
the CPU module seams, | need to
keep the case cover always closed
as the light is annoying. especially
when trying to play games in sub-
dued light. If you opt for this micro-
processor upgrade, be sure to look
away from the module the first fime
it is furned on in case the ceramic
cover on your CPU leaks light as
mine did.

In any event, the EC909-12
Analog Microprocessor should be
available to the general public by
the time you read this. The sched-
uled release date is April 1. Q

TIPS FOR MAIL ORDER
PURCHASE

it is Impossible for us to verify the claims of ad-
vertisers, including but not limited to product
avaliabiiity, credibliity, reliabtiity and existence
of warranties. The following information Is pro-
vided as a service for your protection. It is not
intended to constitute legai advice and readers
are advised to obtatn Independent advice on
how to best protect their own interests based
upon thelr Individual circumstances and juris-
dictions.

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

2. Understand the setier’s return and/or refund
policy, including the allowable retumn 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. H the merchandigs Is not shipped within the
promised 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.

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

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

8. [ you are unable to obtain satisfaction from
the selier, contact the consumer protection
agency in the seller's state and your local Post
Office.

it, after following the guideiines, you experi-
ence a probiem with a mail order advertiser
that you are unabie to resolve, piease let us
know. Write to Advertising Department,
Gernsback Publications Inc., 5008 Bl-County
Bivd. Farmingdale, NY 11735.

Be sure to Include coples of all correspondance.




TIONAL

attributed to “underwater arcs”.

The only minor problem with these
pulse sparking claims is that there are
now many thousands of water pulse-
sparking machines in daily use. The
devices have long been stocked in depth
in every large city. These are known as
EDM (Electro Discharge Machining)
machines.

As far as I know, no machine shop
using those devices has ever reported
them vaporizing from excess energy
generation. Nor have there been any
reports of their exploding from the
utterly trivial amounts of hydrogen they
usually produce.

When you generate hydrogen, an
efficient electrolysis will take place when
you apply a DC voltage near 1.3 volts.
At that continuous voltage, as much as
one sixth of the required energy can
come from ambient heat rather than the
electricity, but only at uselessly low pro-
duction rates. At a DC thermoneutral
voltage of around 1.5 volts, all of your
needed conversion energy has to come
from your input electricity. Above 1.5
volts DC, excess heat is generated and
wasted.

It seems to me that pulsing would
move you away from those optimum val-
ues. Further, the cell capacitance is
probably quite high, so your pulse
charging and discharging can easily
reduce overall efficiency. That’s because
the charge-discharge cycles produce
additional waste heat.

HYDROGEN ELECTROLYSIS

PULSING OR SPARKING OF WATER. IN ONE CASFE, AN EXCFEP-

SUPER-EFFICIENCY IS

CLAIMED. IN THE SECOND, A STRONGLY “OVERUNITY” ENERGY IS

There is an arcane field here called
EIS, for electrochemical impedance
spectroscopy. Searching the \Web gets
vou useful (but costly) resources.

Two things about arcs and sparks:
Any time you see them in a motor or
generator, you're guaranteed to have
inherent inefficiency. Any time that
sparks are present, the measurements
involving them will almost certainly be
dead wrong because of off-scale rms
crest factors.

There is also a ridiculous claim that a

ASCII chararacter
code inputs

nc ne nc

char

load O
cﬁ?(:tk 2
nn

BY DON LANCASTER

“pulsed DC” somehow does not involve
alternating current, or vice versa. Sorry,
but any “pulsed DC” can easily he
shown to consist of a direct current level
along with groups of AC sinewave har-
monics. At least that’s what this Fourier
dude seems to have claimed a while
back—and he sure has me convinced.
Observations that increased pulse fre-
quencies might generate “more” hvdro-
gen can usually be explained by an
increasing duty cycle that simply ups the
average DC value.

One misguided Web site promotes
gathering of gases above underwater
electric arcs for potential use as fuel sub-
stitutes. I don’t see how that can be any-
thing but thermodynamically Judicrous.
I’d predict absurdly low true efficiencies,
especially when all costs are fully amor-
tized.

row select
inputs

Underwater Arc Absurdities, Character
Generators for Video, and More

WO PERSISTENT PSEUDOSCIENCE WEB MYTHS INVOIVE

FIG. 1—A CLASSIC CHARACTER GENERATOR circuit. Inputs to a special EPROM pick |
character and row. Output becomes serial dot video.
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DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth {!) printing of Don’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

RESEARCH INFOPACKS
Don’s instant cash-and-carry flat rate consulting
service. Ask any reasonable technical question
for a detailed analysis and complete report. See
www linaja.com/info01 for specifics. $79.00

CMOS AND TTL COOKBOOKS

Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE 1l

Updated 2nd edition of Don’s classic on seiting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine Ii. and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES

Tech Musings V or VI . $24.50
Ask the Guru | or Il or 1l . $24.50
Hardware Hacker II, Ill or IV . $24.50
Micro Cookbook | . $19.50
PostScript Beginner Stuff. ... $29.50
PostScript Show and Tell $29.50
PostScript Video & secrets $29.50
PostScript Reference Il $34.50
PostScript Tutorial/Cookbook $22.50
PostScript by Example co.e... 83250
Understanding PS Programmin: $29.50
PostScript: A Visual Approach

PostScript Program Design

Thinking in PostScript

LaserWriter Reference .

Type 1 Font Format .

Acrobat Reference

Whole works (all PostScript) . .

Technical Insider Secrets

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS
For most individuals, patents are virtually certain
to result in a net loss of sanity, ener%y, time, and
money. This reprint set shows you Don'’s tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST 1

The reprints from all Don’s Midnight Engineerin

columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN 1

A compiete collection of all Don’s Nuts & Volts
columns te date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES

Check Don’s Guru’s Lair at http://www.tinaja.com
for interactive catalogs and online samples of
Don's unique products. Searchable reprints and
reference resouces, t0o. Tech help, hot links to
cool sites, consultants.  email: don@tinaja.com
FREE US VOICE HELPLINE VISA/MC

SYNERGETICS

Box 809-EN
Thatcher, Gz 85552
(520) 428-4073

FREE catalog: http://www.tinaja.com

A FEW SELECTED SETI BOOKS

Is Anyone Out There? Scientific Search for Extra... (Frank Drake)
Alien Life Search: Quest for Extraterrestriai Organisms (D. Jefferis)
Alien Life: The Search for Extraterrestrials and Beyond ( B. Parker)
Are We Alone? Philosophical Implications of the... (Paul Davies)
Are We Alone? The Possibility of Extraterrestrial Civ... (R. Rood)

Bioastronomy: The Next Steps (George Marx)

Exobiology: Matter, Energy, and information in the... { J. Trieste)

Extraterrestrial Intelligence (Jean Heidmann)

Life on Other Worlds: The 20th-Century Extra... (Steven J. Dick)

Life Out There: The Search For Extraterrestrial Life (M. White)
Other Worlds: The Search for Life in the Universe (M. Lemonick)
Planet Quest: Epic Discovery of Alien Solar Systems (Ken Croswell)
Project Haystack: The Search for Life in the Galaxy (Seti Institute)
Quest for Alien Planets: Exploring Worlds Outside... (Paul Halpern)
Search for Extraterrestrial Life: Essays on... (Peter Day)

Search for Life on Other Planets (Bruce Jakosky)

Seti Pioneers: Scientists Talk About Their Search... (David W. Swift)
Sharing the Universe: Perspectives on Extraterrest... (Seth Shostak)
Strangers in the Night: A Brief History of Life on... ( D. Fisher)

For more details, see www.tinaja.com/amlink01.htmlamlink01

If you feel otherwise about any of
these schemes, please show me some
reproducible experiment along with a
credible and published theory.

Key points: A fuel is a substance that
can deliver new BTUs of energy to the
on-the-books economy. Energy carriers
(such as hvdrogen) are most emphatical-
ly NOT fuels! In fact, any energy carri-
er always wastes fuel in exchange for
convenience, shipability, or safety, and
sometimes in stupidity. A current
Chicago hydrogen demo project now
seems to be trucking the hydrogen in
trom Pennsylvania.

Its a gas.

A thermodynamic process must be
reversible if it is to have any hope of being
efficient, kicking off minimum waste heat.
Thus, a decent electricity-to-hydrogen
converter must also be able to decently

convert hydrogen to clectricity. The best
thermodynamic processes usually have to
end up as either isothermal (taking place
at a constant temperature) or adiabatic
(adding or removing zero heat).

A great book on this is Sandtort’s Hear
Engines. A copy can be found through
www.tinaja.com/amlinkO1.hanl

More on EDM can be found in
HACK60.PDF and HACK63.PDF on
my www.tinaja.com Web site, and in
EDAI Today magazine. More on Fourier
analysis can be found in MUSEY0.PDF,
on crest factors in MUSE125.PDF, and
on thermodynamics in HACK6+.PDE
And lots of “real science” links to elec-
trolysis information sites can be found at
my www.tinaja.com/h2gas0 1. html

A Cheap Video Review

There seems to be a lot of renewed

ITT Semi PIP2250 Picture-in-picture processor
Motorola MC141540 Monitor on-screen display
Motorola MC141541 Enhanced on-screen display
Motorola MC141543 Advanced on-screen display
NEC 42271 Color border PIP generator
Philips PCA8510 Stand-alone on-screen display
Philips PCA8515 Serial /0 on-screen display
Philips PCB8517 Stand alone OSD for monitor
Philips SAA5252 Line 21 Decoder

Philips SAA5355 Single chip color CRT controller
Philips TDA8315 NTSC decoder and sync processor
Seimens MEGATEXT High performance Teletext chip
Seimens SDA5273 Teletext processing system

SGS-Thomson STV5730A  Multistandard on-screen display
FIG. 2—HERE IS A SELECTION of some on-screen display (OSD) circuits.



interest in lower-cost video displays,
especially PIC-based video message
overlays. For those old enough to
remember, we first looked at these as my
classic TV Typewriter back in rthe
September 1973 issue of this magazine’s
predecessor, Radio Electronics. Details
also were available in my TV Typewriter,
Cheap Video, and in my Son of Cheap
Video Cookbooks.

Back in those days, a character-gen-
erator approach was used. ASCII char-
acters were typically generated asa 5 %
7 or a 6 X 9 mono dot matrix.

A specially organized ROM was used.
Some of these even had a then-stunning
2240 bits of internal data storage. You
inputted a character that you wanted
(often only 6-bit uppercase ASCII) along
with a vertical scan-line selector. A row of
dots then was output that matched the
desired character and position.

A PISO (parallel-in, serial-out) shift
register or a similar circuit then changed
the parallel dot patterns into a serial
string of dots. Those dots either crzate
your actual video or else are superim-
posed over existing video.

As we've seen a number of times
before, superimposing video can get
tricky. You cannot directly add ewo video
signals together. The timing of both
video sources must get exactly locked
together. This can be done by genlock-
ing, use of frame grabbers, or by a com-
mon station sync. More on this can be
found in HACK60.PDFE.

Personal computer technology quick-
ly moved beyond this character-genera-
tor scheme. Instead, bitmapped graphics
screens are used, removing all the limits
of single-font text only. With bitmap-
ping, any combination of dots in any
color or brightness can be used, mixing
text and graphics.

But the character generator method
has made a big comeback, mostly for
VCR messages and TV receiver status
displays. It is also being used for PIC
data displays and for other lower cost
apps where you simply want to put some
limited information on screen or on top
of another incoming video source.

The basic character-generator con-
cept from way back when is shown in
Fig. 1. That circuit puts a five-dot wide
by seven-dot high character into a six-
by eight-pixel display space. A maonitor
or TV set rapidly scans from its right to
left, but only slowly moves from its top
to bottom. The top row of all character
dots is put down on the first scan line,

followed by the appropriate dot patterns
on the lines that follow.

This particular character generator
was upper case only, so it accepts six bits
of ASCII code to generate letters and
numbers. It also has three row-timing
inputs that pick the dot row needed. The
2513 is basically a read only memory. In
exchange for ASCII and row inputs, a

acters are routed into sequential on-
screen slots. Program and command set
examples are shown in MUSE115.PDF
on my Web site.

One representative circuit is shown
in Fig. 3. The SGS-Thomson STV5730
chip works in either NTSC or PAL for-
mats, and offers a number of options. It
can generate a stand-alone display or

composite
video aulpud

last bianking

blue video out

graen video out

red video out

chip select input

digital clock inpul

cofmposite ||:|—'l MHz — digital data input
vidao
input I _1_ = .:J-F.
e A
220 22 39 3a
pF nF pF pF

FIG. 3—SIMPLIFIED CIRCUIT EXAMPLE of a single-chip OSD.

parallel five-dot pattern is output. That
dot pattern is converted to serial video
by a shift register locked to the video
timing. The shift register also acts as a
latch so the character dot information is
always available.

These days, single chip solutions can
be used to generate all of the dot pat-
terns and all the timing for much fanci-
er color characters. A listing of some of
the available devices is shown in Fig. 2.
Those devices are typically micro-
processor programmable. In one mode,
commands are stashed in the internal
memory locations to set the display for-
mat, color, position, and all other
options. In a second mode, ASCIT char-

NEED HELP?

Phone or writa all your LIS Tech
Musings questions to:

Dian Lancaster
Synargetics

Box 809-EM
Thatchar A, 85552
Tel: 520-428-4073

LIS email: don@tinaja.com
Web paga: hitpiwww tinaja.com

lock to incoming video. Up to 11 rows
of 28 characters each can be generated.
A transparency option is available. Be
sure to study the data sheet (available on
line from www.queslink.com) because
there are lots of possibilities.

Can a PIC be used to generate its
own dot rate video? The surprising
answer is that it can, but only with some
really intense design.

Tim Jenison’s Calibar pattern genera-
tor from NewTek is one example. Tricks
possible with that unit include continu-
ously running the high addresses of a X
color clock-pattern generator EPROM
from a 4-bit binary counter, and then let-
ting the PIC control all of the needed low
addressing. Even then, a sneaky trick had
to be done to provide for the alternate-
line color-phase inversion: patterns for
pairs of horizontal lines are used.
Similarly, a full two-field frame was used
that read different EPROM sync patterns
on each field. More on the Calibar can be
found in MUSE120.PDF.

A good source for PIC compatible
character-generator displays is Decade
Engineering. Details on their BOB-5L
are available in MUSE115.PDF. That
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unit used the earlicr Rohm BUS963AS
character-generator chip, which is no
longer sold. Later madels use newer
chips. Decade may be easily reached
through the banner link on my Web site.

Another route to low-priced video
displays 1s to use an older computer.
Ideal candidates are the Apple lle or
even a Commodore 64 I've got great
heaping piles of Apple Ile’s avatlable at
www.tinaja.com/bargca()l htm!

There are also a few related new
devices including Line-21 decoders for
the hearing impaired and rteletext
processors for European TV displavs.
These sometimes also include useful
stand-alone displays. Once again, the
easiest place to find data sheets and sam-
ples is www.questlink.com

Re-raveling Some Loose Ends

There’s all sorts of unrelated short
annovance “fixit” topics that have been
piling up around here for quite a while.
PPve collected and summarized them in
Fig. 4. So, without further ado:

HP 3300 Function Generator:
‘This is a really nice old sweepable func-
tion generator that has been cropping
up surplus at fairly low prices lately. It
was intended to be used with a hard-to-
tind sweeper or other cxotic plug-in.
The only “litde” problem is that the
instrument won't work at all without
some sort of a plug-in.

Figure 4A shows a connector that lets
vou run the 3300 as a stand-alone func-
tion generator. The connector used is an
Amphenol 57-30500. You can also use
this jumpering as the start of your own
custom plug-in. More details are avail-
able at www.tinaja.com/bargte01 . hunl

Packard Bell Woes: Seems I’ve got
this older Packard Bell computer that
has a nasty habit of randomly turning off
all its CD-ROM and LS120 drives.
What usually happens is that a NolDE
flag in the registry mysteriously gets set
to 1ts “01” value.

I suspect this is a generic problem.
Your fix is to carefully go down into the
registry and reset this value.

Figure 4B shows you one possible
path. On Win 98, you run REGEDIT,
then drop down through these folders in
order: HDKEFY_LOCAIL_MACHINE;
Systemy; CurrentControlSet; Services;
VxD; and finallv IOS. Then change the
NolDE flag back to 00.

Norte that an improper registry mod-
ification can trash your machine and a
careful backup is a very good idea here.

Amplenol 57-30500 connector
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(a) Running an HP 3300 function generator without a plugin,

1. Run REGEDIT.
2. Select the following folder:

HDKEY_LOCAL _MACHINE/System/CurrentControlSet/Services/VxD/I10S

3. Verify or change NotDE fiag to its 00 value.

(b) Repairing the Packard Bell “lost drives” syndrome.

RO

user_pref(*mailnews.start_page_enabled";talse);

(c) Fire bombing the "Netcenter” infurlation.

. Open Program Files, then Netscape, then Users. |
In each user file, tind the iprefs.is file.
Add or modity in its suitable position:

©p o

Unclick the tollowing box:

- Right click on the AOL messenger icon.
. Select Preferences then select Misc.

Start Netscape AIM when Windows Starts

{d) Shooting the AOL Messenger.

©r o

. Discuss the redirection problem with your ISP,
. Verity that a server side solution Is workable.
Modify and add to the {SP's server config file:

Redirect permanent /oldurl/newurl/

(e) An alternative to the “redirect” command in HTML.

FIG. 4—SOME “ODDS & ENDS” SOLUTIONS to annoying problems.

Also note that this repair only works if
the NolDE flag has in fact gotten
trashed to an “01” value.

“NetCenter” Infuriations: The lat-
est versions of NetScape Navigator
scem to stupidly try and force you to go
to “NetCenter” rather than the place
vou really want to go to get vour mail. A
cure 1s to go into the Program Files and
drop on down first into NetScape and
then to Users. Inside of each user tolder
should be a prefsjs file. Then, by using
an cditor or word processor, very care-
tully enter

user_pref(“mailnews.start_page_enabl
ed”, false),

at its alphabetical location. Then, vou
resave vour prefsjs file. Should this pref-
erence already be present, just change it
from “true” to “false” as per Fig. 4C.

Shooting the AOL Messenger: Just
as infuriating is the AOL. messenger in
NetScape that inexcusably and uselessly
clutters up your browser task bar, This
one is easier to cure. Right click on
Messenger, then on Preferences, then
on Misc. Yoo'll then unclick the Start
NetScape AIM when Windows Starts
hox option. Again, this procedurc is
summarized in Iig. 4.

A Redirect Alternative: Later ver-
sions of FI'TML have a redirect com-
them. Redirect is useful to
move vou from an old page to a new
one. This is also one method to track
responses to banner ads. But any redi-
rect takes time, and gives vour viewer an
unneeded page to view. Old redirects
have a nasty habit of disappearing.
Worse, if vour redirect delay time is ser
too short, the browser back arrow no

mand in

longer works. IFor any clicking on hack



NAMES & NUMBERS

1-800-Batteries
2301 Robb Dr.
Reno, NV 89523
(800) 228-8374

AKM Semiconductor
2001 Gateway PI.
Suite 650W

San Jose, CA 95110
(888) 256-7364

Analog Devices
PO Box 9106
Norwood, MA 02062
(800) 262-5643

Astrophysical Journal
PO Box 37005
Chicago, IL 60637
(773) 753-3347

Card Technology

300 S Wacker Dr., 18th Fl
Chicago, IL 60606

(312) 913-1334

Decade Engineering
5504 valView Dr. SE
Turner, OR 97392
(503) 743-3194

Digital Graphics
2800 W Midway Blvd.
Broomtield CO 80020
(303) 469-5730

EDM Today

1212 State Rte 23
Butier, NJ 07405
(201) 833-3130

Hanser Gardner
6915 Valley Ave.
Cincinnati, OH 45244
(888) 527-8803

JKL Components
13343 Paxton St.
Pacomia, CA 91331
(800) 421-7244

Lindsay Publications
PO Box 538

Bradley, IL 60915
(815) 935-5353

immediately is forwarded.

At any rate, there’s a subtle, little
known, and older alternate that even
works with Apache servers. As showr in
Fig. 4E, just have your ISP put the fol-
lowing command in their Apache server
configuration file tolder:

Redirect permanent /oldurl/newurl/

This obviously needs close co-opera-
tion with your ISP, and [ am not sure
how a permanent redirect can be usec to
tally click-through counts, but this is
otherwise both cute and useful. Many

National Semiconductor
2900 Semiconductor Rd.
Santa Clara, CA 95052
(800) 272-9959

Newnes

225 Wildwood Ave.
Woburn, MA 01801
(781) 904-2500

NewTek

1200 SW Executive Dr.
Topeka, KS 66615
(800) 847-6111

Norton Plastics
PO Box 3660
Akron, OH 44309
(800) 798-1554

Philips

2001 W Blue Heron Blvd.
Riveria Beach, FL 33404
(407) 881-3200

Scientific Computing
301 Gibraitar Dr.

Morris Plains, NJ 07950
(973) 292-5100

SGS-Thomson
1000 E Bell Rd.
Phoenix, AZ 85022
(602) 867-6259

Siemens Components
2191 Laurelwood Rd.
Santa Clara, CA 95054
(408) 980-4500

Space Telescope Science Institute
3700 San Martin Dr.

Baitimore, MD 21218

(410) 338-4961

Surplus At
PO Box 215
Hunlock Creek, PA 18621
e-mail: surplsal@tt.infi.net

Synergetics

Box 809

Thatcher, AZ 85552
(520) 428-4073

thanks to Kragen Sitaker for this tip.
More on redirects can be found on my
web-mastering library pages, along with
lots of other goodies.

Some SETTI Books

A thought-provoking paper, “How
Rare are Extraterrestrial Civilizations?”
by Mario Livio, recently appeared in the
February 1999 Astrophysical Fournal. In
it, Mario makes a strong case for dra-
matically raising the odds on currently
present extraterrestrial civilizations. His
argument is that other civilizations
should show up not much sooner nor

later than halfway through the parent
star’s life cycle, which means they should
be emerging “right about now.”

There’s a lot of reasonable books on
SETT topics. I have summarized a few of
these in the resource sidebar. More title
details can be found at http://
www.tinaja.com/ainlink01.htm! or on
this online column version at
http//www.tinaja.com/muse01.hunl

The recently revised classic text in
this area remains Frank Drake’s Is
Anyone Out There? Some earlier
thoughts on SETI can be found in
HACKG®65 .PDFE, or search the web under
“Drake equation”. More SETI topics
also appear in the Space
Telescope Science Institute library at
stlibrary.stsci.edu

online

New Tech Lit

From Analog Devices comes their
latest  Winter 1999 Short Form
Designer’s Guide. Through AKM
Semiconductor you can get details on
their AK410 24-hit digital audio inter-
face receivers. And from National,
information is available on their
LM3812 series of “battery gauge” cur-
rent sensors.

An astounding collection of aerial
and satellite photographs appears at the
Terra Server site, which is newly up at
www.terraserver.microsoft.com  The
coverage in the four terabyte(!) database
has both aerial and satellite photography
with resolutions down to one meter per
pixel.

Metalloradicals latest album has gone
platnum! Actually, these are the kev
compounds to understanding photosyn-
thesis and creating possible organic bat-
teries and energy carriers. The key
paper in this area was first detailed by
Hoganson and Babcock in Science for
September 26, 1997. The more recent
pair of biological-hydrogen update
papers appears in Seence for Dec 4,
1998; see pages 1842 and 1853. Also,
check out “A New Tvpe of Hydrogen
Bond” in the December 11, 1998 issue.
More links and information on hydro-
gen and related topics is found in
www.tinaja.com/h2gas01.heml.

One source for the WWII military
tech manuals 1s Surplus Al. Check his
new www.gsl.net/w3ugd Web site. More
on test equipment manuals and buying
military surplus is found at
www.tinaja.com/reshn01 . html

Free Tygon tubing samples can he
obtained from Norton. A new catalog of

MON SOIU0.I09|T ‘6661 [Ldy
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technical plastics and polymer books is
available from the Hanser Gardner folks.

From JKL Components comes data
sheets on small narrow-spectrum ultra-
violet lamps. JKL is a good source for
mini fluorescent lamps of all types.
From 1-800-Batteries comes their latest
catalog on batteries for camcorders, cell
phones, and similar gear.

Featured insider trade journals for
this month include Digital Graphics
about poster- and billboard-sized color
printers; Scientific Computing &
Automation on industrial and lab PC
apps; and Card Technology on smart cards,
PCMCIA, and such.

The latest books from Newnes are
CE Marketing Handbook on safety regu-
lations, the Power Electronics Design
Handbook, and VCR Troubleshooting and
Repair. .

The latest Lindsay Publications title
is a 1913 Harper’s Aircraft Book by A. H.
Verrill. It includes detailed modeling
instructions for many classic early
planes. More information on all sorts of
other book titles at www.tinaja.com/
amlinkO1.html

For the insider secret fundamentals
of active filters, check out my Active
Filter Cookbook, either by itself or as part
of the Lancaster Classics Library. You
can visit www.tinaja.com/synli b01.html
or see my Synergetics ad for that.

The Synergetics Consultant’s Net
has also been recently improved; see
www.tinaja.com/consul01.html For
instant resource solutions, check out
www.tinaja.com/info01 html

The very latest additions to my
www.tinaja.com/barg01.html surplus site
include radiosondes, frequency synthesiz-
ers, Tektronix plugins, and centrifuges.
Plus superb “project starters” that include
some mondo switches. The latter are
heavy duty twelve pole, twenty position
plus off, non-shorting. They are even pre-
wired. Let me know what new uses you
can come up with for these.

As usual, most of the mentioned
resources appear in our Names &
Numbers or SETT Resources sidebar.
Always check there before calling our
US technical help line shown in the
nearby box. Let’s hear from you.

Take

SAVINGS
sl?loi:'(nerica . BOA,DS

A public service of this magazine

COMPUTER CONNECTIONS
continued from page 27

However, the good news, as we men-
tioned earlier, is that the chip is cheap.
There are plenty of consumers who
need a decent PC, but can’t take a sec-
ond mortgage to buy it. For these users,
or for students, an MII is a good choice.

This low-end trend might be changing
soon, though. Cyrix has announced plans
to release a high-speed chip later this year,
maybe around November or December.
Code-named Jalapeno, the chip will likely
be coming out with a 600 number on its
surface. It will also feature a licensed ver-
sion of 3DNow! technology. Hopefully
when this “600” chip is released it will
have a “MHz” next to it and not a “PR.”

That’s about all for this month. If
you’d like to drop me a line, feel free to
send e-mail to connections@gerns-
back.com, or send a snail-mail to
Computer Connections, Electronics Now,
500 Bi-County Blvd., Farmingdale, NY
11735.

NEW PRODUCTS

continued from page 16

Separate front-panel meters monitor
output voltage and load current. These
settings can be varied manually using the
front-panel coarse and fine controls.
Outputs are floating—neither the out-
put nor the negative terminal (nor any
point within the regulator circuitry) is
connected to ground. The supply is
designed to operate in an ambient tem-
perature of 40° C. The Model 1337 DC
Power supply has a list price of $375.
GLOBAL SPECIALTIES
70 Fulton Tervace
New Haven, CT 06512
Tel: 800-572-1028 or 203-466-6103
Fax: 203-468-0060
Web: www.globalspecialties.com

Phono Gartridges
THESE THREE HI-FI/HOME
audio phono cartridges share a number of
improvements. The M97xE, M94E, and
M78S all feature the all-metal head
mounting screws and color-coded car-
tridge connector pins, which simplify mak-
ing headset connections. Stylus insertion
on all cartridges is now easier than ever.
The M97xE is a high-performance
cartridge designed for highly accurate

CIRCLE 27 ON FREE INFORMATION CARD

sound reproduction. It offers a
damper/de-staticizer feature and a die-
cast aluminum mounting block. The
MO4E is suitable for all vinyl records,
and the M78S is a monophonic unit.
Suggested retail prices are $150, $100,
and $90, respectively, for the M97xE,
MO94E, and M78S.

SHURE BROS. INC.

222 Hartrey Avenue

Evanston, IL. 60202-3696

Tel: 847-866-2200

Fax: 847-866-2279

Web: www.shure.com

Microcontroller Programmer

CONNECTED TO YOUR PC SERI-
al port, the 8X51 Programmer can pro-
gram three kinds of DIP-style 8-bit
microcontrollers (MCUs): the EPROM
version 8751H, the CMOS EPROM
version 87C51, and the Aunel Flash-
based AT89C51/52/55 (up to 16 bytes).
With a socket adapter, it can also pro-
gram Atmel’s 20-pin AT89C2051/1051.

CIRCLE 28 ON FREE INFORMATION CARD

The programmer software is a menu-
driven system, containing a submenu for
each device to handle different program-
ming algorithms and voltages. It can
blank check, write, read, and verify the
device to be programmed. It can also
erase flash MCUs. The programmer
accepts both Intel hex and binary format
files. The 9600-bps version retails for $75
($65 for kit only) and the 57,600-bps ver-
sion costs $85. The AT89C2051/1051
Adapter costs $30.
XuMICRO
PO. Box 14681
Houston, TX 77021
Tel: 713-741-3125




EI SUPPLEMENT TO ELECTRONICS NOW APRIL 1999
ecironc;

OH OPPER

icro Vi
amera

Ask for the
MB-45cB 3 ta MB-650Ua
Color Video Camera e fet Black & White Video
2.8mm Lens A Camera with Buiit-In
45° Angle of View ) Audio & 4 3 mm Lens.
$g9.95 .95

Size: 1.25” sq. 4CCesso q

Wi l‘e|ess Ca METrAS [ Worids Smaliest Video Camesa || | Receiver

Wireless Camera Package Deals, include: one camera, one No Bigger than the
receiver and power supplies. (Receiver holds up to 4 cameras) size of a Quarter!

Wireless 4-Channel A/V Black/White & Color Cameras with CMOS Technology.
[cm-ssou -$69.95 ]

{* Audio Jack - REA Female

Pinhole Camera Available: T e |

CM-550P -$69.95
240 Une Horizontal Resolution
Size: 1.12°(L) .5"(W)

Video Conferencing

(on All modis) TeleEye has everything you need to do Color Vidzo Conferencing. It comes

j . GFS-1001 5900MHZ) with a built-in high quality digital high speed mod d state-of-the-
c hioned with 4.3mm lens. gh quality digital camera, a hig spne modem and state-of-the-
(caa';',?,.;a,: LR ozt,fonal Tone. )e"s GFS-2002 (1.2Ghz) art Audio/Video hardware. — .
Up to 15 frames per second
2 N 4 @Ll-"*z ONLY or VHS-quality resolution.
, 4‘ lb i $219.95 Easy Control using your
Transmitter Video/Stereo Audio . . phone keypad.
Stand Alone S stem
PC Neede

Built-in Mic

Wireless Transmitter & Receiver o B e
On-Screen Menus
$499.°°

Interfaces with existing
Camera Systems!

LP-850p

$139.95 LP-850i

$129.95

Length 1 9"
a1

System includes:

* Monitor

* Camera/100 ft. Cable

* Camera Stand/Mount

» 2-way Intercom Station
2 » 100 ft. Intercom Cable
*VCRInterconnect Cable
* One Year Warranty

SCO-1 -$399.95 k' &S [ 5CO-1-5399.95
Observation System Observation System

Qutdoor
Model

Avallable

$169.95

Length: 1.37"
Diameter: .87"

MON $21U0I108|T ‘6661 jLdYy
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Polarls Industries 470 Armour Dr. Atlanta GA 30324 Tech Info: 404.872.0722 FAX: 404.872.1038
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in NJ: 732-381-8020
FAX: 732-381-1572

65 Blair Road * Avenel,
800-972-2225

NJ 07001-2293

-WELLER SOL[_)EF“NG STA*ION - Mbﬂﬂ wie Ibﬂ SOLDERLESS BREADBOARD {SOLDERING IRON 3-WIRE
* Variabl trol (5 to 40 watt L B
© Replacesple heating ¢ e:(m;g: wafts) $369 meflfe poins. bn:g; 02PL‘T T[Ei | #16# PERFORMANCE $525
*  Quality light-weight pencil iron " alumair:lum baclkplat% posts i | #060501 —pm——
an A
DUAL-TRACE OSCILLOSCOPE |insTexk® FUNCTION GEN. Part No 19 10+ SOLDERING IRON STAND
W/HIGH RESOLUTION, BLUE CRT | wiTH INT/EXT w5100 565500 W/SPONGE  ¢a5p &
INCLUDES PROBES, POWER CORD | FREQ. COUNTER : : #060842 3
2 YEAR WARRANTY . M ety Sy sz 1 500 MB102PLT 8.95 8.00 =
Goldstar 5020 —{HELPING  $350{ RESISTOR KIT 1 LB. 60/40 Solder Rotl 031+ 85
oMz $3490 ALLIGATOR LEADS L2 | uand 1/4W 5% film. 5 |DESOLDER PUMP 350
SCOPE PROBE 0 MHZ  §q9as | SET0F10 $910 & =2 pieces each of | W/TIP  #060820
SWITCHABLE X1, X10 L WITH  @Be—" |73 values. 365 [15 TURN POT |7 SEG. DISPLAY
DIGITAL MULTIMETER S | SWITCHES MAGNIFIER 4 = 69¢ ez
WH CAPRERLENCY : | |8 POS DIP . #060836 g : <. 60¢ ea.
3485  £2.5* | mini Toggle SPOT...........50¢ ea. X Boums 3006P se-
Model DM645 — OOV | MOTION DETECTOR mﬁ ries. All standard | MAN72 C.A Red 0.3"
PAD-234 HIGH QUALITY TOOLS|$2¢ea. - 10 For $15 - %5 values available. |MAN74 C.C Red 0.3
DIGITAL/ANALOG TRAINER | With Cushion Grips and Return Spring LM555 10 Hin e
Complete g |Needle Nose | Wire Diagonal | [M741 10 Wi . FREE CATA
portable Pliers/ Stripper Cutter 74LS00 10 m'" " ./”0”[
workstation. % 4 7805 R
: 50 5 egulator 10 Min. "

;{;’e":‘ﬂs s 525 1 2% N304 Bun Low-Priced

; ; POWER SUPPLIES i > | PN2222 10 Min. ..............
supplies, function generator, i : items In Qur
digital /0, rugged design, '(_)—?np voe, g_adAmpf Btuné-m crl‘xr{;m -d] Efeder}El.EDTl:l 1’4;‘ 11% 'I‘dll':a
hgh mpact case. | iotagoand et operaton. e .| Yellow LED T T 10

= ~hnn | 01PSGP4303A  Analog Display  $165.00 | Photo Cell 1o Mi..............
150%  $110° | otpscres03  Digital Display  189.00 | 100K Pot, 1 Shah PC ML 10 ..15¢ €a.
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http://www.elexp.com
email: electron@elexp.com

INTERNET SECURITY

| he fatest tricks and methods hackers use on
the Net to pirate software (warez), and hack
websites. Includes examples, countermeasures,
assword defeats, Packet-Switched Networks,
NIX, Sprintnet, X.25, anonymous FTP, brute
force tecﬁs, lots of tips. More! $29. wrds=29.4K
INTERNET TRACKING & TRACING: Scammers,
spammers, stalkers, infectors, and others hide
behind the Internet’s anonymity to commit seri-
ous offenses. Learn from master hackers best
methods to track, trace IDs and origins; and to
protect your own privacy. More! $29. wrds=17.0K

INTERNET FRAUDS DATABOOK: Internet cons,

scams and related frauds now rake in $2+Billion
annually! Most are done anonymously with im-

CELLPHONE/CORDLESS GUIDE

How cellphones operate; mods. Vulnerabilities to
hack attack; countermeasures. Cloning details for

STOPPING POWER METERS

|As reported on “60 MINUTES"! 6th Edition! De-

NAMs, ESNSs, etc, control data formats, computing
lencoded MINs, ESNs, SIDHs, Op Sys, PROMs, forc-
ing ACK, test mode and resets, cable diagrams, scan-
ning, tracking, scanner restorations, freq allocations,
roaming, step-by-step to kegpad-reprogram 100+
popular cellphones. One FREE database search. Plus
much on Cordless phones. More! $49. wrds=80.0K

PAGER (BEEPER) MANUAL: How Pag-

ers work, different types and uses, freqs, advan-
tages over and uses with cellphones, and tips and
tricks. How rhreaks hack Pagers; countermea-

sures. Plus plans for a Personal Pocket Paging
System (xmitter and receiver). More! $29. wrds=117K

Eunity. etails how they're done, how fo ID them,
ow to protect yourself. More! $25. wrds=19.1K

THE COOKIE TERMINATOR: Many websites track
your every move! Browser cookie, history and cache files
contain personal data readily accessible to Internet
predators, scammers, sgammers and snoops. Your finan-
cial, medical, political, habits, lifestyle, future plans data
is exposed to the world! Step-by-step how to remove and
stop cookies from destroying your privacy. $25. wrds=8.4K

Any 2 for $49, 3 for $64, all 4 for $79!
PBX SECURITY

PBXs hacking losses of $5-$10 Billion/ yr! Detailed vul-
{E\erabilities (especially for out-dial), countermeasures.
1 interview in F es! 4 4

X hor ipterview in Forbes! ds=17.4K
ATM SECURITY
100+ ATM crimes, abuses, vulnerabilities, defeats exposed -

TEMPEST, mag stripes, false fronts, supercool, More! Case
histories, labeled internal photos, figures. $39. wrds=41.0K

Both for onlv $69!

CALLER ID & ANI SECURITY

How they work and the many vulnerabilities of Caller ID,
ANL *69, *57, Call Blocking, *67, et al. Describes ESS, 557,
ICN/A, CAMA, DNR, Diverters, Centrex! $25. wrds=15.2K

FAX MACHINE SECURITY

All known methods used to hackFaxes and counter-
measures. Includes computer fax modems, crimes,
interceptions, fax servers, fax-on-demand, proto-
ols, parameters, compression, encryption, and fax
urveillance-type mods. More! $29. wrds=28.0K

vy
VMSs are hacked to penetrate PBXs to make ou going
alls, get free VMB usage, secretly read/change/ delete
messages, control or damage the YMS (or its PBX) itself.
ecuritv personnel! $29. wrds=142K

users, svsops,

DN

ICS “oroER: $3w)

Full Web Catalog: WL LW, tSC~

2430 Juan Tabo, NE, #259, ABQ, NM 87112
P.O. Box 23097 ABQ, NM 87192

Fax: 505-292-4078 Glibours ) v,
lobal.com sm'ﬂpg«_mﬁsgaf—sgg.html

tails devices that can slow down (even stop) power
meters while loads draw full power - great science
rrojeds! Devices plug into one outlet and normal
oads into other outlets. Describes meter creep, over-
load droop, pole meters, etc. $29. wrds=104K

SPM THE_VIDEO: Now its easier to learn
about KW-HR Power Meters than ever before!
This educational video shows you how they wor
and their anatomy. Demonstrates SPMEM device
and external magnetic methods used to slow an
stop meters! Hosted by a top expert in the field.
From the novice to the pro, an excellent source of
info on these exciting devices! Great in combo
with our SPM-related manuals! $29. (20 min)

THE I.G. MANUAL: Details external magnetic
ways (applied to meters) outlaws use to slow down and
stop power meters while drawing full loads. $25. wrds=4.9K

KW-HR METERS: How watt-hour energy meters
work, calibration, error modes (many), ANSI Standards,
etc. Demand and Polyphase Meters. Experimental re-
sults to slow, stop power meters by others. $25. wrds=24.2K

Any 2 for $49, 3 for $64, all 4 for $79!

Describes in detail how computers penetrate each
other, and how VIRUSES, TROJAN HORSES,
WORMS are implemented. Dozens of computer
crime and abuse methods and countermeasures.
Includes disk filled with hacker text files and utili-

tem. Internet advice, password defeats, glossary -
much more! Manual + PC Disk! $39. wrds-49.5

Details how hackers do it, countermeasures. A must for ties, and the legendary FLUSHOT + protection sys- SPECML PRO ECTS
Te WIIJI design

THE HACKER FILES: Expose’ 3HD PC disks

hacker, phreaker text files covering

505-237-2073 k%

icet

Established in 1971 by John Williams, MSEE, former DOD weapons engineer and NIH physicist. Featured on CBS 60
Minutes,” Forbes, New York Times. Add $5 total 5/H (US, Canada). Postal MO is fastest! VISA, MC OK. No CODs.

0% OFF all Orders over $100; $2.00 OFF all New Orders oyer $20
1d i

aced by Mail or Fax wrds=Esti d Word Count

urposes only. Some publications are controversial! We take no responsibili

Both for only $69!

Remote eaveder%ping plans oi TV video “noise” signals.
Range up to 1 KM. Describes how van Eck systems work,
and are also used in surveillance of computer systems.
Plus TVRO vs phone privacy detailed! $29. wrds =149K
V; js $29. (15 min}. Both for only $49!

MaNY MoRe TiTLes!

ANSWER. MACHINE SECURITY
CASINO SECRETS
CHECK & M.O, SECURITY
CREDIT CARD SECORITY
CoNs & Scams DaraBook
SociaL ENGINEERING
POLYGRAPH SECRETS
BY AN ORDER OF THE MAGNITUDE|
ULTIMATE SUCCESS MANUAL
STEALTH TECHNOLOGY
SIMPLE/CHEAP SECURITY ELEC,
SECRET & SURVIVAL RaDIO
THE “GOLDFINGER”
THE “SILKWOOD”
SECRETS OF SOLDERLESS BBS
HiGH VOLTAGE DEVICES

UNDER ATTACK!
SECRET & ALTERNATE IDS

CRYPTANALYSHS TECHNIQUES|
GOVERNMENT LAND GRAB

COMPUTER SECURITY IS

filled with choice raw, colorful, highly informative§ S
many topics! $39. [
!

(See Catalog for prices & descriptions)
EYONDO;HONE CoLor BoxEs

MIND CONTROL

RADIONICS MANUAL
HEAL THYSELF!

ROCKET'S RED GLARE
SURVIVAL GUNS & AMMO

THe DiRTY=2 Dozen!
1+ Hot Hack Phreak Exgose” Disks!

See CATALOG!

& buld just
about anything

electronic!
Hardware done
as SPECIAL PROJECTS.
Send #10 SASE or §1 for SP
Application Form, else get at
W st-globalcom/spal-spp il




Super 350 MHz four-channel scope. Sens: 2 mV at 350MHZ Risetime 1ns
Sweep: 500ps/Div. Voltage & Time cursors,
screen readout. 1 Mohm /50-ohm input. Digitize,
store and recall waveforms. Auto Setup,
Sequencing & more. Accessories: 10X Probes (2),
. Pouch, Ops Manual, Cover. Opt.01 = Digital
Multimeter. Option 09 = Counter/Timer/Trigger
and Word Recognizer. Mint. TEKTRONIX 2465A/DM ........... $2695

[ TEK 2465A/DM, 350 MHz, 4Chan. O’scope with DMM

WORLDS SMALLEST, 100mW, VIDEO TRANSMITTER,
Only 0.98"x 0.8" x 0.037" in size. Transmits crystal controlled, hi-res., color or
B&W images with 100mW output! The transmitter you've §
been waiting for, Shown actual size. Much smaller than §Sa
the 9V battery which powers it. Draws only 35mAl!
Factory tuned. Receive on cable channel 59. UHF Bow tie
antenna wnh balun and 3’ F cable for TV supphed

TVX 100 ....... $189 with GM]OOOA PH CAM..... ...... $268 »

SUPER! UNDERWATER (to 60 ft.) "INSPECTION"” CAMERA

with INTERNAL JNFRA-RED ILLUMINATOR! Sleek black anodized,

BRASS, housing is O-Ring sealed & WATERPROOF.

Ad|usiobe mount inciuded. Specs: 1/3" CCD, 400

° Lines resolution, 0.05 Lux sensitivity, AGC, Auto

i Shufter. Operates on 12VDC @225mA, 3.6mm, 92°
FOV glass lens. NTSC video out. Superior construc-

% ¥ tion. SENSITIVE to IR. Ultra small Size only: 1.25°d. X

2" long. Witn 60 fi. cable. Great for gen'l outdoor use also. GM-300K...$199

TWO MINI C-MOUNT CAMERAS, Super sensitive, GM410 or
the general purpose GM412, The GM-412 specs: B&W, size 1.5°sq. X

2. 4'L 250 000 Pixels, 380 Lines Resolution, Sensitivity 0.3 Lux, The GM410 specs:
size only 1.5" SQ. x 1.6°L, >270,000 Pixels, 410
Lines Res., Sens. 0.C5 LUX., Both cameras are 1/3"
CCD with AGC & Electronic shutter. 12V @110mA
power. NTSC out. IR SENSITIVE, BNC video out,
Both use std. DC pwr. jack. Aluminum housings
with dual threaded top and bottom mounting. True
. performance not hype! These cameras will
outperform ANY camera in this magazine. Multi- lens opfions are available.

GM412, less lens..$119, GM410, less lens..$169

C-MOUNT LENS OPTIONS to ENHANCE YOUR IMAGE:
Fast Lenses for Low Light or General Purpose Normal Light
16mm, 1.6, 15° FOV .....$39  4mm, 80°FOV ...
8mm, £1.3,40°FOV 8mm, 40° FOV ...
4mm, f1.4,78°FOV ........ $49  12mm, 28° FOV
6V @ 12 AH SEALED, RECHARGEABLE, LEAD ACID BATTERY
Brand new Panasonic type LCR6VI2PI, tough to get at a discount. Very compact.
" mmm—_Use two for a'12V@ 12AH pack. Two top mounted 1/4" faston
: connectors. Perfect for robotics and other high drain

TN ,4-.5 &. applications. Size: 5.9°L x3.7°"H x 1.97°D
S5 S REG. $18ea. NOW 2 for $20, or 10/$89
NEWPORT, 400 or 406 X-Y Platform, Two orthogonal positioners in
one low profile unit. Super stable pre- loaded linear bearings support

’ up 10 100 Ibs. with 172" travel <200 urad deviation. Model 400 has

~" solid top plate. Model 406 ishown left} has a 2.25° diam. clear
aperature though cenfer. Both include 2ea. SM-13 vernier micrometers with
0.001mm resolution. Size: 5.5" x 5.5° Newport $600, Our Price..$349%¢a.

Model 436 Translation Stage, Crossed roller bearing for precision and

load capacity. Lockable, stackable, reversible for left or right
hand operation. Hardened carbide actuator insert. Pre-loaded @
against backlash. An array of 1/4-20 and M6 tapped holes

provided. <125 urad deviation.Supplied with the SM-13 vernier micrometer
actuator with 1/2" travel and 0.001mm resolution. Max. stage travel: 1°. Max load
125lbs. Size: 3.5"x6°L Newport, $600, Our Price....... $349

ARGON LASER POWER SUPPLY.

THE INDUSTRY STANDARD, AMERICAN LASER 60X -

We were fortunate to obtain these unused and factory T

refurbished ALC 60X power supplies. Always in demand .

but hard to find. They can power most Argon heads up . ~

10 12AMPS. We have no manuals at press time. If you -~ ol

have a 60X series head or similar this is the unit for you. ‘?;

1OVAC power. Rugged anodized aluminum, housing : P

with internal fan. Size: 8°x8°x11°L, 22 Ibs. Don't miss out

 Very Ld. Gty. ALC60X...$429%¢a. or 2 for $799 2 J
=

f WE GOT THE SHAFT and YOU BENEFIT!

TINY, PRECISE, PORTESCAP SWISS, GEARMOTORS.

; These mini motors are slate of the art “ironless” type.
'Model A: 1219€-012-G-400
with 1044:1 Planetary gearbox.
Size: 12mm diam. x 44mm L {above) Model B: M11-210-
54-0 with approx: 40:1 spur gearbox. Size: 16mm diam.  *
x 43mm L iright) Both have 2d x émm L, flatted shaft, solder power terminais.

LIMITED QUANTITY Type A: °2V gmA 685
TYPE A: $19¢a. or 2 for $34 S i B
\ TYPE B: $15ea. or 2 for $27 2V 2mA 290

=N

([ NEW, SONY, CCM-PC5 COMMUNICATIONS CAMERA
HIGHLY RATED, TELEC ONFERENCING CAMER

Originally sold for $400! Now available for a :
fraction of that price. Great looking styling
{dosen'tlook like a toy camera!) Very stable,
adjustable tiliting base, front panel LED pwr.
indicator and sensitive built in electret mic,
combine to provide excellent audio and video
performance from one compact package. Designed fo fit unobtrusively on top of
your monitor. Adj. focus émm lens. (1" to infnity, macro cgpable} Auto power off
when the privacy shutter is closed. Powered by 7-13VDC. ladapter included) RCA
out for video & audio. 1/3* CCD, 330Linestes. 35% better than standard VHS!
Size mm: 119 W x 95 D x 60 H. Sony quality.

SPECIAL CCM-PC5....... $9%ea. or 2 for $169

MOTORIZED ZOOM LENS SPECIAL, éX mag. and auto iris !
New, fabulous hi-res. optics with std. C-Mount.
Superior Fujinon and Vicon lenses. Normally cost from
& i L $600 fo $1500. There is no substitute for a good lens!
. _i All drive motors will cperate from 6-12VDC. The Auto
irs has a built in amp which works with any cameras

video output for control.
Type B-6, 12.5to0 75mm, 6X, 1.2 ....... $189 or 2 for $349

ZOOM LENS CONTROLLER, NEW ... $169

SPECIAL! ULTRA MINI! and WEATHERPROOF !

% Our "UPSTICK" camera sets new standards.
Sleek black anodized, aluminum, housing is O-Ring
sealed & RAINPROOF. Adjustabile tilting mount
included. Specs: 1/3" CCD, 380 Lines resolution, 0.3
Lux sensitivity, AGC, Auto Shutter. Operates on 9 to
12vDC @100mA, 3.7mm, 90° FOV lens, A real glass
lens. NTSC video out. 1/2 once! SENSITIVE fo IR. Ultra
small Size only: 23mm diam. X 50mm |ong. With 36"
leods. GM-200KSTD..$99, AC pwr...$4.95

PINHOLE LENS, "BULLET CAM”
. So tiny you can install it right into @ door with merely
= an 09" diameter hole. Sleek black anodized,
extruded aluminum housing. Similar construction as
the lipstick camera above only smaller! 173" CCL:, 410 Lines Res., 0.3 Lux sens.,
AGC, Auto Shutter. Power from 9 fo 16VDC @100mA, 250k PIXELS, 90° FOV
Pinhole lens. Std. NTSC video out. 1/2 once! SENSITIVE fo IR. Size only 23mm

GM-200KPH...$99

|Diam. x 35mm long. With 36" leads.

300 BEDFORD STREET MANCHESTER NH 03107

VISA, MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-666-2499 ORDER FAX- 803-844-7625 E-MAIL unkd
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ATTENTION DEALERS: WHOLESALE ONLY!

BEST PRICES!
FAST SERVICE

AMEg.

S

S

el

C il 7
}kONIc SERVI”
Formerly JES, Inc.

TOLL FREE:

800-375-3682

" SAME DAY SHIPPING

2 PIECE SETUPS: S85%

10fot  1Year Warranty
Latest Technology ® Universal Combo’s - Ask For Details
CALL Us LAST! LOWEST PRICES GUARANTEED!

FAX:
916-246-5634

1P S45C1A 100MHZ DIGTTIZING SCOPE

11P 5420112 300MHZ DIGITIZING SCOPE

HP S4201A 200MHZ DIGITIZING SCOPL

HP S4200A 30MHZ SCOPE'WAVEFORM ANALYZER
HIP 3312A 130MHZ FUNCTION GENERATOR

HP 3370A 100MHZ UT1 COUNTER

1P 358eC LEVEL METER

HP 436A POWER METER W/ SENSOR&CABLE

H RIS SWER R OSCH

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 E-MAILSURP1(@VISI.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.

VISIT US ON THE WEB AT WWW . ABCTEST.COM

s PR AR

HP 3137A 3 SDIGIT SYSTEM VOLT METER

HP 3155A DIGITAL MULTIMETER

HP i50A DIGITAL MULTIMETER

HP 3336 SYNTHESIZER LEVFL GENERATOR

HP 332SA SYNTHESRIZER FUNUCTION GENERATOR
HP S335A 200MITZ COUNTER

HP 816SA PROGRAMMABLE SIGNAL SOURCE

HP 85S8R/181 100K-1500MHZ SPECTRUM ANALYZER
HP 85501/133 10MH7Z-21GHZ SPECTRUM ANALYZER
HP 1 710A 130NHZ OSCILLOSCOVE

[P 6031A 60V DC-10A POWER SUPPLY

HP 6200B 10VDC-30A POWER SUPPLY

HP 05524 40VDC-12 SA POWER SUPPLY OPT 101
HP o032A 20VDC-5A POWER SUPPLY

HP 00434 4SVDC-1.34 PCWER SUPPLY OPT JOA

$1200 00 1P 49355 TRANS.IMPAIRMENT TEST SET $900.00
$1000 00 HP S00AA SIGNITURE ANALYZER $150.00
$1000 00 {1P 800028 IMH7-1200MHZ RF PLUG $400 00
$700 00 FiP 575 MICROWAVE COUNTER $1500.00
$250 00 FLUKE 95 50MHZ SCOPEMETER $550.00
$100.00 LECROY 7200 00MHZ O-SCOPE $1000.00
$750.00 TEK 475 206MHZ ()-SCOPE £500 00
$500.00 TEK 465 100MHZ O-8COPE $400 00
200006 RSP HRHZAHRGHZST SALTZER $3560-06
$250.00 TEK 1240 LOGIC ANALYZER $750.00
$250 00 TEK TDS8320 100M11Z. DIGITAL O-SCOPE $1100.00
$100.00 TEK 11401A SOOMHZ PROG 0-SCOPE FRAME  $750.00
$800.00 TEK 7854 4000 HZ OSCULLOSCOPE FRAME $500 00
$1000.00 TEK 7903 400MI1Z OSCILLOSCOPE FRAME $250.00
$000 00 TEK 7A20 200MHZ VERTICAL PLUG $75.00
$1100.00 TEK TA2:4 400MHZ VERTICAL PLUG $150 00
$1000.00 TEK 7B80 J00MHZ TIME DASE $75.00
$3000.00 TFK 7B92A SG0MHZ DUAL TIME BASE $125.0C
8250 00 TEK 7€12 SAMPLING PLUG $250.00
$750 %0 TEK 7L 10K HZ-1 8GHZ SPEC. ANALYZER  $1000.00
$800 00 TEK AMS03 CURRENT PROUE AMPLIFER $250.00
$1200.00 WAVETEK 145 20MHZ PULSE/FUNCTION GEN. $100 90
$500.00 WAVETEK 182A 4MHZ FUNCTION GEN $150 00
$750.00 WAVETEK 955 7 5-12.4GHZ MICROSCURCE ~ $1100 00

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Call C&D ELECTRONICS
1-888-615-5757 M-F 10a-6p

Electronics Now, April 1999

[=2]
o
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We manufacture & carry Stereo FM Transmitters,
RF Amplifiers. Low Pass Filters, Antennas, D) Mixing

Boards & Consoles, Mits, Compressor/Limiters, Digitai

Reverbs, Automation Software. RF Test Equipment, RF Parts

including BGY133's, and much more! Cail For Free Catalog.
L]

O

{ ; e Concep ———
80X 586 STREAMWOOD, It 60107 JIEEY % il
620 6-98 & 630 6-0 P—

Unbeatable

PRICES!
CABLE TV

DESCRAMBLERS
CONVERTERS - FILTERS
VIDEQ STABILIZERS

[E[RE[2 » 30 Day Trial

FREE > Product Catalog
15[R[E[2 > 1 Year Warranty
100% MONEY BACK GUARANTE

Let us point you in
the right direction ...

'A
Technologies
Omaha, Nebraska ~——

888-554-ARROW

888-554-2776

e
.-

Visit our web site!
www.mouser.com

Subscribe, download, or
view catalog online!

» Over 84,000 Products

* More than 145 Suppliers
» Same Day Shipping

* No Minimum Order

800-992-9943

817-483-6828 Fax: 817-483-6899
catalog @ mouser.com

ELECTRONIC COMPONENTS

958 North Main St., Mansfield, TX 76063

CIRCLE 318 ON FREE INFORMATION CARD
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More Vacuum - o

Mike Murphy - Service Center -Van Nuys CA 818-785-7805 - ; oy
The single best investment of repair equipment we’ve made. It A row

outperforms all other desoldering tools we've used. Easier to use : L
and least expensive. -

Dick Manning - Dicks Flectronics - Hartland W1 414-367-8339 ’ !1
The ease & speed oi’comlgonent removal greatly increases productive lime. .
The SMD kit makes SM D removal a breeze, even for inexperienced Techs. ;

QuiCker Vacuum @, . Timothy Kraft -Mondrat o
Cherry Hill NJ - 609-751-3252

Don Scott - X, k!
LAV Electronics - Healeah-Miami Lakes FL £

Now Get I

We replaced all our existing

fama clonﬁgant qsct:lr of the SCZ()?O Pesoldering_Tt?ol un](lj for quick component ‘ 4 desoldering stations with the SC7000.
removal, this unit has no equal. It also comes with excellent company support. : - i leased with
I am very satisfied and hlg%ly recommend it to anyone in the serv?cmyg field. ¢ Available on Request g‘é’i,ﬁf,',‘;',"v%'da"s “‘?,Q’rﬁfﬁ,cpe‘fmd W

orge Hefer - Hefner Electronics - Coleridge NE 4022834333 1 portability, and reliability over our
Being a one-men service center, | hesilated to spend the money on a desoldering .§  previous higher priced equipment.
tool , however all that changed when I nearly ruined a $400 computer logic Bill Warren CET/CSM -
board. It has cut my desoldering time by 50%. Warrens Audio & Video -

. Knoxvilie TN - 24-546-1128
H ° h ' Wehhzil\ee beeln extrc(:inaely ts)alljsﬁe?
i with the quality and durability ol
igher Temperature | B 600 o el s
Don with after the sale support.
Cressin - Certified Electronics Service - Ellicott City MD 301-461-8008 i
We have obtained excellent results with the SC7000 including repairing high
density U/V tuners. It is one of the best purchases we have made.

Keith Sahs - J & M Electronics
Omaha NE 402-291-7100
It's a must tool for my bench. [can

[

Pettit - LuRay Electronics - LuRay VA 703-743-5400 — i :
We found that the SC7000 not only saves money vs. wick, but saves valuable gﬁfjoclz(ljgnmlﬂuvei]lel g:/r::rllctaigﬁ;:kly
time in troubleshooting. It allows you to be more accurate in removing - large solder amounts on tuner and
SMD's. . . : . - case grounds.

S _ .- o For More Info
- . - T and 5% Savings Go To
: http://www.heinc.com/sc7000zb. html

New Features New Specifications




