BUILD A FUNCTION GENERATOR FOR YOUR WORKBENCH

@ NOVEMBER 1995

Iectromcs

iCombined with

E’Eﬂ"ﬂ"’ﬂﬁ@

.

.l:reales exciting video
,Fl“ﬂl‘lls in response to music

;fiearn atiout

-il J me hundredth

Blﬂlll an

, EEPROM Prngrammer

« and put it to work in
= five slmple EEPRIIM prnjecls

B S S s SN T o e e e et RS Vgl e ., .‘__J*-m-J


www.americanradiohistory.com

Before you get turned on
by the front of a meter, make sure there’s
something behind it.

Fluke meters are designed for professionals who value function over frills.

There's nothing superficial about the Fluke family of versatile digital multimeters. Pick one up and you feel

that it's a substantial tool. Designed to fit the application and the way you work. With features like our pat-
ented Touch Hold® function that freezes a reading on the display, and intelligently updates with each new
reading. Automatically. Without requiring a third hand to push a button. Fluke meters attain stable, accurate
readings in half the time of most imitations, making you more productive on the job.

Other meters are merely “designed to meet” certain guidelines; Fluke
designs and builds a full line of meters that actually achieve UL, VDE and TUV
safety certification. Fluke's guarantee goes beyond manufacturing defects to

include meter specifications for an entire year, so you can trust the readings.

And Fluke backs you with toll-free customer assistance numbers, and a world-
wide service organization. Discover why more professionals around the world say, “Hand me the Fluke.” See

your local distributor, or call 1-800-87-FLUKE for a catalog and the name of the distributor nearest you.

Serious Tools for Serious Work

© 1994 Fiuke Corporation. P.O. Box 9090, WS 250E, Everett, WA,
USA 98206-9090. U.S. (206) 356-5400. Canada (905) 890-7600

Europe (31 40) 644200. Other Countries (206 356-5500. F I I ' K E
All rights reserved. Ad No. 00567 B
CIRCLE 121 ON FREE INFORMATION CARD
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Take this GIANT CIRCUIT

LIBRARY for only $14.95

—Vols. 1-4

when you join the Electronics Engineers’ Book Club®

THE ENCYCLOPEDIA OF ELECTRONIC CICUITS

by Rudolf F. Graf

Hundreds of circuit ideas alphabetically arranged — from Alarm circuits to Zero

crossing detector circuits!

“ includes schematics for the latest electronics circuits from industry leaders. . .

Turn to this com-
prehensive circuit library
for hundreds of project
ideas ... valuable
troubleshooting and
repair tips ... and con-
cise pinout diagrams and
schematics. In each
volume you'll find more
than 700 electronic and
integrated circuits and
100 + circuit categories
right at your fingertips
to give you ideas you
can use on the job or
at your workbench.

3,088 total pages 4,490 total illustrations

As a member of the
Electronics Engineers’

Book Club ...

... you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest books
in the field at savings of up to 50% off of regular
publishers' prices. if you want the Main Selection,
do nothing and it will be shipped automatically. If
you want another book, or no book at all, simply
return the reply form to us by the date specified.
You'll have at least 10 days to decide. Hf you ever
receive a book you don't want due to late delivery
of the bulletin, you can return it at our expense. And
you'll be eligible for FREE BOOKS through the Bonus
Book Plan. Your only obligation is to purchase 3
more books during the next 2 years, after which you
may cancel your membership at any time.

Pubiisher’s price shown. ©1995 EEBC

—Popular Electronics

Book No. 5861488 Hardcover

If coupon is missing, write to: Electronics Engineers’ 8ook Club
A Division of The McGraw-Hill Companies, P.O. Box 549, Blacklick. OH 43004-9918

ELECTRONICS ENGINEERS’

BOOK CLUB I
A Division of The McGraw-Hill Companies,
P.0. Box 549, Blacklick, OH 43004-9918

YES! Please send me The Encyclopedia of Electronic Circuits—
Vols. 1-4 (5861488), billing me $14.95 plus shipping/handling & tax.
Enroll me as a member of the Electronics Engineers’ Book Club
according to the terms outlined in this ad. If not satisfied, | may return
the books within 10 days and have my membership cancelled.

Name

Address / Apt. #

City

State

Zip Phone §

valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn
on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A
shipping/handling charge & sales tax will be added to all orders. RPIF1195
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As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any
responsibility for the safe and proper functioning of reader-built projects based upon or from plans or information pubiished in this magazine.

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disclaims any liability for
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a
patent attorney.

ELECTRONICS NOW, {ISSN 1067-9294) November 1995. Published monthly by Gernsback Publications, Inc., 500 Bi-County Boulevard, Farmingdale, NY 11735-
3931. Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga,
Canada. One-year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No.
R125166280), all other countries $28.97. Alt subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A.
bank. Single copies $3.50. © 1995 by Gemsback Publications, Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80321-5115.

A stamped self-address envelope must accompany all submitted manuscripts and/or artwork o photographs if their return is desired should they be rejected. We
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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WHAT'S NEWS

A REVIEW OF THE LATEST HAPPENINGS IN

ELECTRONICS

Po System tracks

dl'isSidn nuses

One of the busiest bus routes in
Paris is now being monitored by the
Altair satellite communication sys-
tem. The city’s bus company has set
up its pilot program based on the
American  Global Positioning
System (GPS) to pinpoint bus loca-
tons to within 33 feet. The bus
position information is sent to both
a control office and passengers
waiting at stops along a north-south
route through Paris.

Commuters can watch the
movement of the buses’ on a liquid
crystal display screen located at the
stop. It informs them of the time of
arrival of the next bus within an
accuracy of about a minute. The
system can also be used by the Paris
police and fire departments as well
as emergency medical vehicles and
taxis.

The Altair system, developed by
Cityloc, a consortium of the French
manufacturers GTMH  and
SAGEM, is based on the 24 orbit-
ing GPS satellites. Each bus is
equipped with a GPS receiver and a
transmitter for transmitting its
location to a central station at regu-
lar intervals. The equipment for
each bus costs about $2000.

When the buses travel in tunnels
or narrow streets where buildings
block GPS signal reception, a back-
up system is activated. Each bus has
a computer that processes direction
data from an on-board gyro and
distance traveled from an on-board
odometer.

Data from the GPS satellites and
the bus backup system is gathered
and sent through an internal com-
puter network to several locations.

The route’s district control office
compiles a precise overview of all
bus locations on the route. A dash-
board display on the bus keeps the
driver informed about the location
of buses both in front of and behind
his vehicle along the route.

Passengers on the bus hear con-
tinuous announcements about the
next stops and the estimated times
of arrival there. Meanwhile, people
waiting for buses are told when the
next two buses are expected to
arrive, and they are informed about
disruptions that could cause delays.

The LCD screens at the bus
stops receive their data by radio.
Altair regulates traffic flow, permit-
ting the buses to be positioned
more uniformly. If an emergency
condition is detected on any bus,
security personnel can be dis-
patched immediately to the precise
location.

The city of Paris is evaluating

—~— . o
THE ALTAIR COMMUNICATION SYSTEM pinpoints bus locations in Paris with

the program to determine if it
should be extended to all 260 city

bus routes.

Global Positioning
System Upgrade

The Federal Aviation Admini-
stration (FAA) awarded a contract
last August for an improvement in
the Global Positdoning System
(GPS) called the Wide-Area
Augmentation System. This system
will make location fixes obtained
from GPS satellites far more accu-
rate by correcting them in real time
with a supplementary signal.

The system will be mandatory
for commercial aircraft flying over
the United States, but private air-
craft, ships, and vehicles of all kinds
can take advantage of the improved
accuracy, if the owners are willing

L]

signals from GPS satellites. A liquid-crystal display at bus stops keep com-
muters informed of bus locations. Drivers and controllers can also keep tabs on

bus locations and arrival times.
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to install an addidonal receiver.

Non-military owners of GPS
receiver will be able to pinpoint their
locations to within about 7 meters, or
21 feet, anywhere in the United States.
This compares with an accuracy of
within about 100 meters or 300 feet
now possible with existing, uncorrect-
ed GPS receivers. However, the FAA
system will have no effect on the high-
er accuracy that can be obtained by
U.S. military GPS receivers in aircraft,
ships and ground vehicles. They
receive different, more accurate sig-
nals from the GPS satellites.

A $475 million contract was award-
ed to a consortium led by Wilcox
Electric, a subsidiary of Northrop,
that includes Hughes Aircraft, a sub-
sidiary of General Motors, and TRW.
The consortium expects to complete
system testing by late 1998 or early
1999.

The GPS system now consists of a
constellation of 24 satellites orbiting
11,000 miles above the earth. Each
transmits a unique signal that identi-
fies itself. The receiver, some now
smaller than a pocket book, picks up
signals from the four or five satellites
in radio range any time. The receiver
then determines its own position on
earth relative to the positions of each
of the satellites in range by triangula-
tion.

The Wide-Area Augumentation
system will consist of 36 receiving sta-
tions in the United States located at
selected, precisely surveyed sites. Each
of the stations will receive the signals
transmitted by the GPS satellites and
calculate its own position based on
that data. The position, determined by
triangulation from the satellite signals,
will then be compared with the sta-
tion’s true known location and an
error is determined.

That error will then be transmitted
to a central station which will collect
error signals from all 36 stations and
determine an overall correction factor.
That factor will then be transmitted to
an independent geosynchronous satel-
lite in stationary orbit 22,000 miles
above continental United States.
(Geosyn-chronous communications
and weather satellites are stationed
over the equator.)

The FAA’s geosynchronous satellite

will then retransmit the correction
factor to aircraft in flight, or any other
GPS receiver. The GPS receivers will
continue to determine their own posi-
tions directly from the GPS satellites,
but those positions will then be fixed
more precisely with the correction sig-
nal received from the geopsynchro-
nous satellite.

An FAA spokesman said that the
seven-meter accuracy is far more pre-
cise than any that can be obtained
from radar or other existing naviga-
tion systems. This will permit FAA
air-traffic controllers to direct aircraft
closer to each other by without addi-
tional risk. Nevertheless, radar will be
still kept on commercial aircraft, if
only for backup.

FAA officials believe that as early as
1998 GPS could be the only electron-
ics navigation system still functioning
throughout the United States. The
FAA would like to phase out the exist-
ing system of radio beacons that was
installed in the 1940s. They see the
possibility that commercial air lines
can recover some of the costs associat-
ed with receiver installation for the
Wide Area Augmentation system in
fuel savings. Commercial aircraft
would no longer be required to deviate
from straight-line routes to fly over
radio beacons as they do today.

Cyberglove offers
touching experience

Virtual reality has been advanced
with the invention of a glove that adds
the sense of touch to virtual reality.
Developed by Ron Renzi of Sandia
National laboratories, it is a byproduct
of the Sandia’s work on virtual envi-
ronments as a training method for
workers dismantling military weapons.

Renzi said that adding the sense of
touch makes the virtual experience
more lifelike, adding that “it allows
you to feel more immersed in the
environment.” The tactile sensations
help the users orient themselves spa-
tially by permitting them to feel their
way around the virtual space.

Renzi and his co-workers have sim-
ulated the sensation of touching stuc-

Continued on page 125
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EARN YOUR
B.S. DINEGREE

COM Polﬁl TERS
ELECTRONICS

& . L 4 ‘
By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”— teaching
by correspondence—through printed
materials, computer materials, fax,
modem, and phone.

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

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S .E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

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

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

°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460
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VIDED NEWS

WHAT’S NEW IN THE FAST-CHANGING VIDEDO INDUSTRY

BY DAVID LACHENBRUCH

Digital camcorders
arrive

As we go to press, the first con-
sumer digital camcorders are sched-
uled to arrive in American stores.
Both Sony and Panasonic are now
selling the Digital Video Cassette
(DVC) camcorders in Japan, and
both have promised to have them in
the U.S. in plenty of time for afflu-
ent videomaniac Christmas shop-
pers. Three models have been
announced—two by Sony and one
by Panasonic—with several more
brands imminent. The camcorders
are based on the industry-standard
DVC format approved by some 55
hardware and tape manufacturers
(Electronics Now, July 1995). The
new format uses metal evaporated
tape one-quarter-inch wide, with
two standard-size cassettes—one
presumably for camcorders, the
other for VCR decks.

Nobody is offering a DVC deck
yet—simply because that format is
designed to function as a compan-
ion to digital broadcasting, includ-
ing the U.S Grand Alliance format.
However, camcorders aren’t depen-
dent on TV broadcast standards
(except for playback), and the new
models bring digital quality to
high-end consumer and semi-pro-
fessional videotaping. Both the new
Sony and Panasonic models use the
smaller cassette—about the size of a
DAT cassette—to provide up to one
hour’s recording (with horizontal
resolution of some 500 lines) in
either standard or letterboxed
aspect ratio. Sony’s high-end and
Panasonic’s only announced version
use three CCD pickups, while
Sony’s lower-priced model has a
single pickup.

Neither company has announ-
ced prices yet, but in Japan their list
prices range from the equivalent of
about $2400 to $4000 (at recent
dollar-to-yen exchange rates). To
bring them to compatibility with
today’s analog TV sets, they include
digital-to-analog converters that
provide output in NTSC standard
(PAL versions for Europe are
expected shortly). The camcorders
have neither digital inputs nor out-
puts; because they are capable of
making near-perfect copies that is a
very touchy subject, any action
awaiting a formula for preserving
copyrights.

Panasonic describes the 500-line
output of its version as “nearly 20%
more than laserdisc and 50% more
than a live broadcast.” Panasonic’s
signal-to-noise ratio is given as 54
dB, two to three times better than
existing consumer video equip-
ment. All versions contain a “snap-
shot” mode, permitting them to be
used as high-resolution, full-frame
still cameras while normal audio is
continued. Sony’s models have two
12-bit stereo audio pairs, while the
Panasonic model offers two audio
modes—12-bit for two soundtracks
and 16-bit for a single stereo pair.

Obviously, at those very high
initial prices, those close-to-perfec-
tion camcorders aren’t for every-
one. Their sales will be confined to
high-end product dealers with
knowledgeable salespeople who can
properly describe and demonstrate
the  camcorders’  advantages.
Although they are billed as “con-
sumer” models, their appeal is
expected to be largely to pro and
semi-pro videographers at first,
until prices come down. Some cable
systems and broadcast news depart-
ments might also be interested in

the camcorders, the latter because
they are still cheaper than digital
broadcast camcorders (but also have
fewer editing features). The new
camcorders are not for everyone—
yer—but they are a landmark in
both technology and standardiza-
tion (no Beta-VHS rivalry here).

Digital broadcast
fuestions

With field-testing of the Grand
Alliance HDTV system almost
completed, the FCC has launched a
major inquiry about the future of
digital broadcasting. One of the top
questions: How compulsory should
HDTV be—for both broadcasters
and TV set manufacturers? The
current broadcasters are greedily
eying the future digital broadcast
spectrum as an opportunity to pro-
vide multiple broadcasts in com-
pressed standard-definition,
allowing them to offer several
shows simultaneously and thus
compete better with multi-pro-
gramming cable systems. The
Commission will ponder whether
digital broadcasters must be
required to program a certain
amount of high definition and
whether TV set manufacturers
must adhere to mandatory rules
specifying that sets must be capable
of receiving both digital and analog
broadcasts.

Among other questions: Because
broadcasters will be required to
adopt new frequencies for digital
broadcasting, how long should they
be permitted to broadcast on both
digital and analog frequencies. And
what is the best way to allocate the
existing TV bands after analog tele-
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casting ceases? The answers to those
and other questions significant to the
future of digital broadcasting should
come next year, about the same time
the FCC officially selects an HDTV
system and allocates channels for it.

Mouse for TV

While computers are spouting
wireless remote controls, TV sets are.
beginning to sport mouse-like devices.
This strange cross-pollination is
showing up, in its early stages, in new
generations of Packard Bell computers
and Zenith TV sets.

Packard Bell’s current line of com-
puters, like last year’s, features some
models with built-in TV and radio
reception. This year, however,
Packard Bell has added a familiar gim-
mick as an optional add-on for some
of its models—a very conventional-
appearing wireless remote control,
designed to operate all TV, audio, and
telecommunications functions of the
computers.

Zenith has gone in exactly the
opposite direction. All of its new TV
sets with StarSight on-screen program
guide come equipped with “Z-Trak,” a
convenient, small remote-control
device whose principle feature is a
trackball that controls an on-screen
cursor. Maneuvering the cursor to dif-
ferent parts of the screencalls up vari-
ous icons. When the trackball is
pressed while the cursor is on an icon,
a detailed menu appears—which is
also controlled by the trackball. The
trackball’s cursor is also used to
maneuver through the StarSight on-
screen menu system. But, just in case
the TV’ owner isn’t computer liter-
ate, Zenith also includes a.convention-
al remote with those sets. EN|
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READERS QUESTIONS, EDITORS ANSWERS

60 LEDS, ONE AT A TIME

Could you please explain how I can
ook up 60 LEDs to count from 1 to 60
sequentially? I am trying to make a
clock and wonld appreciare any help you
can give me.—W. Closs, Canibridge,
Ont., Canada

W "gather that the hour, minute,
and'segond hands of your clock will
be LEDs arranged in a circle, and
the position of the hand will be
indicated by lighting one LED at a
time. Although we can’t publish
complete plans here, we can get you
started. We’'ll have to assume that
you already know how to set up
binary counters and get them to
count at the right speed.

What you need is a demuldplex-
er circuit that has 60 outputs and
accepts a binary number telling it
which output to activate. The bina-

> SVi
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FIG. 1—A DEMULTIPLEXER selects a different LED for each binary number at its
input. The counter resets after a count of 12.

ry numbers from the counter can
select the individual LEDs,

The widely available 74154
(7418154, 74HC154) IC is a
demultiplexer with 16 outputs.
Figure 1 shows how to use it for the
hour hand of your clock. The first

twelve outputs go to LEDs, and the
thirteenth can be used to reset the
binary counter. Note that all the
outputs of the 74154 are active-low,
which means that the selected out-
put is in the “low” (0-volt) state and
the others are in the “high” (+5-

LS, T, T
po-03 o 015 - Y%/Eiff 5

=4

TO B/NARY COUNTER

FIG. 2—BLOCK DIAGRAM shows how to cascade demultiplexers to get 60 outputs. Connections not shown are as in Fig. 1.
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volt) state. The reset inputs of most
binary counters are also active low (OV
to reset, +5V to run).

For the minute and second hands,
you’ll need to cascade five demuld-
plexers to get 64 outputs (of which
you will use 60, plus the 6lst for
reset). Figure 2 is a block diagram of
how to do this. Notice that you can
use one of the outputs as a “carry” to
the next binary counter; for example,
the second hand carries to the minute
counter, and the minute hand carries
to the hour counter.

AG WATTMETER

build an AC wattmeter. It must
ian 120V AC and have a range
from™i to 1500 warts to cover most domes-
tic equipment. I just want to plug in
equipment and read out the wattage con-
sumption without doing any calcula-
tions.—D. Cranston, Lakewood, CA

A #Mye wattmeter is a complicated
i ent. But if all the wattages that
you want to measure are at the same
voltage (120V AC) and the loads are
resistive (such as lights, heaters, or
motors under load), then you can fake
it by using a set of resistors as shown
in Fig. 3.

Just pass the current through an
0.12-ohm resistance (four 0.47-ohm,
S-watt resistors in parallel), connect
an AC voltmeter across the resistance,
and read volts as kilowatts. That is,
every volt across the resistance corre-
sponds to 1000 watts (equal to 8 amps)
drawn by the load. Remember that the
voltmeter terminals are “hot”; use
insulated pin sockets so that you won’t

AC Voz.ﬁwsﬁk

FR-VELT BANEE)
READ Rl TS
A5 ALTHATIS

A
L |

Ak
yw

EACH
&9 7LL
S 1

LOAD

= s

FIG. 3—POWER CONSUMED by an appli-
ance can be estimated accurately from a
voltage reading across a series resistance.
The voltage drop across the resistor is neg-
ligible.

touch the contacts accidentally.

On inductive or capacitive loads,
such as unloaded motors or trans-
formers and computer power supplies,
your wattmeter will read high because
the current and voltage are not in

phase.

BLOOD OXYGEN
MEASUREMENT

or puts a clamp on my finger 10

e oxygen level in my blood. The
machne looks simple enough, like a
DMM with a sensor on a cord, but be
won’t let me take it apart to find out
what’s inside. Can you bhelp me?—F.
Moore, Riverton, WY.

A"meter measures the amount of
in your blood by shining light
through some part of your body—tra-
ditionally the earlobe, nowadays often
the finger—and comparing the trans-
mission of two different wavelengths,
800 nm (in the near infrared) and 640
nm (bright red). If they’re about the
same, your oxygen is very low; if your

®

RED OR
TIHNFRARED
LED

FIG. 4—OXYGEN in the bloodstream is
measured by comparing light transmission
through an earlobe at 640 and 800
nanometers.

PATIENT 'S
EARLOBE

)@
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AT 7 RAN.S/STER
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—>
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blood is well oxygenated, the 640 nm
transmission will be much higher. The
light sources are LEDs, and the detec-
tor is a silicon photodiode or photo-
transistor (see Fig. 4).

The ear clips that come with exer-
cise machines, for measuring your
pulse, work much the same way,
except that they operate deeper in the
infrared region of the spectrum and
detect changes in blood volume rather
than oxygenation. We published plans
for a pulse monitor of this type in our
September and November 1982

issues. EN|
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CABLE CONVERTERS
CABLE DESCRAMBLERS

COMNVERTER TEST CHIPS
WIRELESS QUICK BOARDS IN STOCK
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For Free Information Package Send Goupon lo:

Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120

Check VC| (Grwck O Box )
| v Dvck Repair, Dept. 62347 |

HiahPaying LIComputer Repair, Dept. 64294
P caresr Cdrv/satellite Dish, Dept. 31172
Figid DAdvance VR RepaIr Dept. 65055
Clcancorder Repair, Dept. 66065 |
Dfax Repair, Dept. 67065 |
Clrinter Repair, Dept. 68064
|3i'"" 1926 [Josputer Prograsming, Dept. 35120 |
I
I
I

mm
| BELSAU

| Name
| Address
| City

State

CIRCLE 180 ON FREE INFORMATION CARD

MON SOIU0IIDBIT ‘G661 JBQUISAON

w


www.americanradiohistory.com

Electronics Now, October 1995

—
o

LET

v L ’m% =
L ‘

‘&‘7—‘

TERS

SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

TELCO-IN-A-BOX ERROR

Several of our eagle-eyed readers
picked up on an error that appeared
in the “Telco in a Box” schematic
on page 44 of the September issue
of Electronics Now. As it was shown,
there was a positive voltage con-
nected to both sides of relay RY2’s
coil, which would make it impossi-
ble for it to work. As it is supposed
work, the Darlington transistor pair
draws current through the relay coil
to ground through the SCR. For it
to work that way, the +V connec-
tion at the collector of Q1 should
be removed. The corrected
schematic is reprinted here. Sorry
for the confusion.—Editor.

AGOUSTIC GANGELLATION
REBUTTAL

I am responding to an item
about acoustic cancellation that
appeared in the “Hardware
Hacker” column in the June issue of
Electronics Now. 1 disagree with Don
Lancaster’s assessment of the tech-
nology.

First, Mr. Lancaster expressed
disdain at the limitation to the low
frequencies. Active noise cancella-
tion can work on higher frequen-
cies, but so can less-expensive,
passive methods. Low-frequency
noise can be reduced effectively
only through electronic cancella-
tion, so it makes sense to concen-
trate there. Mr. Lancaster said that
active headphones can achieve a
modest reduction. However, we
have sold our NoiseBuster head-
phone to thousands of consumers,
many of whom find the noise
reduction to be dramatc.

Second, Mr. Lancaster stated
that the problem with an active
noise-control application for reduc-
ing air-duct noise is that it fails to
get rid of 4/l noise. Isn’t it better to
reduce a significant amount of the
irritating, fatiguing din emanating
from a ventilation system than
none? There is no other way to
reduce that noise.

It is true that a confined area
such as a headphone is the simplest
application. However, there are
many other viable applications.
Perhaps Mr. Lancaster is not up to
date on acoustical cancellation.
Noise Cancellation Technologies is
now in full production of a volu-
metric cabin-quieting system for
turbo prop aircraft. That system
cancels the primary frequency and

RY o
5600 3
L VAC
N E Ja) )
RH11 5600 RY2-b
BLACK | o~
rReD| o "_°""‘.

its harmonics in the entire cabin.

It seems that Mr. Lancaster’s
overall problem with active noise
cancellation is that it doesn’t elimi-
nate all noise. Obviously, the tech-
nology will not leave you in
complete silence. But many people
are not interested in complete
silence. They just want some degree
of relief from the daily drone of
background noise. To say that active
noise cancellation “doesn’t work”
simply is not trpe. I would be happy
to invite Mr. Lancaster down to our
Maryland lab facility to experience
our dramatic demonstrations, if he
is interested.

MICHAEL J. PARRELLA
President

Noise Cancellation Technologies, Inc.
Stamford, CT

REPRINTED TELCO IN A BOX SCHEMATIC. The +V connection at the collec-
tor of Q1 (see Electronics Now, September 1995) has been removed.
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FREE CATALOG TOOLS & TEST EQUIP-
MENT—This new full-color catalog is
packed with hundreds of products for test-
ing, repairing, and assembling electronic
equipment. Featured: brand-name instru-
ments such as Fluke, Tektronix, Weller, 3M,
Loctite, Chemtronics, BK Precision and
much more. DMMs, hand tools, power sup-
plies, tool kits, test equipment, cleaners,
adhesives, ESD protection and more. Prod-
ucts are guaranteed and service is prompt.
Get your Free catalog today!
CONTACT EAST 335 Willow St., No.
Andover, MA 01845. (508) 682-2000, or
tax (508) 688-7829.
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HC11 Buffalo Kits

_—i_.z'
A fast and easy way to incorporate
HCI11 technology into your next project!

M Lowest priced HC11
board available
e g

90 Day Money Back
Guarantee
& Handfing:
$5 per kit

* ROM Buffalo monitor
* 512 Bytes EEPROM

* 512 Bytes RAM

« 8 Analog Inputs

* RS-232 interface included \jea Mas\e‘cagl"de;

* Shippi
USA: a

* Built in timers & counters or Money
* 4 Servo Ports
¥ Free ¢
development software 16336 dth Ave West
& tech support Beattle, WA 98119

Ask about the MIDI Gizmo™! | (306 2826061

FANX: (206) 283-9579

Internet Users E-mail us at zchris @eskimo.com or see
our WWW page- http://www.eskimo.com/~zchris
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THE VOICE OF EXPERIENGE

I have been reading Electronics Now
and several other electronics-related
magazines for more years than [ would
like to admit. My interest in electron-
ics began when my father told me to
find another hobby and stop smelling
up the house with the basement lab.

For the next couple of years, I built
crystal sets for my friends, so they
could use them when they were sup-
posed to be asleep. I learned a lot
about the old, pre-1941 radios. I
joined the navy five days after Pearl
Harbor at the age of 17, and spent the
next 30 years in some field of elec-
tronics or nuclear weapons or going to
school.

Over the years, I have noticed in
both the “Letters” and “Q&A”
columns that basically the same types
of questions are asked and the same
general types of circuits are requested.
I would like to suggest to electronics
hobbyists and professionals that they
start a filing system and place in it
those articles from magazines and
other sources that are of interest.

I have done that for many vyears. I
collect both the comments and correc-
tions for each article in the same place.
As time passes, I cull through my files
and discard those articles on projects
that I will never try, or those for which
I have lost interest. I always save arti-
cles on circuit fundamentals or history.
When filing things, be sure they are
marked to identify the source.

That type of filing system has two
advantages: One, you can always find
all the related articles that you have
saved. And two, it greatly reduces the
number of old magazines lying
around.

ROY A. NORMAN,
LCDR USN, Ret.

Write To:

Letters,

Electronics Now Magazine,
500 Bi-County Blvd.,
Farmingdale, NY 11735

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

www americanradiohietorv com

KEEP YOUR DAY JOB

The letter from James M. Laughlin
(Electronics  Now, August 1995),
bemoaning the lack of good electron-
ics jobs, prompted me to write. I am a
graduate electronics engineer with a
BS and an MSEE and 30 years of
experience. Some years ago, I taughta
technician-level course in electronics
at a local vocational school.

Most of the students in my classes
had non-technical jobs paying
between $15,000 and $25,000 a year
(on average, about $10 an hour).
Starting at the entry level in electron-
ics, it would take years to earn that
much. Those who now have jobs with
20 years “good” experience can make
$30,000 to $50,000 a year, but they are
at the very top of the field. One ad
says: “Earn up to $60 per hour.” That
would be the case only for an
owner/operator of a thriving, long-
term business operation. Business
today, however, is far from thriving.

I saw the handwriting on the wall
for my students, and advised them to
keep their present jobs and do elec-
tronics on the side at home. I also told
them to look at two- and three-family
homes to own and manage.

I have always felt that an engineer-
ing education is the best education you
can get, but it is the poorest job you
can have, for many reasons.

PAUL JAMES
Bayside, NY

I agree with James McLaughlin’s
assessment of the job market in the
U.S. He is correct that most job
opportunities are in the service indus-
tries and not in electronics.

I have a B.S. in electrical engineer-
ing, two years of electronics manufac-
turing experience with a well-known
company, and have been freelancing
for five years since I was laid off. You
can add to my plight the 28,000 rock-
et scientists that NASA and its con-
tractors recently laid off. Tell me, what
are rocket scientists and electrical
engineers going to do, and what work
can they retrain for when they are
already the most highly trained people
in the country?
ROBERT BILAS
Pirtsburgh, PA
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PoOCkeTPOST DIAGNDOSTIC CARD

POST codes can provide
the only clues when a PC
won'’t boot.

I roubleshooting electronic
circuits is a skill that’s

acquired over time. Basically you
follow a series of clues to eventually
reach the troubled part of a circuit.
But usually there are enough clues
to point one in the right direction.
For example, if a TV set is com-
pletely dead, it makes sense to begin
your troubleshooting in the power
supply section.

Computer troubleshooting also
requires skills that can be learned
only with experience. Many prob-
lemns have an obvious cause, which
can be narrowed down to one of the
computer’s subsystems. Among the
most difficule problems to solve,
however, is when a computer just
won’t boot because of a problem
with its motherboard.

Although it’s easy enough to
swap out a motherboard, it’s often
not economical to do so.
Sometimes a replacement mother-
board is simply not available tor one
reason or another. In these cases,
the only alternative, however
unpleasant, is to troubleshoot and
repair the board yourself or pay
someone else to do it.

Even an experienced technician
needs something to help pinpoint
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the problem-—alimost any one of the
many components on it can bring
down, or “crash” the entire board.

Because motherboard problems
can be so difficult to find, all moth-
erboards generate POST (power-on
self-test) codes during the boot
process. The POST verifies that all
of the major subsystems of vour PC
are functioning properly. If they
are, the computer’s BIOS (basic
inut/output system) continues boot-
ing the PC. 1f any test fails, testing
halts, and a value is latched in 1/0
port 80 (hex).

To find out what is latched in
port 80, you’ll need a POST-code
reader. PocketPOST, from Data
Depot, Inc. (1710 Drew Street,
Clearwater, FL 34615, 813-446-
3402, 800-767-3424), is a small
POST code diagnostic card that
installs in an empty expansion slot
on the motherboard. The card mea-
sures only 33/, inches long by
2-3/, inches high, yet it has many
helpful functions built-in.

A 6-position jumper block config-
ures the card for different mother-
board types; EISA, clone, PS/2,
Compag, AT, or XT. The AT posi-
tion is the factory default setting.
Four tiny LEDs indicate whether

motherboard voltages are present
(+12, 45, —12, and —5). A fifth
LED indicates when one of those
voltages, selected from a 4-position
jumper block, is less than 95% of
the proper level. POST codes are
displayed on two 7-segment hexa-
decimal LED displays.

PocketPOST also has a 3-LED
logic probe built in. The LEDs
indicate whether a signal applied to
an included external logic probe is
high, low, or active. In addition, a
10-position jumper block allows the
logic-probe LEDs to display the
status of one of the ten following
motherboard signals: AEN, MWR,
MRD, 10V, 10R, REF, CLK, ALE, or
0sc. The tenth position on the
block is jumpered if the external
logic probe is used. Another jumper
enables a test of all segments of
both displays. Another LED on the
board indicates the status of the
motherboard’s reset signal; a corre-
sponding jumper sets the LED to
either continuously display the reset
status or to trap its activity if it’s too
quick to see otherwise

The primary function of
PocketPOST is to help determine
why a computer won’t boot, but it
can also be helpful if the computer
boots, but does not run properly.
PocketPOST is priced at $299.

Using PocketPOST
PocketPOST is very easy to use.
A jumper block on the card config-
ures it for different architectures.
Most of the time the jumper is sim-
ply left in the AT factory default
position. The card installs in any
empty bus slot, but preferably one
that allows the card’s displays to be
viewed easily. As with all expansion
cards, the power to the computer
should be off during installation.

wwWw americanradiohistorv com
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A motherboard should have clean
plus and minus 12 and plus and minus
5 volt supplies. If all power supply
indicators are illuminated after turn-
ing power on, then most power-sup-
ply problems can pretty much be
ruled out. If there’s enough reason to
suspect that one of the voltages is not
high enough, a jumper can be
installed to indicate whether the
selected voltage is within 95% of its
specified level. Test points on the
card can be used in conjunction with
a voluneter to measure exact mother-
board voltages.

Examining the status of the moth-
erboard signals with PocketPOST’s
logic probe can be helpful if you
know what the line should be doing at
any given time. The external logic
probe connects to the card, and a
jumper enables the card’s logic indi-
cators to display the status of the sig-
nal applied to the probe.

After power is turned on, you must
observe the hexadecimal display and
jot down any codes that appear. The
codes flash until the computer either
fails or boots. If no codes appear,
either the card is configured wrong,

< Protek

The Next Generation of
High Performance DMM’s

Model 506
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and Temperature
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Min-Max, Lcgic Test and
many more features.

*189% with Software
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154 Veterans Drive, Northvale, NJ 07647
Tel: (201)767-724Z

Fax: (201)767-7343
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the system board or the PocketPOST
card is defective, or the system does
not issue codes.

On a non-booting computer, the
last POST code that remains dis-
played on the card indicates the
motherboard subsystem that is caus-
ing the problem. The POST codes
that flashed by indicate properly per-
forming circuitry.

With valid POST codes in hand,
you must refer to a POST codes table
in the user’s manual to determine
what the defective parts are. Each
computer BIOS initializes its circuitry
in a different order. The user’s man-
ual included with the PocketPOST
card lists the POST codes of most
BIOS manufacturers. It is important
that you know the right POST codes
for the particular motherboard BIOS
you have. The manual also lists tele-
phone numbers for different BIOS
manufacturers so that you can contact
them if you don’t see the codes for
your machine listed.

Tracking a problem using the
wrong POST codes could cause more
trouble than it fixes. With a list of the
right codes, the information that
appears on PocketPOST’s hexadeci-
mal display can help locate trouble-
some parts. POST codes can inform
the user of specific problems such as
ROM BIOS checksum failure,
CMOS RAM shutdown register fail-
ure, cache errors, and so on. A good
BIOS will thoroughly test a mother-
board and generate very specific
POST codes on power up.

PocketPOST can’t actively test a
computer, as it is a passive device. It
also can’t display POST results any
better than a systemn BIOS can report
them. Problems that can’t be detected
before boot up, such as bad hard disk
sectors or hardware incompatibilities,
also can’t be detected through POST
results. But like any other tool,
PocketPOST is very useful when
used for the right jobs.

It is inevitable that old comput-
ers—and maybe even new ones—will
break down. Anyone who is responsi-
ble for maintaining a lot of computers
will find PocketPOST to be a worth-
while investment, and one that will
inevitably pay off in reduced repair

time. [EN]
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What's hetter than spee_d reading?
Speed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed I'Eﬂd.l.l\i — but
speed reading — thinking —
understanding — remembering —
and — learning

‘The new Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgets you've
probably heard aboutin connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learming gives you
what speed reading can’t.

Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have to read...finishing a stimu-
lating book and retaining facts and details

FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —
at your own pace

This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to helpyou
in spare minutes aday. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home...in your spare
time...without risking a penny.

Examine Speed Learning

RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-

www americanradiohictorv com

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

I U YES! 1 want to try Speed Leaming for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25". If I'm not completely
satisfied, | may return it for a prompt refund.

LI SAVE 8.00! ! prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| may still return the program for a full refund.

| Method of payment: (Federal Tax Deductible)
I J Check or money order payable to Leam
Incorporated

U Charge to: (] Visa (1 MC {J Am Ex {J Discover

Card # Exp.
I

| Signature

I Phone ( )

| Address

[ city
I *Plus $8.00 shipping and handling. U.S. funds

only. For New Jersey residents, sales tax will
be added.

I I Dept. LECO1, 113 Gaither Drive,
m@ogo[:g Mt. Laurel, NJ 08054-9987

Name

State — Zip
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UsSE THE FREE INFORMATION CARD FOR FAST RESPONSE

HANDHELD OSGILLOSCOPE/DMM

THE TEKSCOPE THS 700
combined handheld digital oscillo-
scope and multimeters from
Tektronix have the high-speed and
high-bandwidth response required
for rapid and accurate electronic
troubleshooting. The Models THS
710 and THS 720 include digital
real-time (DRT) oversampling that
reduces aliasing and allows single-
shot capture at full bandwidth.

Both channels of the THS 720
TekScope digitize at a rate of 500
megasamples per second, 20 times

CIRLE 20 ON FREE INFORMATION CARD

the acquisition speed of handheld
instruments previously available.
Oversampling allows users to cap-
ture and compare two signals on
two channels simultancously at the
mstrument’s full 100-MHz band-
width. The THS-710 samples at
250 MS per second at a 60-MHz
bandwidth.

Both TekScopes are packaged in
book-size flat cases that measure
8.5X7X2 inches with simplitied
front panel controls, icon-based
menu selection, and a backlit lig-

:::::
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uid-crystal display. The instruments
weigh three pounds. They are built
to withstand the rigors of field and
factory use. Isolated Channel archi-
tecture makes simultaneous prob-
ing on two channels safe.

Each channel is isolated from
the other and from the chassis,
allowing the module to float safely
above earth ground potential.

The user can select 21 automat-
ic measurements, and the instru-
ments can also store up to 10
waveforms and 10 test setups in
memory. Built-in pulse-width and
video triggering, permit triggering
on and capture of a wide selection
choice of events. True autoranging
permits easy signal acquisition and
hands-off operation.

THE THS 710 OSCILLO-
scope/DMM  has a price of
$1795.00 and the THS 720 is
priced at $2195.00. Each includes a
built-in rechargeable nickel cadmi-
um battery, tilt stand, carrying case,
two 100-MHz oscilloscope probes,
an AC adapter, DMM leads, an RS-
232 port, and PC- or printer-con-
nection cables.

TEKTRONIX

Literature Distribution Center
P O. Box 1520

Pitrsfield, MA 01202

Phone: 1-800-426-2200
1-800-835-7732 or a faxed data
sheet (No. 40169)

30-WATT MONOLITHIC
POWER AMPLIFIER

THE LM4700TF MONOLITH-
IC single-channel audio power
amplifier from National Semicon-
ductor can deliver 30 watts of con-
tinuous average output power into
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an 8-ohm load; THD is less than
0.08% from 20 Hz to 20 kHz.

The device is intended for con-
sumer combination stereo systems,
powered speakers, multichannel audio
visual receivers, and high-end TV
sets. The single-channel amplifier
delivers high-output power while
maintaining a level of audio power to
match that of discrete semiconductor
amplifiers.

CIRLE 21 ON FREE INFORMATION CARD

Internal circuitry protects the
monolithic IC from the damaging
effects of instantaneous temperature
peaks, overvoltage, under voltage, and
overloads. The protective circuits
monitors the output transistor’s safe
operating area (SOA) and dynamically
protects the device from SOA viola-
tions and fault conditions.

The LM4700TF also has a fade-in,
fade-out mute mode that eliminates
output transients when it is enabled or
disabled. By combining the mute
function with under-voltage protec-
tion that minimizes output spikes and
power transients during power up and
power down, the LM4700TF is said
to be virtually “popless” and “click-
less.” A standby function that can be
controlled by external digital logic
lowers current consumption to about
2.1 milliamperes. This makes the
amplifier suitable for power-conserv-
ing electronic products.

The LM4700TF is packaged in an
11-lead, isolated TO-220 case that
eliminates the need for an insulator .
This minimizes the possibility of
short-circuiting due to faulty assembly
or related component failures.

The LM4700TF is priced at $2.50
each in quantities of 1000.
NATIONAL SEMICONDUCTOR
CORPORATION
2900 Semiconductor Drive
Santa Clara, CA 95052-8090
Phone: 1-800-272-9959

A call toll-free at: 800.247.1241 |

HANMELS®

Instruments

OMHz SCOP€*
pudgets

Made in Germany

New 3
| for loW

Analog Oscilloscope HM303

2 Channel DC-30MHz, sensitivity 1mV - 20V/div.

Timebase 0.2s-10ns/div., triggering 0-100MHz
. Component Tester, Probe calibrator 1kHz/1MHz
| Overscan indicator, switch. power supply 90-260V

Analog/Digital-Oscilloscope HM305 ||
2 Channel DC-30MHz, sensitivity TmV - 20V/div. ||
Timebase 0.2s-10ns/div., triggering 0-100MHz
Component Tester, Probe-Calibrator 1TkHz/1MHz

Sampling rate 2x40MS/s, Memory 2x2048x8bit
Refresh, single and roll mode, Pre-Trigger 50%

50 and 100MHz sine wave
with alternate triggering

Stored Video Signals
{HM305 only)

T ..\‘*-.. .ﬁx“s .-H'

/ )
NAN
Y \/,\II\\ VVVYV

100MHz

fﬁvﬂvnvnw W

...you should know more about them.

HRAM -E L= 1939 Plaza Real

266 East Meadow Ave.
QOceanside, CA 92056 East Meadow, NYTi554

Inc.
®E (619) 630-4080 B (516) 794-4080

K5 1619) 630-6507 (616) 794-1855 )
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GET THE LATEST ADVANCES IN ELECTRONICS

Electronics Now, November 1995
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SUBSCRIBE TO—

Electropics

and create
tauzling display
Pat that
Phone On Hold

frome anywitere in the house

Hew to work with

0ti-Line Regula

in your npxt

L -4
Low-pawer

Vollage Converter
circuils far experimenters

Build 2

Telephone Meter
and keeg intefligent track of
your phose cosls

Electronics Now gives you
exciting articles like:

® Buyer’s Guide to Digital
Oscilloscopes

e Build A Scanner Converter

® Single-Chip Voice Recorder

e Build A MIDI Interface for your PC

® Troubleshoot Microprocessor
Circuits

e Build A High-Power Amplifier for
your Car

e Add Music On Hold to your Phone

e All About Binaural Recording

® VVGA-to-NTSC Converter

FOR FAST SERVICE CALL OUR TOLL-FREE NUMBER!

\sofation ave
Irmlvgﬁ:

®

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Subscribe to the best informed electronics maga-
zine—the one that brings you the latest high-tech
construction projects, feature articles on new tech-
nology, practical troubleshooting techniques, circuit
design fundamentals, and much more.

Electronics Now looks to the future and shows you
what new video, audio and computer products are on
the horizon. You'll find helpful, monthly departments
such as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board, Computer
Connections, New Products, and more. All designed to
give you instruction, tips, and fun.

Elave By
Val wargg o, UOIER
At Wi e
y &

1-800-999-7139

DON’T DELAY — SUBSCRIBE TODAY!

7EL58

If you prefer, just fill out the order card in this magazine and mail it in today.
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ELECTRONIC COMPASS MODULE

THE VECTOR-2X MODULE
from Precision Navigation is a two-
axis “strapped-down” magnetometer
with no moving parts that is a compo-
nent for an electronic compass. It
must be combined with a microcon-
troller, digital display, and controls, to
becomes a functioning compass. It can
be integrated into aircraft, ships, vehi-
cles, Global Positioning Satellite
(GPS) receivers., antenna direction
indicators, and surveying instruments

It is said to be suitable for hobby-
ists, students, and experimenters, who
want to build their own electronic
compasses and learn about magnetic
fields, and compass navigation.
Smaller than a matchbox, the Vector-
2X is based on proprietary technology
first developed under contract with
the U.S. Government.

Magneto-inductive compasses con-
sumes less than one-third the power of
fluxgate compasses. The Vector-2X
has a rated accuracy within 2+deg root

2%

mean squared (RMS). When powered
from a single 5-volts supply, it draws
less than 10 milliamperes. It has a con-
tinuous sampling rate of 10 Hz.

The Vector-2X electronic compass
module is priced at less than $50.
PRECISION NAVIGATION, INC.
1235 Pear Avenue, Suite 111
Mountain View, CA 94043
Phone: 415-962-8777
Fax: 415-962-8776

WRIST-STRAP TESTER

THE MODEL 6086 ELECTRO-
static discharge (ESD)-protective
wrist-strap tester from ITT Pomona
permits the wearer to verify wrist strap

and ground cord integrity with a sim-
ple touch motion. This will assure
proper grounding before any ESD-
sensitive device or circuit is handled.

CIRLE 23 ON FREE INFORMATION CARD

The portability of the tester makes
it practical for either a quick tests by
many persons working in an ESD-
protected area or as a continuous
ground-point integrity tester at one
station. With both the tester and a
wrist strap connected to a common
ground, touching the metal surface of
the tester lights a green TEST GOOD
LED (and will sound an optional audi-
ble signal) if the resistance of the wrist
strap is between 500 kilohms and 10
megohms.

The tester can be mounted near a
work area with the hook and loop
adhesive strips provided. Alternatively
it can be mounted with an integral
button snap stud or attached directly
to an ESD-protective work mat. It has
two banana plug sockets for attaching
the wrist-strap cord. The UL-listed
tester is powered by the 120-volt AC
wall-outlet adapter included. Both
tester and wrist strap must be con-
nected to a common ground.

The Model 6086 ESD-protective
wrist strap tester is priced at $69.00.
ITT POMONA ELECTRONICS
1500 East Ninth Street
Pomona, CA 91766-3835
Phone: 909-469-2900
Fax: 909-629-3317

SINGLE-CHIP PG SOUND SYSTEM

. THE ADI1812 SOUNDPORT
Controller from Analog Devices syn-
thesizes sound with a digital signal
processing (DSP) core while a
CODEC manages sample rate con-
version and synchronization.. The sin-
gle-chip monolithic IC provides the

www americanradiohietorv com

functions of five logical multimedia
devices: 16-bit sound card, Windows
sound system CODEC, joystick port,
MIDI sound and music synthesis.

This device can reduce a circuit’s
component count, complexity, and
cost. It allows computer and board-
level computer manufacturers to con-
figure 16-bit, CD-quality sound in
their products while including com-
patibility with emerging audio stan-
dards.

To provide compatibility with
SoundBlaster’s software, a 16-bit,
fixed-point DSP core is embedded in
the AD1812. That core runs a game
audio synthesis program which
approximates the waveforms of FM
synthesizer ICs. It uses the same audio
parameters passed from Sound Blaster
Pro games and applications to FM
synthesizer ICs. However, t the sound
output is created by a different tech-
nique.

CIRLE 24 ON FREE INFORMATION CARD

An integrated full-duplex stereo
CODEC includes signal processing
technology developed by AD called
Continuous Time Oversampling-
(CTO). This allows a range of multi-
media signals to be converted from
analog to digital format and back
again to analog on a single device.
CTO also permits the integration of
new functions as they are introduced.

The AD1812 SoundPort
Controller is priced at $25.00 each in
10,000 quantity. The price includes a
complete set of multimedia drivers.
ANALOG DEVICES, INC.

181 Ballardvale Street
Wilmington, MA 01887
Phone: 617-937-1428
Fax: 617-821-4273
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NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

electrical/electronic

How to Build Earthquake,
Weather and Solar Flare
Monitors

by Gary G. Giusti,

Tab Books Inc., Blue Ridge Summit,
PA 17294-0850

1-800-822-8158

$19.95

® This book
| explains how
to build a com-
plete scientific
monitoring
station by con-
structing and
combining the
more than 40
projects pre-
sented. Parts
for most of the projects cost less
than $25. Of pardcular interest to
electronics and science hobbyists
and amateurs, Giusti’s book
includes instructions for making
inexpensive yet highly sensitive and
accurate instruments for monitor-
ing seismic activity and meteoro-
logical phenomena such as light-
ning, and solar flares.

Each project discussed in the
book includes easy-to-follow direc-
tons and a list of readily available
parts. The projects include a basic
seismometer, a seismic-solar flare
monitor, a water-seepage detector, a
Geiger counter, and an earthquake
alarm. The projects have ascending
levels of complexity.

Helpful appendixes cover such
subjects as the basic electrical laws,
schematic
symbols, the names and addresses
of component suppliers, and a sug-
gested supplementary reading list.
Other data in the book includes

How to Build
Earthquake,

Weather, and
Solar Flare
Monitors

GARY G. GIUSTI
CIRCLE 25 ON FREE
INFORMATION CARD

information and statistics on solar
phenomena, weather forecasting
and seismic activities.

Building a 30 Game Engine in
0+ +

by Brian Hook.

Fobn Wiley & Sons, Inc., 605 Third
Avenue, New York, NY 10158-0012
Phone:1-800-CALL-WILEY
$34.95

P !Lﬂle f
CENT

This book and
¢ diskette on 3D
L games is
intended for
i the profes-
sional  game
programmer
concerned
with the pro-
gramming of
games. It exp-
lains how to build a “game engine”
that can then be customized to pro-
duce a variety of 3D games. Unlike
game programming kits that start
with a finished game engine and an
explanation of how to add on a few
features, this book gives the read-
er/programmer the opportunity to
start from scratch.

Mr. Hook provides experienced
C++ users with all the technical
information and programming code
required to create 3D games. It
reveals the technical details, short
cuts, and tricks- of-the-trade need-
ed to design and develop games. It
explains how to create real-time 3D
graphics, implement collision and
boundary detection, and use artifi-
cial intelligence algorithms to cre-
ate “intelligent” entities.

The included diskette contains

CIRCLE 26 ON FREE
INFORMATION CARD

AST3D, a C++ library designed
for 3D game programming. It also
contains source code for Borland
and Watcom C+ + compilers, and a
3D game engine that will permit
programmers to create their own
games.

GNU Emacs Pocket Reference

Specialized Systems Consultants, Inc.,
P. O. Box 55549

Seattle, WA 98155

Phone: 206-782-7733

Fax: 206-782-7191

e-mail: sales@ssc.com

$4.50
GNU EMACS REFERENCE Thls 15 a
= O 7 revised, pock-
&Mh:-m : .
s, | et-sized refer-
RS i
[ g i ence that sum-
ey H o
— ' marizes GNU
s ;
= il  Emacs, 4

screen editor
available for
Unix systems

and other plat-

forms. Emacs
[ s e e |18 €aSily con-
[ emenie, figurable
S| through key-
| LR a0 C Surmariss |

bindings and
user-definable
functions. The
reference
describes cutting and pastipg, com-
mand conventions, programming
functions, and multiple buffers.
Emacs has modes that make
editing more convenient. The guide
describes major and minor modes,
with detailed sections on the outline
and picture modes. A separate sec-
tion is devoted to programming
support. This revised guide includes
Versions 18 and 19. e

CIRCLE 27 ON FREE
INFORMATION CARD
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5 Tekironix. Inc. Al rig

Two ways to fit a 100 MHz
benchtop scope in your hand.

Bigger hands.

TekScope”

Got huge hands? Then you can probably lug a benchtop scope around the field. For the rest
of us, there’s TekScope;" the first hand-held with true 100 MHz bandwidth and 500MS/s
sample rate on both channels. It’s got the familiar Tek interface, a bright, backlit display and
is priced at just $2195 MSRP. Call 1-800-479-4490, action .

code 709, or visit our Web site at http://www.tek.com. Tektron/lx

ademark and TekScope is

www americanradiohietorv com
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RETAILERS THAT SELL OUR MAGAZINE MONTHLY

Alaska

Frigid North Co.
1207 W. 36th Avenue
Anchorage, AK 99503

Alabama

Radio Distribuiting Supply
121 East Broad Street
Gadsden, AL 35903

Arizona

Dalis Electronics
2829 E. McDowell Road
Phoenix, AZ 85008

California
California Electronics

221 N. Johnson Ave.
El Cajon, CA 90202

Signal Electronics
22307 Ocean Avenue
Torrance, CA 90505

Ford Electronics
8431 Commonwealth Avenue
Buena Park, CA 90621

All Electronics
14928 Oxnard Street
Van Nuys, CA 91411

Gateway Electronics of CA
9222 Chesapeake Drive
San Diego, CA 92123

Mac’s Electronics
191 South “E” Street
San Bernardino, CA 92401

Electronics Warehouse
2691 Main Street
Riverside, CA 92501

Orvac Electronics
1645 E Orangethorpe Ave.
Fullerton, CA 92631

Sav-On Electronics
13225 Harbor Blvd.
Garden Grove, CA 92643

Marvac Dow Electronics
980 S. A Street
Oxnard, CA 93030

Kandarian Electronics
1101 19th Street
Bakersfield, CA 93301

Whitcomm Electronics
105 W. Dakota #106
Clovia, CA 93612

Marvac Dow Electronics
265-B Reservation Road
Marina, CA 93933

Minuteman Electronics
37111 Post St., Suite 1
Fremont, CA 94536

HCS Electronics
6819 S. Redwood Drive
Cotati, CA 94931

Halted Specialties Co.
3500 Ryder Street
Santa Clara, CA 95051

JDR Micro Devices
2233 Branham Lane
San Jose, CA 95124

Metro Electronics
1831 J Street
Sacramento, CA 95814

The Radio Place, Inc.
5675-A Power Inn Road
Sacramento, CA 95824

HSC Electronics
4837 Amber Lane
Sacramento, CA 95841

Colorado

Gateway Electronics of CO
2525 Federal Blvd.
Denver, CO 80211

Centennial Electronics
2324 E. Bijou
Colorado Sps., CO 80909

Connecticut

Signal Electronics Supply
589 New Park Avenue
W. Hartford, CT 06110

Electronic Service Prod.
437 Washington Avenue
North Haven, CT 06473

Norman’s Electronics, Inc.
3653 Clairmont Road
Chamblee, GA 30341

Idaho

The Current Source
5159 Glenwood
Boise, ID 83714

Illinois
Tri State Elex

200 W. Northwest Hwy.
Mt. Prospect, IL 60056

Maryland

Mark Elec. Supply Inc.
5015 Herzel Place
Beltsville, MD 20705

Massachusetts

U-Do-It Electronics
40 Franklin Street
Needham, MA 02194

Michigan

Purchase Radio Supply
327 East Hoover Avenue
Ann Arbor, MI 48104

Norwest Electronics
43087 Plymouth Road
Livonia, MI 48150

The Elec. Connection
37387 Ford Road
Westland, MI 48185

Elec. Parts Specialists
711 Kelso Street
Flint, MI 48506

Professional Data Corp.

1332 US Highway 41 West
Ishpeming, MI 49849

Minnesota

Acme Electronics
224 Washington Avenue N.
Minneapolis, MN 55401

Missouri

Gateway Electronics Of MO
8123-25 Page Blvd.
St. Louis, MO 63130

New Jersey

Lashen Electronics Inc.
21 Broadway

Denville, NJ 07834

New York

Sylvan Wellington Co.
269 Canal Street
New York, NY 10013

Unicorn Electronics
Valley Plaza
Johnson City, NY 13790

Ohio
Philcap Electronic Suppliers

275 E. Market Street
Akron, OH 44308

Oregon

Norvac Electronics

7940 SW Nimbus Avenue
Beaverton, OR 97005

Portland Radio Supply
234 S.E. Grand Avenue
Portland, OR 97214

Texas

Tanner Electronics
1301 W. Beltine
Carrollton, TX 75006

Mouser Electronics
2401 Hwy. 287 N
Mansfield, TX 76063

Electronic Parts Outlet
17318 Highway 3
Webster, TX 77598

Virginia

Elec. Equipment Bank
323 Mill Street, N.E.
Vienna, VA 22180

Washington

Amateur Radio Supply Co.
5963 Corson Ave., Ste 140
Seattle, WA 98108

Wyoming

Chris Supply

2007 S. Douglas Hwy., Ste. C
Gillette, WY 82716

If you'd like to sell our magazine in your store,

please circle 210 on Free Information Card.
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Music Vision adds
a new dimension
of entertainment

to your
existing home
entertainment
system.

STEVEN DUANE KRAFT

REMEMBER THE COLOR ORGANS OF
the 1960s and 1970s? How
about other devices that re-
spond to music with flashing
lights, scanning laser beams, or
spinning arrays of LEDs? Ali
those approaches can add new
excitement to music, but they
are limited by the need for a
darkened room, a blank wall or
ceiling, small displays, and
minimal color variety.

Music Vision lets you view ka-
leidoscopic patterns that dance
in response to music right on
your TV screen. You also benefit
from the inherent advantages of
superior color, contrast, and
pattern persistence offered by
modern color TV picture tubes.
The display is bright enough to
view under normal room light-
ing conditions. The Music Vi-
sion circuit is greatly simplified
by the availability of program-

1SI0

mable logic that allows the en-
tire circuit (minus the power
supply) to be built on a 5- X 6-
inch PC board. Total parts cost
is under $150.

Background

The concept of using audio
waveforms to generate visual
patterns on a TV picture tube
dates back to the 1950%s. Even
prior to that, people experi-
mented with the generation of
unique shapes from quadrature
phase shifted signals (see Hard-
ware Hacker, May 1989).

Figure 1 shows a series of sim-
ple patterns produced by quad-
rature phase shifted sinewaves
displayed on an x(t) verses y(t)
plot. A combination of two fixed
frequency sinewaves drives the
y-axis of an oscilloscope-type
display. The x-axis is driven by
the same sinewave signals, ex-

www americanradiohietorv com

cept they are phase shifted 90
degrees through an ideal quad-
rature filter. Each pattern in Fig.
1 is produced by harmonically
related sinewaves and only two
frequencies. Typical audio sig-
nals containing many more fre-
quencies will create more com-
plex and highly dynamic dis-
plays if viewed in real time.

In the past, the only way to
generate real-time patterns on a
TV with an audio signal was to
physically modify the TV for di-
rect access to its horizontal and
vertical deflection circuits—not
a simple task for the novice elec-
tronic experimenter. This proj-
ect will allow you to display
audiosignals in real time on any
standard TV monitor, in the
form of dynamic multicolor pat-
terns—without having to make
any modifications to the televi-
sion set.
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Block diagram

Figure 2 shows a block di-
agram of the Music Vision cir-
cuit. The basic concept involves
processing an audio signal in-
put into two components (x and

g

f2="f1

&

f2=2xf1

3

f2=3xFf1

B

f2=5xf1

FIG. 1—THESE SIMPLE PATTERNS were
produced by quadrature phase shifted
sinewaves displayed on an x(t) verses
y(t) plot.

y) that are phase shifted approx-
imately 90 degrees relative to
each other. The signals are then
digitally sampled and stored in
a video RAM buffer as an array
of data bits. Bit locations in
RAM correspond with the hori-
zontal (x-value) and vertical (y-
value) positions of points to be
illuminated on the TV screen.
The video RAM is periodically
read and erased in synchronism
with video frame scanning. The
resulting serial video data is
combined with colorburst and
sync signals to generate an
NTSC-compatible composite
video output signal.

The Music Vision circuit es-
sentially converts the standard
raster-scanned TV screen into
an oscilloscope-type display
where horizontal and vertical
positions are directly controlled
by x and y signals. The 90 de-
gree phase shift between the
two signals generates complex
and dynamic two-dimensional
patterns on the TV screen when
music, voice, or other audio sig-
nals are applied to the input.
The audio frequency content of
the input signal determines the
color of the video pattern being
displayed.

Circuit description

The Music Vision circuit is
broken up into individual sec-
tions for the sake of discussion.
The schematic in Fig. 3 shows
the analog filter circuits that

provide the audio frequency en-
coder and quadrature filter
functions. Low-level audio from
the automatic level control cir-
cuit is amplified and buffered by
op-amp IC2-c. The filter made
up of IC2-a, R15-R17, and
C11-C13 boosts bass and at-
tenuates treble. Prototype test-
ing indicated that too many
high frequency components
tend to scramble the fundamen-
tal patterns. A 1.6 kHz low-pass
filter was found to adequately
limit this effect.

Quad op-amp IC1. along with
associated resistors and capaci-
tors, forms an audio frequency
pseudo-quadrature filter. This
circuit produces two output sig-
nals (x and y) which possess a
relative phase difference of ap-
proximately 90 degrees over the
desired audio frequency range.
A simple op-amp integrator cir-
cuit could have been used as a
true quadrature filter with ex-
actly 90 degrees of phase shift,
but further experimentation
showed that more interesting
patterns could be produced
with a dual lead-lag filter net-
work. The amplitude response
of outputs x and y results in fre-
quency-distinguishable ellip-
tical patterns that are more
balanced in geometric size
through the audio mid-range.

Figure 4 shows typical pat-
terns generated on a TV screen
by a single sinewave at various
audio frequencies. It also illus-

A -
>
QUADRATURE 2:EHaMX
™1 " RLTER AND | G—)-
AL 8-BIT AD
TIMING
AND
CONTROL
AUDIO LOGIC
| FREQUENCY
ENCODER
8K x 8
STATIC M
RAM T
AUTOMATIC AUDIO COMPOSITE VIDEO
LEVEL |e—— SIGNAL VIDEO —#—— SIGNAL
CONTROL INPUT OUTPUT GENERATOR

FIG. 2—BLOCK DIAGRAM of the Music Vision circuit. An audio signal is processed
into two components that are then digitally sampled and stored in a video RAM. The
video RAM is periodically read and erased in synchronism with video frame scanning.
The resulting serial video data is combined with colorburst and sync signals to

generate an NTSC composite output.
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniel Wade Reynolds

Industrial Electrician

Ore-ida Foods

F

-

“CIE was recommended to me by my boss.
it was appealing since | could study at my
own pace at home and during business
travel.”

Analog Devices, Inc.

2

“I loved the flexibility CIE offered. It was the

only way | could continue both school and
my demanding job.”

Brift A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

‘I liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE’s

curriculum is the way they show application

for all the theory that is presented.”
Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

f‘(‘;‘ompleﬁng the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video

systems and enjoy a sense of job security.”

Tony Reynolds
Service Manager/Technician
Threshotd Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE’s reputation as the world
leader in home study
electronics is based solely
on the success of our
graduates. And we've
earned our reputation with
an unconditional commit-
ment to provide our students
with the very best electronics
training.

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

CIE’S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn’t another be-
everything-to-everyone
school. CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with more than
1,000 graduates each year,
we're the largest home study
school specializing exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CiE’s AUTO-PRO-
GRAMMED® lessons are a
proven learning method for
building valuable electronics

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE's
instructors are personally
available to assist you with
just a toll free call. The result
is practical training... the kind
of experience you can put to
work in today’s marketplace.

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the 4
first Electronics g
Laboratory o

Course
and the first
Microprocessor
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And alf your
laboratory equipment, books
and lessons are included in
your tuition. It's alf yours to
use while you study and for
on-the-job after you
graduate.

PERSONALIZED
TRAINING....TO MATCH
YOUR BACKGROUND.
While some of our students
have a working knowledge of
electronics others are just
starting out. That's why CIE
has developed twelve career
courses and an A.A.S.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and |

See How We Can Help Your Career Too! L e m in. e e

www americanradiohietorv com

electronics. And every CIE
Course earns credit towards
the completion of your
Associate in Applied Science
Degree. So you can work
toward your degree in stages
or as fast as you wish. In fact,
CIE is the only school that
actually rewards you for fast
study, which can save you
money.

Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)

Please Pnnt Clearly

Name

Address

City

State ______ Zip Age

Phone No.
Check box for G.I. Bill Benefits.

Veteran
AE80

Active Duty
Cleveland Institute of Electronics, Inc.
1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.

L---
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FIG. 3—MUSIC VISION SCHEMATIC. Analog filter circuits provide the audio frequency

encoder and quadrature filter functions.

trates the correlation between
displayed pattern color and sig-
nal frequency. The four colors
are controlled by the 2-bit dig-
ital output from frequency en-
coder comparators IC4-aand -b.
Each comparator monitors the
output of a separate audio sig-
nal level detector circuit (IC3-a
or IC3-d). The detector circuits
are driven by two separate audio
filters. Op-amp IC3-c is partof a
1-kHz high-pass filter, and op-
amps IC2-d and IC3-b form a
bandpass filter by cascading a

200-Hz high-pass filter with a 1-
kHz low-pass filter.
Superimposed frequency re-
sponses of both filters are
shown in Fig. 5. By properly ad-
justing the color threshold po-
tentiometer R2, the corre-
sponding progression of pat-
tern colors encoded by logic
signals A and B can be ob-
tained. Only one color can be
displayed at any given instant.
This is based on the in-
stantaneous combination of
dominant frequencies present

www americanradiohietorv com

in the audio signal. However,
due to TV image persistence
and the rapid time-varying fre-
quency content of most music,
the illusion of multiple simulta-
neous colors is produced.

The schematic diagram in
Fig. 6 shows the automatic level
control circuit. Its sole function
is to maintain a pattern-filled
TV screen over a wide range of
input signal levels. Line-level
audio signals from a stereo sys-
tem are isolated by the 1-
megohm summing resistors
R12 and R14. Left and right

Continued on page 133
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“"HUNCH YOUR SHOULDERS FOR-
ward, take a deep breath—and
don’t breathe or move! Ready?”
This is what you hear from your
physician or a technician before
the buzz and click that tells you
invisible rays have passed
through your body and im-
pinged on photographic film.
Having X-ray pictures taken at a
physician’s or dentist’s office is
the way most people are deliber-
ately exposed to this high-fre-
quency radiation—and then for
only a fraction of a second.

The large X-ray negative tells
the physician a lot about your
heart, lungs and other internal
organs. No needles, tongue de-
pressors, chest thumping, or
other invasive procedures. And
it tells a lot about the properties
of X-rays—their ability to pene-
trate cloth, paper and flesh to
reveal, in shadowy outline, the
presence of disease, the location
of bone fractures or the pres-
ence of foreign bodies.

But there is nothing new
here, you say, you knew all this.
Most of us take the X-ray exam
for granted, and could not visu-
alize modern medicine without
it. So why raise the subject at
this time? The answer is that X-
rays were first discovered, quite
by accident, one hundred years
ago this month.

What is more, the role for X-
rays is still expanding from its
original—and perhaps still
most important one— in medi-
cal diagnostics. However X-rays
are also used to treat cancers,
analyze materials, detect con-
traband, inspect the quality of
welds, and even reveal more
about the universe. Although
still in the experimental stage,
X-ray lithography holds prom-
ise for sub-micrometer, high-
density integrated circuit fab-
rication. And, don't forget the
X-ray television and X-ray
lasers.

Serendipitous discovery

On November 8, 1895. phys-
ics professor. Wilhelm Konrad
Rontgen (often Anglicized to
Roentgen) (1845 - 1923), was
working in his laboratory at the
Physical Institute at the Univer-
sity of Wurzburg, Germany, try-
ing to duplicate and under-

X-RAYS

AND THEIR DISCOVERER

A hundred years have passed since
Wilhelm Konrad Rontgen discovered
X-rays, but new applications in science,
medicine, electronics and industry
continually still keep popping up.

LUTHER STROUD AND NEIL SCLATER

stand the results of experi-
ments done by others in the
emerging field of electrical con-
duction through a vacuum or
gas.

Professor Rontgen knew what
the others had accomplished,
and he had all of the apparatus
needed to permit him to dupli-
cate their findings. Fortunately

www americanradiohietorv com

for science, medicine, and man-
kind, he was a trained scientist
who quickly recognized the val-
ue of his discovery and lost no
time in trumpeting it to the
world. But before saying more
about how Dr. Rontgen dis-
covered, X-rays, the work of the
other scientists, principally En-
glish and German, should be
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put in perspective so you can
appreciate the fortuitous cir-
cumstances surrounding his
discovery.

Perhaps you recall reading
about Heinrich Geissler (1814 -
1891), a German instrument
maker, master glass blower, and
physicist from the article
“Seeing the Unseen” in the Oc-
tober 1995 Electronics Now. In
the 1850s Geissler invented a
gas-filled, light-emitting tube
that produced a controlled, con-
tinuous source of bright light.
He accomplished what he set
out to do—develop a source of
continuous light for spec-
troscopy, but later it was found
that his tube could be pulsed. It
became the ancestor of the
modern flashlamp.

Geissler also contributed to
the development of the modern
vacuum pump, necessary
equipment for evacuating
closed tubes for all experiments
in electron conduction through
vacuum and gas tubes. About
that same time, the English
physicist Michael Faraday
(1791-1867), best known for his
pioneering work in electromag-
netic induction and the dis-
coverer of the basic principles of
the electric motor, was also in-
vestigating electricity in gas-
filled tubes.

Others active in the field at
the time were the German phys-
icists Johann Wilhelm Hittorf
and Julius Plucker. Hittorf
named the mysterious flow of
electricity in tube “cathode
rays,” but we now know that
they were really streams of elec-
trons. During the next 20 years
Plucker, Hittorf, and others in
Germany revealed most of the
important characteristics of
ionized gas and cathode rays.

To carry out their experi-
ments, those scientists needed
power supplies. Most started off
by wiring large batteries in se-
ries, and some even tried fric-
tion machines. Eventually they
turned to the battery-powered
induction coil. It was compact,
portable, and easily controlled
by a switch in the primary cir-
cuit. During the 1850s, another
German instrument maker,
Heinrich Ruhmkorff, improved
the coil by separating the pri-

CATHODE

SECONDARY WINDING

FLUORESCENT
SCREEN

INDUCTION COIL

: i

PRIMARY WINDING o
]
BATTERY |
L]

CONTACT BREAKER ?

o7 o

FIG. 1—A CROOKES tube with a power supply consisting of a battery and a coil. X rays
emitting from the right end of the tube will cause a screen coated with barium salits to

fluoresce.
TUNGSTEN TARGET
N FOCUSING CUP
\ VACUUM
HIGH HIGH
VOLTAGE VOLTAGE

WATER-COOLED
COPPER BLOCK

FIG.2—A MODERN X-RAY TUBE contains a heated cathode that emits electrons and a
tungsten anode. The X rays are focused by the bevel to the side of the tube. A heavy
water-cooled radiator dissipates the heat generated by electron bombardment.

mary and secondary coils with a
glass bobbin. Later interrup-
ters, formed by moving wires in
and out of a mercury pool, were
installed for switching the pri-
mary windings.

In 1875 the English physicist,
Sir William Crookes (1832 -
1919) improved on the Geissler
tube, and in 1879 he demon-
strated peculiar glow phe-
nomena by passing current
through a cathode tube that
contained traces of gas.
Crookes found that if the air
pressure in the tube is reduced
by a vacuum pump to about 1
centimeter of mercury, a thin
bright streamer can be seen be-
tween the anode and cathode of
the tube. Its color depends on
the gas in the tube.

As the pressure is lowered fur-
ther, the streamer is replaced by
a bright column of light filling
the whole space between the
electrodes. This was the stage
reached in Geissler tube and in
modern neon and argon lamps.
If the pressure is reduced fur-
ther to about 1 millimeter of
mercury, the positive space
shrinks and dark spaces ap-
pear.

Finally the column disap-
pears entirely , and the pressure
at about 0.001 millimeter of
mercury the walls of the tube
glow with a greenish light (fluo-
rescence). Crookes did not
know it then, but this stage
must be reached to cause X-ray
radiation. The phenomena pro-

Continued on page 140
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HIGH-POWER Hi-H

UDIO AMIPLIFIE

D

This powerful stereo amplifier
offers outstanding performance.

THIS 1S THE SECOND PART OF THE
article on the construction of a
high-performance, lightweight,
stereo amplifier for the demand-
ing audiophile that can be built
for less than $500 in parts. It
outperforms factory-built units
costing up to ten times that
amount and is comparable to
top-of-the-line commercial
products. It can be packaged for
home installation or as a more
rugged portable version for
sound reinforcement in halls
and theaters.

The first part of this article
published last month covered
the building of two amplifier
channel circuit boards and one
switching power supply board
that include most of the circuit-
ry for this amplifier. It also ex-
plained the winding of two
custom transformers.

This second and final part
covers the construction or pur-
chase of a suitable metal case as
determined by the reader’s
packaging preference—home or
portable stereo amplifier. It also
covers the mounting and wiring
of all off-board components, the
matching of output MOSFETS,
and the test procedures that ap-
ply to both versions.

Case options and packaging
There are two options for
packaging this amplifier: The
version for home use will be en-
closed in a case that is cooled by
convection, conduction and ra-
diation. However, the portable

REINHARD METZ AND MYZIL BOYCE

two cases differ as does the
placement of the three circuit
boards within them.

version will be enclosed in a
case cooled by two mulffin-type
DC fans. The dimensions of the

HEATSINK

DRIL. FOR
SWITCHES, LEDS
TERMINALS, ETC.

HOTE: COVER IS PERFORATED METAL POWER

SUPPLY

| RIGHT

e CHANNEL

LEFT
CHANNEL

SECTION VIEW
POSITION OF 3 HEATSINK
ADAPTERS - 1" ALUMINUM

ANGLE X.12" LONG

FIG. 7—INSIDE CASE DIMENSIONS FOR THE HOME AMPLIFIER. These minimum

inside dimensions are given for a case to be made by you or purchased. The locations
for mounting the three aluminum heatsink adapters are also given.
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All resistors are Y:-watt, 1%, un-
less otherwise specified.

R1, R73, R74, R75, R76, R77—
46,400 ohms

R2, R3, R60—2050 ohms

R4, R5, R8, R9,R26, R28—100
ohms

R6, R7, R10, R11, R38, R55—
10,000 ohms

R12, R13—33.2 ohms

R14—162 ohms

R15, R16, R20, R21, R23, R29,
R30, R31, R32, R45, R47,R49,
R50, R52, R56— 1000 ohms

R17—402 ohms

R18, R43—10,000 ohms, trimmer
potentiometer, PCB mount, top
adjust Clarostat 408N103

R19, R22, R46, R48, R78—5110
ohms

R24—20,000 ohms

R25, R27—330 ohms, 3 watt, 10%

R33, R34—2000 ohms, 5 watts,
10%

R35—50 ohms

R36—1500 ohms, 2 watts, 10%

R37—5110 ohms, 2 watt, 10 %

R39, R40, R44, R51, R57—
825,000 ohms

R41—46,400 ohms

R42—402 ohms

R53, R54—510 ohms, 1 watt, 10 %

R58, R59—15,000 ohms

R61, R62, R63, R64, R65, R66,
R67, R68, R79, R80—200 ohms

R69, R71—1210 ohms

R70, R72—27,400 ohms

R79, R80-—200 ohms (optional)

Capacitors

C1—10uF, polyester film

C2, C6—150 pF ceramic monolithic

C3, C4—100uF, 50 V, aluminum
electrolytic

C5—0.1uF,50V, polyester film

C7,C20, C23, C24—82 pF ceramic
monolithic

C8, C9—0.22uF, 50 volts polyester
film

C10, C16, C17—10uF, 25 volts alu-
minum elecrtrolytic

C11—10uF, 35 volts aluminum
electrolytic

C12, C14—0.1uF,100 volts poly-
ester film

C13, C15—100F 100 volts, alumi-
num electrolytic

C18—1500 pF ceramic monolithic

C19—1puF, 25 volts volts, aluminum

Figure 7 is the outline draw-
ing of the home or convection-
cooled case, giving its mini-
mum inside dimensions, and
Fig. 8 is the assembly drawing
of this version showing the ar-

PARTS LIST—AMPLIFIER BOARD

electrolytic

C21, C22—0.01uF, 50 volts, poly-
ester film

Semiconductors

D1,D2, D12, D13, D14—1N4002 sil-
icon diode

D3, D4— 1N4728A silicon diode,
3.3V

D5, D6, D10, D11, D15—1N4742A
silicon diode, 12 V

D7, D8—1N4744A, silicon diode,
15V

D9—1N4740A silicon diode, 10V

LED 1, LED 2, LED 3—light-emit-
ting diode T-1-3/4, red or green

Q1, Q2, Q6, Q8, Q9, Q10, Q11,
Q14-—NPN transistor, Motorola
MPSAQS, or equiv.

Q3, Q4, Q5, Q7, Q12, Q13, Q15—
PNP transistor Motorola
MPSAS56, or equiv.

Q16, Q17, Q18, Q19—P-channel,
depletion mode MOSFET, Inter-
national Rectifier IRFP9240 or
equiv. (Q26 optional—see text)

Q20, Q21, Q22, Q23—N-channel,
depletion-mode MOSFET, inter-
national Rectifier IRFP240 or
equiv. (Q27 optional—see text)

Q24—N-channel MOSFET, deple-
tion mode, International Rectifier
IRF510 equiv.

Q25—VNQO610LL N-channe!
MOSFET switch (TO-92)
Motorola or equiv.

IC1, IC2—LM3342Z constant-cur-
rent source, National or equiv.
IC3—LM339AN quad comparator,

National or equiv.

IC4—LF411CN JFET input op-amp
Texas Instruments or equiv.

IC5, IC6—LF357N JFET input op-
amp, National or equiv.

IC7—LM358 dual low power op-
amp National or equiv.

IC8—LM317T medium-current,
three terminal adjustable positive
voltage regulator, Motorola or
equiv.

IC9— LM337M medium current,3-
terminal adjustable negative volt-
age regulator, Motorola or equiv.

Other components

F1, F2—fuse, 10 A

Ji—jack, RCA-style

J2—jack, Ya inch Rean No.
550-20301 or equiv.

RY1—relay, PCB, Potter & Brum-

rangement and orientation of
the three circuit boards. It pro-
vides basic information on the
mechanical work required to
mount the circuit boards, pan-
el-mounted power switch, sock-

field T9ON5D12-12 or equiv.

S1—switch, DPDT, E-Switch
TA2EECAU or equiv.

TC1—thermostat, 80°, Airpax
67F08B0 or equiv.

Miscellaneous (amplifier board):
amplifier circuit board, two heat-
sinks for TO-220 devices, five
dual screw terminal blocks, OST,
Inc. No. 16 and No. 18 insulated
hookup wire, solder

Miscellaneous (packaging) case with
perforated metal cover (selection op-
tional); heatsinks (for the convection-
cooled version-—one aluminum-finned
14 X 3 x Ya-inches, EG&G Wakefield No.
510 (for fan-cooled version, two finned
aluminum finned 12 x 3 x 3%-inches,
EG&G Wakefield 510 (cut in half length-
wise); three 1 x1x 12-inch aluminum
angle sections; power cable, two
tubeaxial muffin-type DC fans, 3.5-inch
diameter (60 to 80 CFM),( Optional);
120 VAC, 3-pin power jack; power
switch, 20 ampere, panel mount, No.18
AWG insulated hookup wire, flat ribbon
cable, No. 28 AWG; mica thermal-con-
ducting washers; assorted nuts, bolts,
lockwashers; silicon grease, mica ther-
mal-conducting insulators for TO-220
cases, solder.

Note: The following options for parts
are available from A and T Labs, Box
4884, Wheaton, IL 60189

e Amplifier printed circuit board for
one channel, double-sided, plated-
through holes, silk screened, solder
masked (two required) (K6PCB1)—
$39.00

® Switching power supply
board,double-sided, plated-through
holes, silk screened, solder masked
(one required) (K6PCB2)—$42.00

e Switching power supply power
transformer(K6T4)—$52.00

® Switching power supply driver
transformer (K6T2)—$15.00

® Power supply inductors L1, L2, and
L3 (K6L)—$32.00

e Heatsink set for convection-
cooled case (K6HS1)—$110.00

e Heatsink set for forced-air cooled
case case (K6HS2)—$110.00

® Set of 8 matched MOSFETs for 1
amplitier channel (K6Q)—$90.00
Add 5% U.S. or 12% Canada for ship-
ping and handling.

Checks, money order, and VISA or
Mastercard credit cards accepted. ll-
linois residents please add 6.75 %
local sales tax.

et, LEDs, jacks and other
components.

Figure 9 is an outline drawing
similar to Fig. 7 for the forced-
air cooled, portable case giving

Continued on page 143
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BENCHTOP
FUNCTION GENERATOR

Build this digital function generator that produces square,
sine, and triangular waves from 0.1 Hz to 1 MHz, for a
fraction of the price of a commercial unit.

AVOID THE HIGH PRICES OF MOST
off-the-shelf commercial test
equipment by building your
own instruments whenever
possible. Factory manufactured
instruments certainly perform
well—the equipment on the
market today offers so many ac-
cessories and features that fur-
ther improvement seems al-
most impossible. However, for
most experimental and hobby
test and measurement applica-
tions, many of those extras are
just not necessary. So unless
youre planning to start your
own repair service, the cost of
those commercial instruments
is hard to justify.

Build this digital function
generator that will produce
square, sine., and triangular
waves from about 0.1 Hz to over
1 MHz, and display the output
frequency on a digital readout.
The digital display eliminates
the tedious task of calibrating a
panel dial. And, with the flick of
a switch. the display section
can function as an independent
frequency counter. This is a
handy feature for quick mea-

CARL J. BERGQUIST

surements or in situations
where more than one counter is
required. Best of all, however, is
that the function generator will
do all this at a fraction of the
cost of commercial units.

Circuit operation

Figure 1 is the schematic di-
agram of the function generator
circuit. The heart of the circuit
is IC1l, an Intersil/Harris
ICL8038 VCO/precision wave-
form generator. This chip. plus
a handful of discrete compo-
nents, produces square, sine,
and triangle waveforms. The
8038 is configured as a voltage-
controlled oscillator (VCO), with
its frequency determined by re-
sistor network R1 and R2 and
one of the range capacitors (C2
to C7).The signal shape (sine/
triangle/square) is selected by
switch S2, the frequency range
by S1, and the exact frequency
is set by R1. Notice that Rl is a
10-turn, panel-mount potenti-
ometer with a locking feature.
This feature allows for a more
precise frequency setting and
lets you “lock in” the frequency.

www americanradiohietorv com

The output of the generator is
tied to both a signal terminal via
gain-control R4 and to the clock
input of IC3, the first of six
CD4026B decade-counter ICs
that make up the frequency
counter section of the circuit.
The 4026's can drive seven-seg-
ment LED displays directly,
thus reducing parts count.
Counter/divider IC3 divides the
input signal by 10, passes the
result on to IC4, and sends the
remainder to the display. The
six counters are cascaded, with
the divide-by-10 output of one
connected to the clock input of
the next counter/divider, in
turn.

While this circuit has six di-
vider stages, as many digits as
desired can be added. With a
six-digit display, the maximum
reading can be 99999.9,
9999.99, or 999.999 kHz, de-
pending on the value of the
time-sampling capacitor. The
advantage of using the 40265 is
that each digit is independent,
and whether the display re-
quires two digits or twenty, they
are easily obtained by cascading
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FIG. 2—MAIN BOARD PARTS-PLACEMENT DIAGRAM. Notice that the jumpers from
pin 5 of one 4026 to pin 1 of the next run under the IC sockets.

the 4026s. A six-digit display al-
lows readings up to one mega-
hertz at the lowest gate time,
with a resolution of thou-
sandths of a kilohertz.

The CD4047B monostable/
astable multivibrator (IC2) pro-
vides the sample or gate time for
the frequency-counter circuit.
One of the capacitors C8, C9, or
C10, in conjunction with R6,
forms the RC timing network. If
C8 is selected, the resolution is
in tenths of a kilohertz, and the
sample time is set at 10 millise-
conds. Capacitor C9 increases
the sample time to 100 millise-
conds and the resolution to
hundredths of a kilohertz, while
C10 provides thousandths of a
kilohertz resolution with a one-
second sample interval.

If resolution to ten thou-
sandths of a kilohertz is
needed, a one-microfarad ca-
pacitor can be switched in, but
the sample time will increase to
10 seconds. An additional dis-
advantage to using the higher
gate times is that the display
will flash at a rate of about 3 Hz.
The reading is valid and easily

comprehended, but some peo-
ple find the flashing display an-
noying. Notice that one pole of
DP3T switch S3 selects the ca-
pacitor, and the second pole
controls the position of the deci-
mal point.

Except for the transformer,
the power supply is built on the
PC board. The power supply cir-
cuit is based on an LM7812 12-
volt regulator IC that is well
suited for this application.

Building the generator

Printed circuit boards were
used in building the prototype,
although other techniques
such as point-to-point wiring
will work just as well. One PC
board contains the main cir-
cuitry, and the three 2-digit
LED display modules are
mounted on a second board.
The two boards are interfaced
with either 42-conductor rib-
bon cable or 42 individual
leads; the display is not multi-
plexed, so each of the segments
will require a separate wired
connection.

Figure 2 is the parts-place-

www americanradiohietorv com

!

DP2 DP3 DP4

ment diagram of the main
board. First install all jumper
wires and then the IC sockets.
(Notice that the jumpers from
pin 5 of one 4026 to pin 1 of the
next run under the IC sockets.)
Next install the discrete compo-
nents, observing the polarity of
Cl1, C5 to C7, and D1. Last, sol-
der hookup wire of appropriate
lengths for the panel-mounted
switches, audio output, signal
input, and potentiometers.

Now apply + 12 volts DC to the
power connection points, and
with a voltmeter check pin 6 of
the 8038, pins 4, 5, 6, and 14 of
the 4047, and pin 14 of the
4026s for + 12 volts. If that volt-
age appears where it should, in-
stall the ICs in the sockets and
set the board aside.

Figure 3 is the parts-place-
ment diagram of the display
board. If you plan to use sockets
for the displays, insert and sol-
der them first. Mounting the
seven-segment displays in sock-
ets allows for easy changes in
the type or style of display, and
easy replacement of faulty
units. If sockets are not used.
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PARTS LIST

All resistors are Ys-watt, 5%, un-
less noted.

R1—10,000 ohms, 10-turn locking
potentiometer

R2, R5, R8—1000 ohms

R3—100,000 ohms

R4—100,000 ohms, panel-mount
potentiometer

R6—1 megohm, PC-mount potenti-
ometer

R7—10,000 ohms

Capacitors

C1—47 pF, aluminum electrolytic

C2, C8—0.001 uF, polyester

C3, C9—0.01 pF, polyester

C4, C10—0.1 uF, polyester

C5—1 pF, tantalum electrolytic

C6—10 pF, tantalum electrolytic

C7-—100 wF, aluminum electrolytic

C11—200 pF, ceramic disc

C12—1000 pF, aluminum elec-
trolytic

C13—6.8 uF, tantalum electrolytic

Semiconductors

IC1—ICL8038 VCO/precision
waveform generator (Intersil/
Haris)

IC2—CD4047B CMOS monosta-
ble/astable multivibrator

IC3-IC8—CD4026B CMOS de-
cade counter/divider

IC9—LM7812T positive 12-volt reg-
ulator

D1—1N4001 diode

LED1—Light-emitting diode, any
color

DISP1-DISP6—Three MANG6740
dual-digit, 7-segment, common-
cathode display module (National
Semiconductor)

BR1—2-ampere bridge rectifier

Other Components

S1—SP6T rotary switch

S2—SP3T rotary switch

S3—DP3T rotary switch

S4—SPDT toggle switch

S5—SPST toggle switch, 120-volts
AC

T1—120-volts AC to 12.6-volts AC,
1-ampere power transformer

F1—1-ampere slow-blow fuse

Miscellaneous

PC boards, IC sockets, hookup
wire, knobs, solder, instrument
case, hardware, panel-mount
fuse holder, linecord and piug,
linecord grommet, LED hoider,
clear red display lens, input/out-
put jacks

then solder the display modules
directly to the PC board. Also
solder lead wires to the appro-
priate pads for connecting the

-
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FIG. 3—DISPLAY BOARD parts-place-
ment diagram. Solder lead wires to the
appropriate pads for connecting the dis-
play board to the main board.

X1 =
= i

FIG. 4—THE INSIDE OF THE PROTOTYPE UNIT. The front panel was painted yellow so

if not, remove power and double
check the wiring and compo-
nent orientation. This pro-
cedure should locate the prob-
lem: if not, reconfirm the +12
volt DC connections. As a last
resort, try replacing the ICs.
The prototype is housed in an
8-Xx6Y2- X 2Y2-inch bench-style
instrument case. If you use the
same or a similar-size case as
the prototype, lay out the holes
for the controls and jacks in the
same positions as on the pro-
totype, or you can lay them out
in any logical pattern. Drill the
appropriately sized holes in the
front panel to accommodate the
switches, jacks, and potentiom-
eters, and cut out a rectangular
hole to accommodate the dis-
play. The prototype has banana
jacks for its input and output
connections, but you can use

.....

w

that black dry transfer lettering would be visible when applied.

display to the main board.

After both boards are com-
pleted, interface them with rib-
bon cable or hookup wire. Be
sure to connect the display’s
common cathode bus to
ground, and the second, third,
and fourth decimal points to
switch S3. The generator/coun-
ter can now be tested.

Apply power to the unit and a
six-digit display should appear;

www americanradiohistorv com

any style of jack that best suits
your needs. Make sure the dis-
play cutout matches the chosen
display modules. Drill holes in
the rear panel for the fuse hold-
er and linecord grommet.

The front and rear panels of
the prototype case were molded
in black plastic. Therefore, the
front panel was painted yellow
so that black dry transfer letter-

Continued on page 147
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FIRMWARE—HARDER THAN SOFT-
ware, softer than hardware—is
the lifeblood of both custom mi-
crocontrollers and embedded
systems. Creating firmware—
not writing the software, but
programming in into the hard-
ware—has traditionally been a
headache. But no more. The
EEP-1 programmer described in
this article lets you program
EEPROMs—electrically-erasa-
ble programmable read-only
memories. The programmer is
an easy-to-build, easy-to-use,
yet powerful development tool
for both professionals and hob-
byists. It's built around an Intel
8031 microcontroller, requires
just a few support ICs, and can
be assembled for under $40.

The device can program both
bipolar and CMOS versions of
the most popular devices: 2K
{2816 and 28C16), 8K (2864
and 28C64), and 32K (28256
and 28C256). In this article,
both bipolar and CMOS memo-
ries will be referred to simply as
EEPROMs, and the bipolar des-
ignations will refer to both
types.

An interesting feature of the
project is that it can be used to
create its own control software.
In other words, you can use
EEP-1 to program an EEPROM,
then let that EEPROM control
the EEP-1! In addition, the
EEP-1's PC-based control pro-
gram can also create a disk file
by reading the content of an
EEPROM inserted in the
EEP-1's programming socket.

This article presents com-
plete plans for building the
EEP-1, including schematic,
parts list, and PC board pat-
terns. In addition, the author is
selling complete and partial kits
of parts, PC boards, and soft-
ware. To use the EEP-1, youll
need a PC with a free serial port
and a standard 9-pin serial ca-
ble.

Circuitry and operation

The complete schematic ap-
pears in Fig. 1. In addition to
the EEPROM being pro-
grammed, the circuit contains
four ICs and a voltage regulator.

[.ow Cost
EEPROM

Programmer

Get a handle on your firmware with
this low-cost EEPROM programmer.

IC1 is a line-powered DS1275
RS-232 transceiver made by
Dallas Semiconductor. The
function of IC1 is to convert
RS-232 signals to TTL levels,
and TTL signals to RS-232 lev-
els. The DS1275's transmitter
operates by “stealing” power
from the communication line,
instead of relying on an internal
DC source. Doing so eliminates
the need for a *=12-volt supply.
but there is a catch. When DC
power is off and the communi-
cation link is still connected,
the device could suffer internal
latch-up, which could in turn
lead to excessive current flow
and device destruction. For that
reason, Schottky diode D2 pro-
vides a conducting bypass.

www americanradiohietorv com

Since the forward conducting
voltage of D2 is only 0.1 volt, it
will be the first to conduct,
thereby eliminating latch-up
danger to the DS1275.

The heart of the programmer
is IC2, an Intel 8031 micro-
controller. It is an 8-bit device
that can address 64K bytes of
program memory and 64K bytes
of data memory. The EEP-1 uses
program memory to store its
control program, and data-
memory addresses for EEPROM
programming. Capacitor C2
provides a power-up reset signal
for the microcontroller. thereby
initializing it into a known
state. After reset, program ex-
ecution begins at address
0000h.
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FIG. 1—COMPLETE SCHEMATIC of the EEP-1 EEPROM programmer, a low-cost way to
create the firmware for your next microcontroller project.

The microcontroller’s clock
depends on crystal XTAL1 and
capacitors C3 and C4. The clock
frequency is 3.6864 MHz,
which allows it to communicate
with an IBM PC at 9600 bps.
Communication occurs via the
8031's rx (receive) and Tx
(transmit) pins. In this config-
uration, only three lines are
needed: receive, transmit, and
ground. To simplify the connec-
tion, a straight-through 9-con-
ductor cable with DB9 con-
nectors on each end is used.
With this cable, pin 2 at one end
connects to pin 2 at the other
end. The same is true of pins 3
and 5. The female end of the
cable connects to the PC, and
the male end to the EEP-1. An
LED connected to the 8031
low-order output port provides
a programmable system-status
indicator.

The 8031 multiplexes its low-
order address lines with the
data bus. This means that pins
32 to 39 carry both addresses
and data at different times.
What IC3 does is latch the con-
tents of those pins at the point
during the CPU's machine cycle
when they carry valid address
information. Fortunately, the
8031's address latch enable
(ALE) signal at pin 30 makes
doing so easy, by using the sig-
nal to drive the latch-enable in-
put of octal D latch IC3, a
74L.S573. Later, when ALE goes
low, pins 32 to 39 carry eight
bits of data.

The system’s control program
is stored in IC4, a 2716 EPROM
or 2816 EEPROM. The author
used an EEPROM while de-
veloping the project, but switch-
ed to lower-cost EPROM for the
finished product. Doing that is

possible because the 2716 and
2816 are pin-compatible, except
that pin 27 is the programming
voltage input (Vpp) for the 2716,
and the write-enable input (Wg)
for the 2816. The good news is
that for normal read operations,
pin 27 can simply be tied high.

The EEPROM to be pro-
grammed must be inserted into
the empty socket denoted by
IC6. Switch S1 and resistor R2
adapt the circuit for different
EEPROM types, as discussed
next.

EEPROM type and selection
You might think that all
EEPROMs are the same, but it's
not quite that simple. For exam-
ple, although all 2864 are 28-
pin devices, the function of pin
1 varies by manufacturer. For
example, on Xicor's X2864A,

Continued on page 148
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LAST TIME PLANS WERE PRESENTED
on how to build a $40 EEPROM
programmer that, in conjunc-
tion with any standard PC, al-
lows you to read and write
popular 2K, 8K, and 32K
EEPROMs. Now you’ll see the
value of having an EEPROM
programmer by building five
easy EEPROM-based projects.

To illustrate the variety of
uses to which EEPROMs may be
applied, the projects will func-
tion in a variety of environ-
ments: With an 8031 micro-
controller, an 8085 micro-
processor, a 280 micro-
processor, and in a “dumb” (no
microcontroller or micro-
processor) LED controller.

Projects I-IV are really varia-
tions on the same theme: Use
one bit of a microcontroller or
microprocessor to blink a dis-
crete LED in one of several pat-
terns. Project V shows how an
EEPROM can be used as a data-
storage device, thereby provid-
ing different display patterns on
a seven-segment LED.

In addition to having some
fun, you'll learn several things
by performing these experi-
ments. Probably the most im-
portant thing you'll learn are
some of the tradeoffs among mi-
crocontrollers on one hand, and
microprocessors on the other.
You'll also learn about support
circuitry required by various
families, and about assembly-
language programming. You
will find the process of “learning
by doing™ to be highly effective
in learning about both hard-
ware and software aspects of the
control world.

To perform the experiments,
you’ll need a modest investment
in equipment: an EEPROM pro-
grammer (such as the EEP-1
presented last time), a 2816
EEPROM, a solderless bread-
board, several assorted CPUs,
and a few odds and ends (re-
sistors, capacitor, crystals, etc.).
You'll also have to create some
software, but with the step-by-
step directions given here, you
should have no trouble.

Because each of the five proj-
ects is simple and self-con-

Five Easy
EEPROM
Projects

Put your EEPROM programmer to work.

tained, they are presented in a
consistent format. Each project
description contains an over-
view of the project, technical
notes, a schematic, a parts list,
and a program listing,.

Software notes

Discussion in this section ap-
plies to all five projects. The ex-
ecutable programs and listings
were created by several useful
shareware products. Both are
cross assemblers, which means
that they run on one platform
(PC compatible), but generate
code for another (8031 etc.). One
advantage of this type of cross
assembler is that you can use
one language to write programs
for multiple CPUs. The disad-
vantage is that the code pro-
duced is typically less efficient

www americanradiohietorv com

than hand-tuned code written
directly in a CPU’s native lan-
guage.

In some cases, highly efficient
code is unnecessary; its only
effect may be to increase de-
velopment cost of a project. In
other cases, such as communi-
cation drivers, highly efficient
code is a must. One sign of the
mature engineer is knowing
when to apply various tradeoffs.
But enough philosophy.

Specifically, A51.EXE is a
code generator for the
8031/8051 line of micro-
controllers, and TASM.EXE is a
code generator for the 8085 and
Z80 lines, as well as for numer-
ous other microprocessors.
Copies of both programs will be
posted, along with the corre-
sponding documentation files,
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on the Gernsback BBS
(516-293-2283, v.32, v.42bis).
Look for file ASMB.ZIP. In addi-
tion, EEPROJS.ZIP on the BBS
contains the source and binary
files for the five projects. For
more detailed and up-to-date in-
formation on the shareware as-
semblers, you may want to try
the Signetics BBS
(800-451-6644). If you end
using any shareware program,
be sure to pay the registration
fee.

The general procedure for
creating (or modifying) a pro-
gram consists of three steps:

1. Type the source code into a
plain ASCII file, using “ASM" as
the file extension (e.g.,
TEST1.ASM). The documenta-
tion for the cross assemblers
provides detail on available pro-
gramming commands and the
proper syntax for using them.
By starting with the example
programs, you should be able to
pick up the language quickly.

2. Run A51 or TASM on the
file. For example, executing “A51
LED1.ASM” will generate
LED1.OBJ and LEDI1.LST. Ex-
ecuting ‘‘TASM -85
LED8085A.ASM" will generate
LEDB8085A.0BJ and
8085A.LST. The “-85" tells
TASM that the 8085 is the tar-
get microprocessor.

A word about file formats: An
“OBJ” file is an Intel format hex
file that contains an ASCII rep-
resentation of the machine lan-
guage generated by the cross
assembler. The Intel hex format
also includes error detecting in-
formation to help ensure file in-
tegrity. Most EEPROM and
EPROM and plain old PROM
burners accept data in the Intel
hex format.

By way of contrast, an “LST"
file is basically a reformatted
version of the source code (the
"ASM" file), along with the hex
machine codes and hex ad-
dresses where they reside. In
fact, the actual LST files from
the example programs are
printed along with this article.

3. Following the instructions
supplied with your EEPROM
programmer, burn the
EEPROM with the OBJ file.
Last, hook up the hardware and
test it.

Creating a binary object file

Many EEPROM programmers
accept the Intel Hex format files.
But some do not; they instead
expect raw binary files in which
each byte of data is not an ASCII
character, but rather an actual
machine-language instruction
(or data). The EEPROM pro-
grammer can handle both for-
mats, but in case yours does
not, heres how to create a bin-
ary image file from the LST file
created by the assembler.

The procedure involves use of
the DOS program DEBUG.EXE.
Using Debug, you can create an
arbitrary file of hex data up to
64K in length, or even more.
The basic procedure is to invoke
DEBUG, enter the desired hex-
adecimal data, specify in hex
how many bytes to write, specify
a file name, and then write the
file to disk.

For example, to create an
eight-byte file containing the
values 00, 01, 02, ... 08 you
would perform the steps shown
in Listing 1. After starting the
program, DEBUG's prompt is a
hyphen. Press “?” followed by
Return to see a list of Debug’s
single-letter commands. Unfor-
tunately, for more information,
youlll have to consult a third-
party book or a DOS Technical
Reference, available separately
from Microsoft.

even session to session. Those
values represent the Intel mem-
ory segment, but for programs
and data smaller than 64K, the
segment address is irrelevant.
Next name the file using De-
bug’s “N” command. Then spec-
ify the file length by inserting
the proper value into the CPU's
CXregister. Next write the file to
disk using Debug'’s “W” com-
mand, and exit using Q. ” Verify
that the file exists using DOS’s
DIR command; then reload the
file into DEBUG by using the file
name you specified as a param-
eter when you start DEBUG:
C:>DEBUG TEST.BIN
Then display the contents of the
file using the “D” command. If
all has gone well, the first eight
bytes of the listing should con-
tain the values you typed in.
Now let’s look at the projects
themselves.

Project I

In this project, the least sig-
nificant bit (LSB) of an
8031/8051 microcontroller con-
trols a single discrete LED.
When the LSB goes low, the LED
turns on; when the LSB goes
high, the LED turns off. To
make things a little more inter-
esting, the software performs a
two-second delay after each
transition of the LSB.

Figure 1 shows the complete

§ o EE ¥ . L, PO B Y A e
e £ @
= ogs v o LISTING 1—CREATING A BINARY FILE e e
[ A A &
wohy 4.
t:»dehug (CR}+EP %
g 7=e 100 (CRI+EP %
#ixx: 0100 02.00 26.01 FF.02 77.03 02.04 BD.05 46.06 E0.07 (cR)
, —n tast.bin (CR)
> LE o {CRY T -
¥ Cx 0000 L e .
18 (CR) o e M ok -
~w 0100 (CR) » AR
JHWriting 00008 bytes ° % - @
& - > E
q (CR) : . % 4
7 S » B
Ry 2 i e & - » B L O i

To enter raw hex data, type “e”
and an address, then press Re-
turn, shown here as (CR). Now
you can enter hex data as pairs
of ASCII characters. Press the
space bar after each pair to
move on to the next, or press
Return to terminate data entry
mode.

The four “x” characters pre-
ceding the address in Listing
are arbitrary values, and will
vary from machine to machine,

www americanradiohietorv com

schematic; it doesn’t get much
simpler than that! The three
major components are the mi-
crocontroller (IC1), low-order
address latch (IC2), and exter-
nal program memory (IC3). Note
that for the 8031 to use external
program memory, its EA pin
must be tied to ground. In addi-
tion, to read data stored in the
EEPROM, the microcontroller's
PSEN (program storage enable)

Continued on page 151
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RAY MARSTON

THIS THIRD ARTICLE IN A SERIES ON
measurement bridges is about
special bridges that might not
be known to all readers. How-
ever, the article includes sche-
matics building some of these
resistance-matching and ratio-
matching bridges. They will
give you an opportunity to learn
about those bridges and then,
after you build the circuits, you
can match or duplicate resistors
within a tolerance of £0.003%.

The first part of this series
discussed the Wheatstone resis-
tance-measuring bridge and its
derivatives, and the second part
explained precision induc-
tance, capacitance and resis-
tance (LCR) bridges including
the Maxwell and Hay AC
bridges.

In addition to the DC and low-
frequency AC bridges described
in the two previous articles,
there are three others that
should be of value to experimen-
ters and hobbyists. The first of
these is the transformer ratio-
arm bridge. Fig. 1 is the basic
schematic for this bridge. The
value of the ratio arms of this
bridge (shown as switch-selec-
table at 0.1/1, 1.0/1, or 10.0/1 in
Fig. 1) depends entirely on
transformer T1's turns-ratios.
Suitable transformers can be
wound with a precision better
than 0.01%.

The value of an unknown im-
pedance Zyx can be balanced
against that of a standard im-

FIG. 1—A SCHEMATIC FOR a trans-
former ratio-arm bridge.

Learn about special resistance and

capacitance bridges and
substitution boxes.

pedance Zg either by varying
the value of the standard or the
value of the ratio arms. Re-
sistors or capacitors can be bal-
anced against each other by
placing them on opposite sides
of the bridge, as shown. In addi-
tion, a capacitor can be bal-
anced against an inductance by
placing both components on
the same arm of the bridge.

The DC resistance-matching
bridge, shown in Fig. 2 is an-
other important bridge. This
simple circuit permits resistors
to be matched to within +0.1%
or better. This bridge is based
on two basic principles: (1) If R,
and Ry are equal, the value of
Ry arcy Will equal that of Rg at
balance; (2) If R, and Ry are
equal, they will generate the
same output voltage, regardless
of the way they are connected
across the power supply.

With the second principle in
mind, R, and Ry are joined by a
500-ohm potentiometer and

www americanradiohictorv com

they are connected to the DC
supply through the biased po-
larity-reversal switch S1.

To measure with this resis-
tance-matching bridge, con-
nect Rg and Ryarcy in the
locations shown. Notice that
Ryatcy 18 shown simply as a
fixed resistor (Ry,;) in series
with a variable resistor (Ry,).
With the DC supply connected,
a meter reading can now be
taken. If necessary, trim Ry,
and R3 to make this reading a
reasonable value. Repeatedly
toggle switch S1 and trim R3
until identical meter readings
appear in both toggle positions.
That completes the adjustment.

Trim the value of Ry srcy With
Ry, to zero the meter reading.
When it is zeroed, Rg and
Ryarcn are matched. After R3
has been initially set, it should
rarely require adjustment. The
circuit’s matching fidelity is lim-
ited to =0.1% by the balance-de-
tection meters sensitivity.

MON SOIUOJI3|T ‘G661 JOQUIBAON
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Ry = 95% OF Ry

MATCH

DWW,

Ryg ~ 5% OF Rg

BEE

IR

D1 St1-a -
{Na1a8 " | . T TEETTeE
(— P D]
i 2
1N4148 A1
—” R A 10K
R4 H1-STAB
BIASED
ok fis TOGGLE
POt SWITCH
SOuA -0- 50pA g
Rg 10K
HI-STAB
L e
Sih

FIG. 2—THIS RESISTANCE-MATCHING bridge will match resistors within +0.1%.

TABLE 1—CHARACTERISTICS OF RESISTNRS

WDy

&

|

Resistor Resistance 71'olerance - TeTnbp;atureﬁ
Type Range Range Coefficient
(Ohms) (Percent) ppm/°C

Carbon comp. 1-100 M +5-%20 +100 - +1000
Carbon film 1-200M +0.5 - +10 —800 - +200 ]
Metal film 0.27-100 M +0.01 - +2 +3 - +200
Cermet film 10 - 500 M +0.05 - +5 +50 - +200
Wirewound

Precision 0.001-60M +0.001 - +1 +0.5 - £50

Power 01-1M - +10 120 - 450

- A= ?4 ON

i

OUTPUTTO |
EXTERNAL
MULTIMETER

@« |
)=

R15
1.2K

=

FIG. 3—THIS HIGH-PRECISION RESISTANCE-matching bridge will match resistors to

within +0.003%.

When building a resistance-
matching bridge or when
matching resistors, install only
resistors whose resistive ele-

ments have Inw-temperature-
coefficients measured in parts
per million per degree Celsius
(ppm/°C). Do nnt touch or han-

www americanradiohietorv com

dle those resistors while balanc-
ing or matching values. Table 1
give values of coefficients of re-
sistance for the common com-
mercial resistive elements.
These include carbon film, car-
bon composition. metal film,
thick film, and wirewound.

When making measurements
with the bridge, be aware that
the Ry arcy; value can be trim-
med (to make it equal Rg) with a
series resistor to increase its
value or a shunt resistor to re-
duce it.

Resistance-matching bridge.

Figure 3 is the schematic for a
precision resistance-matching
bridge that includes a DC dif-
ferential amplifier for driving
the meter. It offers such high
balance-detection sensitivity
that resistors can be matched to
within +0.003%. This bridge
also has the ability to indicate
on potentiometer Rl’s cali-
brated scale, the percentage of
the out-of-match error of
Ryarcn This scale spans
=0.5%. 0.05%. and 0.005% in
three switch-selected ranges.

To set up the bridge initially,
insert Rg and Ry sy in their
positions, connect operational
amplifier ICls output to an ex-
ternal multimeter. and connect
the power supply through
switch S4. Then close momen-
tary pushbutton switch S3 and
trim [C1S SET BALANCE control
R13 to obtain a zero reading on
the meters most sensitive DC
current range. Then release
switch S3.

Now set potentiometer R1 at
midscale and. with S2 initially
set to its x 1.0 scale, toggle S1.
Trim potentiometer R2 (and if
necessary. trimmer Ry,,) to find
a setting where the meter read-
ing are identical in both toggle
positions. As potentiometer R2
nears the balance point. in-
crease the balance sensitivity
with 2, until a perfect balance
is obtained on the x 0.01 range.
That completes the initial setup
procedure.

Resistor Ry arcy €an then be
matched to Rg by trimming R,,,
for a zero reading on the meter.
After the circuit has been set as
described. R2 and operational

Continued on page 155
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Paperback Books

’ GREAT PAPERBACKS AT SPECIAL PRICES

(] COMPUTER HOBBYISTS
HANDBOOK-—BP251—
$8.95

Subjects covered include.
microprocessors and their
register sets; interfacing serial,
paralley, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it should also prove useful to
anyone who intends to use a
computer to follow their
interests.

Practical
Electronics
Calculations and |
Formulae

A WALSON

|
|
|
|

A A B W PENFOLD

(] FURTHER PRACTICAL

ELECTRONICS
CALCULATIONS-—

BP144--$9.00

450 pages crammed full of all the
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, Complex
Numbers, Amplifiers, Signal
Generation and Processing,
Communications, Statistics,
Reliability, Audio, Radio Systems,
Transmission Lines, Digital Logic,
Power Supplies. Then there's an
appendix of Conversion Factors,
Mathematical Formulae and
more.

(] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listenel,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
complex radio bands.

Includes coverage on Listening to
Short Wave Radio, ITU Country
Codes, Worldwide Radio
Stations, European Long Wave
and Medium Wave Stations,
Broadcasts in English and more.

International

Radio Stations

[ WIRELESS &
ELECTRICAL
CYCLOPEDIA—ETT1—$5.75

A slice of history. This early
electronics catalog was issued in
1918. It consists of 176 pages
that document the early history of
electricity, radio and electronics.
It was the “bible” of the electrical
experimenter of the period Take
a look at history and see how far
we have come. And by the way,
don't try to order any of the
merchandise shown, it's unlikely
that it will be available. And if it
is, the prices will be many times
higher.

—————————-————————_——h————

ELECTRONIC TECHNOLOGY TODAY INC.

USA AND CANADA

P.O. Box 240, Massapequa Park, NY 11762-0240

Name

$0.0110 85.00. ... ..
$5.01 10 $10.00. . . ..

Address

$10.01 t0 20.00. . . ..
$20.01t0 30.00 ..

City State

Zip

$30.01 t0 40.00 .

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
I 1
: Further |
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
1
|

L———-——-r— SR D S e e WS W et W WD D, NS GED S G I D G GID G SED BN D SIS B D G SIS G G G S S e

$40.01 to 50.00
ENT195  $50.01 and above .

SHIPPING CHARGES IN

. %6.50

.$8.00

SORRY No.orders accepted
outside of USA & Canada

Number of books ordered D

Total price of merchandise . $
Shipping (see chart) . .. S
Subtotad .................. S B
Sales Tax (NYSonly)......... §

Total Enclosed ... $
All payments must be in U.S. funds
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In recent independent tests Cool-Amp
IS proven hetter than electroplating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. It is befter.)

Cool-Amp Conducto-Lube

-
Elapsed Time
From the report:

“...compare the conducting properties of Cool-Amp Silver plat-
ing compound with factory silver elctro-plated bus and bare cop-
per bus.

“The test results indicated that the contact resistance of the
Cool-Amp plated bus connection was stightly lower than that of
the electro-plated bus connection and much lower than that of the
bare copper bus connection. The final temperature at temperature
equilibrium of the bus connection employing Cool-Amp was Slight-
ly lower than that of the electro-plated bus connection and the bare
copper bus connection...”

micro-0HMS

Current in Amperes

From the report:

...compare the conducting properties of Conducto-Lube lubricant
with factory lubrication and non-lubricated connections on an air
switch. Identical test setups and procedures were used for each test
s0 that comparative data could be collected and the relative perfor-
mance of each type of connection could be quantified.

“The test results indicated that the contact resistance of the switch
employing Conducto-Lube was generally lower than that of the facto-
ry lubricated switch and the switch that used no fubricant.”

Gool-Amp
How it works:
= Applies on the job. Application is .

simple. Yet Cool-Amp adheres
permanently. As tests show, it is
better than electroplating.

* Minimizes overheating and
power 10ss by silver plating high

amperage connections.

« Saves time, reduces mainte-

nance. Cool-Amp is s0 simple to gy
apply on the job. It assures maxi- i plating mfwde,
mum conductivity for copper, plates approximately
brass, or bronze contacts and pre- 6,000 square.inches.

vents losses due to oxidation.

Conducto-Lube

How it works:

« This is the conductive lubricant;

highly conductive because it con-

tains pure silver.

« Originally developed to lubricate

switches, to the point tension can be

adjusted to factory specs allowing

¢ full rated capacity of the switch to be

A maintained at all times.

Cun.ductlv_lty is demunstr;led « UUses have continued to

ANl  ¢xpland-from switches and break-
Conducto-Lube and ers-to any application where a con-

establishing a circuit. ductive lubricant is needed.

P SORS\R, Xy *Various tests were performed on bioth products in the
voitage (115 VAC) continuity Electro-Test, Inc. tacilities in Portiand, Oregon during
through container. January-March, 1994. Evaluation of piating thickness of
Cool-Amp was performed by Surtace Science Laboratories
of Mountain View, Califonia.

COOL-AMP (G lle

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035

Order factory direct:

503/624-6426, Fax 503/624-6436

‘ CIRCLE 228 ON FREE INFORMATION CARD

www americanradiohistorv com
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BLACK FEATHER

CTRONIC

ELIMINATES

ADVERSE

EFFECTS OF

VibEO

GUARDS!

State-of-the-art Circuitry restores original (master) quality to
ali video tapes. Allows for flawless viewing of ail prere-
corded video's whether rented, purchased or produced at
use. Unique auto Sync Boost feature eliminates horizontal
instability and restores tapes to broadcast quality. Noise
Reduction Circuit filters out the “snow” and other annoying
interference. Compatible with all VCRs and T.V.s. Includes

VIDEO CLARIFIER
cory-
home (even copy-protected tapes),for your personal home
AC adapter.

CATHVC-1 $59.95 each

STEPPER MOTOR CONTROLLER KIT

This kit aliows you to
adjust the speed
and direction of a
stepper motor. You
€an move the motor
in one step incre-
ments o rotate it at
a constant speed
There are a set of
visual indicators that show the sequence of motor. Includes
stepper motor, pc board, parts and instructions

{19V power source ot incluck) CAT#5mK-1 $25.00 each

FM WIRELESS MIKE KIT

POWERFUL
9 stage, wire-
less mike kit
transmits over
Smike{upte 1
Km in the
open) Tunable
to the upper
part of FM broadcast band. Circuit does require
the ability to “Tweak™ RF circuits by stretching or compressing
coils. With mike and 9V battery clip. Operates from 6-12V DC

ULTRA-MINI FM RADIO

WOW!
SOUNDS
GREAT!

-*

W

fit an entire
orchestra in
the palm of
your hand
and  still
have room for the concert tickets with this Mini FM Radio
that has an incredible sound. Features on/off button, seek
button and reset button. Includes battery. If this isn't the
world's smallest, it's close to it. But the sharp, clear sound
that comes out will make you think you have a. jam box.
Black

CAT M1 $19.95 cach

LASER POINTER

SmW LASER POINTER!

Make a point with your laser pointer.
Pointers are the most effective way to
demonstrate your drawings, schematics,
presentation, and charts. Just press and
point! The beam shoots out across the
room and puts a red dot on the wall up
to 350 feet away. Operates on 2AAA
batteries tinciuded;. wit. 2 302, wave-
length 670nm/SmW output. Measures
5" diameter x 5.75° L

CATHP-1 $39.99 cach

9V DC FM TRANSMITTER KIT
=
F'Mowtlra':\s'muit'l.er -l ‘

Transmits over 100
meters in building
and over 500
meters  outside L) !

using 25 or 5 *‘i‘ S
wavelength of wire. J

Transmits to the

upper part of FM broadcast band (100-108MHz). Circuit
requires the ability to “Tweak” RF circuits, Operates on 9V DC

3 1/2 DIGIT PANEL METER

This meter has many
useful applications

such as Voltmeter,

Thetmometer, Db

Meter, Watt Meter,

Current Meter,

Capacitance Meter,

Lux Meter and LCR i

Meter. Features include: 200mV full scale input sensitivity,
single 9VDC operation and decimal point sefectable. in addi-
tion, it has 13mm figure height, automatic polartty indication,
guaranteed zero reading for 0 volt input and high input
impedance (>IO0M ohms). Specifications: Max input 199.9mv
DC-Max. Display: 1999 counts (3-1/2 digits). Measuning method:
Dual slope integration A-D converter system, plus many other
features CAT#pm-1 $9.95 each

TALKING MEMO RECORDER

TALKING
MEMO
RECORDER / 7
KEY CHAIN ~
Records and
plays messages
up to 16 sec-
onds (i.e. park-
ing spaces,
things to do, etc.) 16 seconds is 4 long time to dictate!
Measures 3" x 1.95". Battery operated (included),

$19.95 cach

CAT #Tm-1

CAMCORDER VIDEO TAPES

HI-8 120 MINUTE . -
VIDEO CASSETTE
TAPES (used)

They were recorded on
once and played
only a few times.
Made by a major brand
name manufacturer.

Professional series metal
tapes. includes plastic

NOTE: Other tapes available
CATKCCT-1 $3.00 each

2.75"x 695" x 5" WT .06

EMERGENCY LIGHT

THE AMAZING EMERGENCY LIGHT!

Never ever needs batteries! This waterproof unit is
powered by pumping the handle-this action
moves a flywheel which activates a dynamo. The
dynamo produces a DC voltage and cumrent that
powers the light. Great for the car, home and boat
Never be without a light when the power goes out
due to earthquakes, fioods or other disasters.
Operates when completely submerged in water.
The dynamo can be stripped out for experimenta-
tion

CATH
8]
§9.95

CAT#M-32 $10.95 cach

1.75"x 75" x.375" W1 05

TELEPHONE TRANSMITTER KIT

JUST LIFT THE HANDSET!

Phone line powered and activated when handset
is lifted. Uses phone wires for antenna. Transmits
over short distance (100ft) to the lower part of FM
broadcast band (90-95MHz). Circuit does not

CATHM-18 $9.95 each

STROBE KIT

This kit alows you to vary the rate of
strobe flashes 60 to 120 Hashes per
minute. Operating voltage is adjustable
depending on how you wire the kit. It
will work on 4.5, 6 and 12 VDC. Inciudes
pc board, parts and instructions.

Jewel box.

10 or more - .80 cach

require the
ability to
“Tweak™ RF
circuits. }
WT .06

CAT #6M-16
$9.93

each

AVYAVAVAVAVAVA
Electronic Components, Supplies, Parts & Kits

Black Feather

645 Temple Avenue #7 & Long Beach & CA 90814
Local Phone Number (310) 434-5641

Hours: Monday — Friday 9 a.m. 10 5 p.m. Pacitic Timel

California residence must include sales lax by county:
7.250r750r7.75 0r 8.25 0r 8.5

Check, Money Order, VISA or MasterCard.

Shipping in USA > $4.00

NO C.0.0.8. - Do not send cash.

PLEASE NOTE...We Are Not Responsible For Printing
Errors, Quantities Are Limited, Pricas Are Subject to
Change Without Notice, Some Pictures May Vary From

CATHSIK-1 $7.80 cach

LL TOLL FREE

www americanradiohictorv com

the Actual Mem. Store Prices May Vary from Catalog
Prices, Quaniity Pricing is Subject to Fraight
Conslderations

800-526-3717

©1995 Biack Feather Electronics.
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BRIGAR
ELeCTTONICS

7-9 ALICE STREET

FREE CATALOG

o ()

Visa, Mastercard,

FAX: (607) 723-5202
24 HOURS A DAY 7 DAYS A WEEK

TO ORDER:

PHONE: (607) 723-3111
MONDAY - FRIDAY 7:30 AM TO 4:30 PM
SATURDAY 7:30AM TO 12:00 NOON

Binghamton, N.Y. 13904

MAGNETIC LATCHING RELAY
DPDT 24 VDC
ALLIED CONTROL #T351X-41
DUAL COIL MAGNETIC LATCHING RELAY
OPERATING COIL 600 ORMS 24VDC,
RELEASE COIL 1.6K 24VDC. CONTACTS
GOLD FLASHED RATED 2.0AMPS 28VDC.
CLEAR PLASTIC CASE WITH TERMINALS
& STUD FOR P.C. BOARD MOUNTING OR
CAN BE USED WITH SOCKET. O/A DIM:
34" X 15/16" X 1 /16"H BRAND NEW !

LIST PRICE $15.95
BRIGAR SALE PRICE $2.50

Electronic Cords

=

® Voltage Rating 300V (UL)
® Amperage Rating 7 Amps

18 FEET LONG

AC LINE CORD
2 COND 18AWG

[CIRCUIT BREAKERS
&> MECHANICAL PRODUCT
o PART# 1600-001-100

10 AMF 250VAC/50VDC
PRICE 1- 99 PCS $1.00

100 PCS. FOR $70.00

s G et

Q.

GREEN RECTANGULAR LED

HEWLETT
PACKARD

POTTER & BRUMFIELD

PC BOARD RELAY
# XHC17D11 24VDC 4POT
COIL 650 OHMS, 900MW - GOLD
FLASHED CONTACTS. 'RATED
3AMPS @ 120VAC OR 30VDC

RESISTIVE. sizE: 1 32 X 13/16° X 1 ¥8°H
NYLON DUST COVER, PC SOLDER
TERMINALS, NO STUD MOUNTING
PRICE $1.39 10 FOR $12.50

1TO 99 .50 ea. PART# HLMP-S500 DIFFUSED
SIZE: 5MM X 2MM 200,000 PCS. IN STOCK
M SALE PRICE 100 @ .10EA. 1000 @ .05 EA.

ULTRASONIC LIGHT SWITCH
MFG: LITRONIC
Uitrasonic motion detector (Automatic
wall Switch) for use Indoors. Operates
from 120Vac power and mounts in place
of existing wall switch. 800 Watt Max.

LOW. LOW PRICES
PHONE

607-723-3111

e e~ SN,

AUTOMATIC LIGHT SWITCH

GUARDIAN 15480 SERIES RELAY

120VAC 3900 OHMS S0/60HZ controlling Lights & Small Appliances. Py
15AMP DPST. LARGE CONTROL Adjustable Time & senS“IVlty LED trip "‘"Aﬁ
CAPACITY IN A SMALL PACKAGE, Indicatior & ON-Off switch. Color; White T = ]
ok el W L L L Size: §"sq. x 1 3/8" Thick. Schematic & N &
MAKE THESE RELAYS CAPABLE OF Documentation Included. Brand New! N = |
ABSORBING PHYSICAL PUNISHMENT e H ey v
o PHRBIAL Y iy Original Cost $99.95 - BRIGAR SPECIAL || == |
APPLICATIONS. 14" QUICK CONNeCT _wawoerrsc § 1 - 5 PCS. $12.95 EA. : 6 o

OR SOLDER TERMINALS. 1 ¥8"HIGH 6 - 10 PCS. $10.95 EA. m A=A /
34"WIDE X 1"DEEP, $000 PCS. IN . S -
STOCK. BRAND NEW FACTORY BOXED. 11- 25PCS. § 9.95EA N

........ $2.00 EA. ...........10 @ $1.7S EA. § 26 100 PCS. § 8.95EA. PRICES SLASHEDII

6 FT. BLACK POWER CORD

3 COND 18AWG-TYPE SVT
.250" 0.D. UL-CSA APPROVED
QUALITY MOLDED PLUG
BRIGAR PRICE ..... $1.45 EA.

AC LINE [+];14) rowen corps

Electronic Cords

MOLDED VINYL GROUNDING PLUG

”‘S,L M

load. Gredt for home Alarm System or

OFF/AUTO SWITCH: turne lights off manually when necessary,
of leaves lights in automatic control mode

ENERGY SAVINGS FROM 30 TO 60% SINCE LIGHTING
WILL NO LONGER REMAIN ON ONCE ROOM IS VACANT

MEPCO CG CAPACITOR
2400 MFD - 50VDC
#3186BA242

SIZE 1 3/8" X 2 1/8"

PRICE $1.25 EA.

INSTRUMENT
COMPUTER GRADE

Midget
Fh:god

4 FT. GREY 3COND 14AWG
TYPE SJT-CSA APPROVED.
{Cond. colors:Wht-Blk-Green)
Standard 3 prong molded plug
to strip untinned end. .375 0.D.

$1

Electronics Now, November 1995

s
Miniature Lamps m
CAPACITORS

CM385 LAMPS
28 VOLT .04 AMPS

MEPCO #3186EH292T200AHA2
2900 UF - 200 VvDC

T 1 3/4" same as
327 Lamp only

SIZE: 2"DIA. X 6" HIGH
$3.00ea. 4 @ $2.50 ea.

HAS TWICE THE
Life hours. 40¢ EA.
100 PCS. Only 30¢ EA.

25 ea.

CIRCLE 314 ON FREE INFORMATION CARD
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CONTROL PANEL
KEYBOARD

Keyboard with 6 LEDs and |-
ribbon cable. Make fake

alarms as this is the same
unit found onthefront door
control panels for many |
rofessional home alarms. | -
iz8: 4 9/18” 5q.

PIR rPassive 1
PEOPLE sl
DETECTING

ALARM

Brandnew pocket-sized
PIR alarm is perfect to |
take with you on vaca- }
tions. Protect your ho-
tel room, car, campsite
vacationhome, etc. The
unit is called the Travel
Alert by Snaj dmt‘. It detects peopie using a sensitive PIR
detector, and sounds a loud efectronic alarm when they
Intrude into its field of view. Compact unit is only 4" x 3" x
11/4", OEefam on one 9V battery (not included).

PHONE

ORDERS (602) 451-7454

IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE
COPY OF OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE
PRODUCT LINE OF ALMOST 4.000 ITEMS AND IT IS STILL GROWING!

9V Alkaline Battery (Stock¥ 66955): $1.79

Contains 1 small SMD
gmgtlju sr:d?‘d cncund
0ard which is etche
(ready for component 63113 $3 00
mounting), and over 50 various SMO companents: (Cs.
resistors, capacitors. There isn't room to mount all the
?ans but we give you extra ones in case you ruin them.
he circuitis totally nonfunctional, but itis atremendous
way Lo introduce yourseifto this exciting new technology
which indusiry all over the world Is adopting. Size of
board about 11/2" x 3/4"

HUMAN VOICE AND
VARIOUS SOUND

MO o :
' ﬁ\' \?_

Internal View

= %‘Tall rer:ec;‘raonig
F——— modules that have
Extemal View pushbuttons that pro-
duce human voices and various sounds. You need only
to provide a speaker and 4.5VDC (3AA batteries con-
nected in series work fine). Size of the modules about 4"
12 1/4", Only 4 wires to connect ( 2 for power and 2 for
spmm) We have 4 different modules:

Stocké  Vaice Butien Sound Bution |

66664 "Emerpencydil” Ambulance Siren Sound
“Unigad * diing Dump Truck Sound
“Fied LefsGo!"/Siren  WdiingFire Truck Sound
“Loadem up!" RaxCaRe\MmUpSou@

YOUR CHOICE  $1.25 ea.
100/3100.00

SECRET ALERT
ALARM

Hide this attractive

small size alarm in G

briefcases, medicing

Chests, drawers, cabinets,

eic. and it will silently *stand guard*. A

500N as someone opens the briefcase drawer, cabinet, elc.
it will start soundingaioud beeping sound. Opesates onone
9V battery{not included) and usesalight sensitive IC circuit
with built-in arming delay. The arming delay allows ﬁ)lu 5
secondsto put the unit inadark place after youarmt.

as soon as light strikes it {from someone opening the
cabinet door eic.) the alarm sounds until it's once agaln in
the dark. Greal for warning you of Intrusions into areas that
children and intruders should stay out of. These have a
Velcro® peed and stick piece on the back of each unit, that
allows you to securely hold the unit tothe back of a cabinet.
Although these alarms are new, they were manufactured
several years ago and the adhesive on the double stick
veicro surtace has dried out on the G6348 units which
means on those units you'll have to use glue on the
adhesive sides of the velcro if you wish [0 mount them
{mounting Is tolally optional). The G649 do not have this
problem. Both types are electrically perfect it's oniy the
velcroadhesive /éxoblem Red plastic case is approximately

3'x21/2°x7
G6948 (Bad Adhesive) $2.00

G6949 (Good Adhesive) $2.49

controlled FM 8
dightal tuners. They g
were made to decode digital
COmusic that wastransmitted from
satellites to your local cable company. We were told that
the satellites these were set za%mrate no ionger transmit-
ting - we don't know. We do know that the maln unit
consists of a sophisticated tuner circuit and readout
circuit that displays any channel number 00 to 26 when
rou essthe buttons onthe remote control. After a while
Spiay Shows EE mdncahngthecableTVsmnal isnot
present Inside the 9 3/4"x 6 5/8" x2 3/8" main unit are
various|Cs, readouts,acustom microprocessor IC, tuner
moduie, power transformers, resistors, dnodes
etc. Use this for experimenting with digit tuners. IR
remote control, etc. We have absolutely no info except
the instructions of operation that came with the units
You get the complete DP-91 digital stereo tuner and 1
infrared remote control which uses 2 AA batteries (not
included). These look new but probably were taken out
of service when the satellite programming ended. Looks
like a Qreat hobbyist item but to take apart the main unit
will need 10 use a torx type screwdriver. Hurry,

G6506 "  NOW ONLY
$15.95 $12.95!

LARGE
"STICK-ON"
CLOCK

This large "stick-on’ clock

features easy o read 3/4°

tall digits-nat like the smalt round

ciocks. Oisptaystime, dateand seconds.

Overall size: 2 1/4"L x 1 1/4"T x 3/8"W. Great

for placing on dashboards, phones, computers, etc. Has

“Peel-N-Stick" mounton back. Theseare new ina box with

instructions, however the battery has gone dead from

storage. Uses 1 type 186 watch battery. Easy to replace,

‘mt unscrew battery cover. Buy a new battery and you'll
€ a nice timepiece.

G6950  $1. 89

IM2575T-12 P+

REGULATOR IC

Switching reguiator type LM2575T-12 P+ for
12Vapphications. Theseare prime new marked
units but their leads are slightly shorter than
normal length so we are selling them cheap.
Made by National. Vin 14V-40V, Vou 12V, lou:
1 amp Application “buck”.

6953 3/$1.25 - 100/$39. oo

UHF WIRELESS

REMOTE

These com-
pact remote
controls were
designed to
choose sateflite type and satellite number remotely, but
they are alsp a grelja;1 :xpwmemo«s item! These are

andcontaina
prd IC, 2 wransistor circuit with aferrite slug tuned coil.
Also contains 2 pushbutton swilches, trimmers, diodes,
itors and resistors. Size of circuit board: 1 3/16”
2 1/4" Features an aftractive biack plastic case. Size: 4
7/8" x11/2” x 15/16". Has a Panasonic 3V battery
installed inside, however the battery has gone dead from
storage (simpty remove 1 screwto accessthe batteryand
circuttboard). NOTE: Wording on outside case may vary
from picture shown.
39¢

62962
10/$3.00 » 1000/$250.00

DC TO DC

CONVFRTER
Slépe( efficient tiny DC to
vertes CONVerts lower

DCloahigher voitage DC
e

pIyTDKar\dafeonly 138 Lx7/8 W

x38" efficient and Iatest technology us-

ing SMD and standard technology. Power a9V transis-

tor radio from 1 AA battery. Charge several AA batteries
from one solar cell, power a 9V project using 1.0r 2 AAcells,
elc. Has only 4 leads (+inand tout). With hookup diagram.

POWER TABL
Voltage In DC | Voltage Out DC
0.5VDC(solar) 3V
1.5VDC 9V
3vDC 9V

66344

Current Qut
1mA
15mA |
40mA |

$3.98

NTE: All sale prices advertised are valid anly through the month of the cover date.
For Phone Orders Call (602) 451-7454
or Fax Your Orders to (602) 451-9495

Minimum Ordar: $10.00 a plus $4.00 Shipping and Handlmo? We accept MasterCard,
Visa and personal checks,however,we cannot accept personal checks on orders outside
i Gou’MINE

the United States. Canadlans and orders that need

o

=

S MAIL send minimum $5.00 S&H.

ELECTRONIC
LI
Scottsdale, AZ 85261

T

FLUORESCENT

useful fluorescent light strip
Ieaumdvmreplaoeablehgm bulb and 3 handy power
outlets. Add light to any counter, shelf or workbench and
have power OUtlets aiso. Rated 13 amps 125VAC for
outlets. Has on/off switch and 3 ft. long SPT-3 power
cord. Brand new - made by Levil

SUPER LED
ASSORTMENT

\i

o ORANGE
* YELLOW

YOU EVEN GET
A RARE

Assortment of all types. colors, sizes and shapes of prime

| quality LEDs. This large assortment even contains a clear

LED that lights up blue! Our largest and most spectacular
assortment contains 250 pieces
$10.00

66554

RADIOSONDE

—<&LJ _i’."-‘z.?}_aif r

Very late

mode! Radiosonde made /

forallypesofweatherdata | | /

These were 10 be sent aloft ‘\\X

attached 10 a weather balloon AN

snotlncluded) Each is about

0 1/2" L x 8"W x 3 3/8"D. Inside the removeable

cardboard sleeve is a styrofoam chamber housing a so-

phisticated 8 IC circuit board which has sensors aftached

lo mmsure atmosphereic pressure, temperature and hu-

midity. As it gathers, it transmits the dala at about 1.677

GHz are prime, brand new units that were awaitin

sh ent from the manufacturer (SpaoeDaaCorporanong
government when the contract was cancelled. These

ae complete except for battery (see G6850 below). We

two 9V batteries in series and the unit worked

COLOR ORGAN

This ultra sensitive 2 channel color 0rgan produces
brilliant flashes of light (from any incandescent lamp of
your choice - up to 200W) in response to music o other
sounds. It is fully assembled (except for line cord and
outlets) and features 2 response controls, on/off switch,
sensitive FET microphone (no hookup to stereo nwded)
and 3 transistor, 2 SER circuitry. Operates from standard
120 VAC and requires thatyou Solder your line cordand
2 outlets (for lamps) to the board. We strongly recom-

perfectly from them. Each Radiosonde has a comy Iete
mllbrmndaashea They were made inFeb. of 92

no schematic available. The main board contains me
foltowing ICs: 7555, CD4051, CD4520, LM324, 4151,
TLC27L (2 pes.Jand a 78M15C voitage regulator. It aiso
has the precision T05 case pressure sensor, h nslor
sensor holder (humidity) sensor plate in a seal

tainer ready to Insert into the hoider), thermistor for
temperature measurements and nose cone transmitter
antenna assembly. Hurry, get your Radiosonde today!

G5058 $6.95

mend that ou install the color organ inan
for safety reasons as it operates from the AC tine. Greal
for DJ's as there is no connection to the sound source.
Size of board: 3 3/4 x 4 1/4". Color organ board only
- you supply famps, line cord, knobs, case and outlets.

63319 $4.95

This altigator has jaws that really grip. Made by Mueller
g:;(l 45, this clip features screw terminal for wire, and

duty spring to provide a secure electrical/me-
chanml 32' p. Rated 10amps - plated stee! finish. Size
about 1 1/2°L x 1/4"W. Brand new in sealed foll pouch

made for the government.
66952 39¢ea.
1 .00

CIRCLE 241 ON FREE INFORMATION CARD
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WATER
ACTIVATED
BATTERY IN

A CAN

Made for radiosondes (above)

these batteries are about

21T x W x 1 12°D.

They were made in 1982 but they

have aimost an unlimited shelf life because mey y
are not actlvated until you cut open the can, remove them
and immerse in water for 2 minutes Great for emergen-
cies, camping, etc. We activated one as a test: We
connecteda?2 QIoadresnsiortothebanerymdpowefed
the load for 10 hours. Terminal voltage was 20VOC and
current flow was 80ma These do need ventllation as they
discharge and should be used outslde only. Comes in
sealed factory cans. Very unigue item!

66850 $2.00
10/$15.00  100/$100.00

MON SOIUCII08|T ‘GB6 L JOGUIBAON

o
w0
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Mystery
Levitating

Device!

Remember War of the Worid? Objects float in air and move to
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.

ANTIK Easy to Assembie Kit / Plans ................. $19.50

Laser Ray Gun

i%r

DANGER

TO DIRECT OR SCAYTER AADIATION
CLASS ¥ LASER PROOUCT

Advanced project produces a burst of light energy capabie of
burning holes in most matenals. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3" laser rod. This is a
dangerous CLASS IV project {individual parts/assembiies
available). LAGUN1 Plans ...
LAGUNTK  Kit/ Plans

Extended
Play

Telephone Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may requtre an alemng beeper
TAP20X Ready to Use System.....

o

Shocker Force Fleld/

4\ Vehicle Electrifier __

Neat littie device allows you to make hand and shock balls, shock
wands and electrify objects, charge capacitors. Great payback
for those wise guys who have wronged you!

SHK1KM  Easy to Assemble Electronic Kit............. $24.50

Electric
Charge
Gun

All New
Technology!

Stuns/ immobilizes attackers up to 15 feet away!

sLegal in most state (not in NY, NJ, MA, WI) « More knock-down
power than most handguns ¢ No permanent injury ¢ ID coded ¢
Free 80KV stun gun with every purchase.

ECG1 Data Packet, Creditable toward purcase............. $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $249.50

Homing / Tracking Transmitter

Beeper device, 3 mile range.
HOD1 Pians ........... $10.00

$20.
.....Price on Request

.. $129.50

|
HODIX Kit/Pians..... $2950 | FireBall Gun

Listen Through Walls, Floors
Highly sensitive stethoscope mike.
STETH1 Plans........$8.00 STETHIK Kit/Pians........ $44.50

I TION
NLIMITED

Electronic and =»

Scientific Products

Telephone Line Grabber/

Room Monitor/ Controller
All New - The Ultimate in Home/Office Security & Safety!
Simple to use! Call your home or office, push a secret tone

on your telephone keypad to access: * On premises sounds
and voices * Ongoing phone conversation wibreak-in capability
» Up to 10 external electrical functions, lights, TV, alarms, coffee
pots, heater, etc. CAUTION! Check legality with your state's
attorney general's office before use for monitoring ol voices.
TELECOM2 Kit, includes PC BOAI .......ccocvrrseereeecrs $149.50

TELECOM2 Ready to Use...... |

Visible Beam Laser

Easy to build, RED Beam, visble for miles. Use for light

shows, window bounce holography, cloud illumination and much
more! LASIKM Kit w/tmw Laser Tube, Class IL $69.50
LAS3KM Kit w2.5mw Laser Tube, Class HIA ..... . $99.50

Life is Precious -

Hard hitting 200.000 voits of
crackling, sizziing plasma. Stuns and immobilizes most attackers
STUN40 Ready to Use...
STUN10 Smaller Unit ...

@Qﬁ

lon Ray Gun

Projects charged ions that induce shocks in peopie and objects
without any connection! Great science project as well as a high

tech party prank. 10G3  PIaNS .......cconwcmmuccconsonsosinns $6.00
10G3K  Kit/Plans $69.50
Invisible Pain

Field Generator ’))

Shirt pocket size electronic

device produces time variant
complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, etc.

IPG7 Plans ........$8.00 IPG7K Kit/Plans ...$49.50
IPG70_Assembled $74.50
1000 Ft++
tato Cannon

NOT A TOY. Uses electronic or piezo
ignition. CAUTION REQUIRED!
POT1

Shoots flaming ball - two shot capacity
Great for special effects and remote
fire starting. CAUTION REQUIRED
FIREBALL Plans (Dlngeroul Product).....

* Dept ENS18, Box 716, Amherst NH 03031
Phone: 603-673-4730 FAX 603-672-5406

MC, VISA, COD, Checks accepted Pieasa add $5 00 snlpplng & Nanqlln_g

www americanradiohistorv com

TV & FM Joker / Jammer

Shirt pocket device allows you to totally control and remolely
disrupt TV or radio reception. Great gag to piay on famiy or
friends. Discretion required.

EJKIKM Easy to Assemble Electronic Kit.............ew.. $24.50

ATTENTION: —

High Voltage Fans!
4,000 volts in the palm of your hand! Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireless energy and
slectrical pyrotechnics. Input: 9-14VDC.
MINIMAX4 Ready to Use...........

&tk

“Laser Bounce” Listener System
NEW - Latest Technology! Allows you to hear sounds from a
premises without gaining access. Aim at room window and listen
to sounds from within via reflected laser light. Not for ilegal use.

Requires video tripods.

LWB3K 5mw Laser and Receiver Kit ... $149.50

LWB30 Ready to Use, includes Laser Gun Sight........ $199.50
5mw Visible Red Pocket Laser

Utilizes our touch power control!

VRLSKM  KIt / PianS.....crecenrcenccccsinse $ 7450
Electronic @
ey
=— Hypnotism ¥

Puts subjects under control using highly effective electronic

stimuli. Intended for parties and entertainment but must be used
with caution, Inciudes valuable text book reference and pians.
EH2 Plans and Text Book... .. $19.50

Automotive
NEON!

Easy-to-install

4Tube Kit 71 \\\lIIII,
for Cars, Trucks, Vans

Available in Pink, Purple, Blue or Green [8 l NUMBER il

- please spacily color when ordering. IS RN \ \\
nc.u( (Specify Color) .......... s 129.50 License Frame Kit

Flash-To-Music Option for above {Speclfy Color)
FMU1.. $29

—

kit [N, ] Q— $ 24.50

3 MiFM -
Microphone -

Wireless

Subminiature! Crystal clear, uftra sansitive pickup transmits
voices and sounds to FM radio. Excelient for security, monitoring
of children or invalids. Become the neighborhood disk jockey!
FMV1  Plans....$7.00  FMVIK Kit and Plans ....... $39.50

| Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation to
an FM radio. * Tunable Frequency * Undetectable on Phone ¢
Easy to Build and Use * Up to 3 Mile Range * Only transmits

| during phong use. VWPMT Plans ..........c.ummccummonncces $7.00
VWPM7K Kit/Plans 839.50
CATALOG |  OrderbyMail
With many orby 24 Hg\m
Fmor‘:| ti:le:)nri'or Orders-OnlU!ho
ree
800 22!-1795 r

5
iy

or send $1 P&H
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_ ing computers. i

Who says we have the two best PC diagnostic tools

on the market? Just about everyone...

wUNIVERSAL
DIAGNOSTICS.

Don’t take our word for It—read what users
and reviewers have to say about the two best
PG diagnostic tools on the market:

“Micro 2000’s MICRO-SCOPE and POST-PROBE are available separately
and in a small kit (the Toolkit) containing diagnostic software and a
diagnostic board. If your system fails to boot, this will tell you why, if
anything will. If it boots but behaves oddly, this gives you a fighting
chance of finding out if it’s 2 hardware error. You name it, this tests it.
If you maintain PCs, you’ll love it. It gets a User’s Choice Award.
—Jerry Pournelle/BYTE Magazine User’ Choice Award/May 1994

“[POST-PROBE] is the only card that will function in every system on
the market. The documentation is extensive, and not only covers the
expected POST Codes for different BIOS versions, but also includes a
detailed reference to the bus signals monitored by the card.”

—Scott Mueller, from “Upgrading & Repairing PCs,” Second Edition

“[The Universal Diagnostics Toolkit] provides the most sophisticated

diagnosis and repair of any PC. Ideal for technicians and support 4§

staff—in fact anyone who maintains or repairs PCs must have it. This
product is a technician’s (or serious enthusiast's) dream tool kit.”
—SA Computer Buyer/March 1995

«...If you're responsible for technical support of hardware, there’s no
other tool I'd recommend sooner than MICRO-SCOPE. The product’s
power, coupled with excellent, prompt and knowledgeable technical
support, makes it a sure winner.”

—David Welcher/Data Based Advisor Magazine/January 1994

“All in all, we found this hardware/software combination in Micro
2000’s UNIVERSAL DIAGNOSTICS system to be superb. It is extremely
useful and a definite must have for anyone responsible for maintain-
—PC Upgrade Maguzine/Volume 3,Neo.3
fy favorite diagnostic program is WCRO-SCOPE fp om Micro 2000,
ﬁﬂM@emb!mm think of, :

[fast & accurate diagnostics from

gets a telephone walkthrough during which an experienced
technician shows you the features of the product. My techni-
cian was quite knowledgeable and helpful.”

—Drew Heywood/Inside NetWare 3.12, 4th Edition

“MICRO-SCOPE has helped me and my company
save over 20 hard drives through its low level
format procedures. I am very happy and
impressed with this software. I think MICRO-
SCOPE is worth it, no matter the cost.”
—Andy Tran, Technician
“Not only did MICRO-SCOPE successfully low-
level format an IDE drive that was purposely
damaged, but of four drives reporting ‘controller
error’ and thought to be defective, MICRO-SCOPE
managed to reformat three of them and restore them to
full capacity. The only reason it failed on the fourth is
because the drive will not spin up at all. If you ever have trouble
convincing anyone of what MICRO-SCOPE will do, y'all just have them
give us a call.” —Russell Holliman/Software City

» Low-Level Formats all PC Drlves, even IDES!

» Works with Windows. Windows NT and
Windows ‘85, 082, UnIx, Xenix and Novell

' Fast & Accurate Diagnostics—Prolessional Level
» areat Tech Support

Call Now for Special Pricing:
1-800-864-8008 &

1100 East Broadway, Suite 301, Glendale, California

Phone 818/547-0125  Fax 818/547-0397 « Web Page: http://www.micro2000.com
International orders call: Micro 2000 Australia: 61-42-574144

o;}l‘{cro 2000 Europe (UK): +44-462-483-483

POURNELLE'S
USER'S CHQICE
AWARD
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TIMELINE INC.

OVER 9 YEARS AND 24,000 CUSTOMERS AND STILL GROWING

) \ﬁ@@

BareBones 486 System $99.00

CPU neot supplied. (Will support Int AMD cpu)

Includes slimline desktop case. (85 watt) power supply. ali-in-ong 48 1 Matherboard designed Yor

486 SX or DX or DX2 at 25 or 33 Mhz. Tested at 40 Mhz. O er PGA, (Tndent chip. Windows
ler!

drivers supphied) upgragabie 10 512k or 1 MEG. | lopy senal ports (COM 1.2.3,4 disable).
1 paraliet port (LPT 1.2 disabie) ble). Case has room for one 5% floppy or CD ROM,

one 312" fioppy and one 16-bit 1SA slots and two 8-bit ISA slots. Externat cache
size 15 0.32.128K. 0K sup|

160 x 128 dot LCD with built-in controller (T6963C)

20 character x 16 line $79.00 or 2 for $149.00

dimensions: 15.3'W x 4.4"
| LiQuID CRYSTAL DISPLAYS

Mfr.: Toshiba TLX-1013-EO. Unit is EL back-lit. Dim: 5%s”L
x 44" H. The built-in controller allows you to do text and graphics

Alphanumeric—parallel interface
3 for $25.00

32x4....
40x4.
16X2..n $8.00

4x2...
5V power required * Built-in C-MOS LCD driver & controller * Easy “Microprocessor”
interface » 98 ASCHi character generator » Certain modules are backlit, call for more info.

Graphics and alphanumeric—serial interface

[ MONITORS
Non-Encliosed TTL

Comes with pinout. 12V at 1.4 Amp input * Horizontal frequency 15Khz. « Ability to do 40 and 80 column,

S inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

%@%

L&

5" COLOR MONITOR $49.90

* Flat Faceplate » 320 x 200 Dot Resolution « CGA & Hercutes Compatidle
* 12 VDC Operation « 15.75 KHz Horiz. Freq. « 60 Hz Vert. Sync. Freq.

« Open Frame Construction « Standard Interface Connector

« Degaussing Coit Included  Mfg.: Samiron

GE COUPLED DEVICES

| CHAR

"3

, [MATRIX TYPE

w 'The Spy In
}The Sky"” $29.,%

Sony CCD Imager - designed for black and white composite
video cameras. Picture elements: 384 (H) x 491 (V)
Chip size 10.7 (H) x 9.3 (V) mm2 « Unit cell size 23.0 (Hrx 13.4 (Vium2+

size mir. price size mifr. price Ceramic 24 pin DIP package. « Mfr: Sony, Part# 016A

640x480 Epson $50.00 480x128 Hitachi $15.00

640x400 (backiity ~ Panasonic ~ $35.00 256x128 Epson $20.00 4096 element CCD $29.00 rLlN EAR TYP EJ

640x200 Toshiba $19.00 240x128 (backlity Optrex $20.00 15.00
i Optrex S 2048 element CCD $15.00 « 1728 element CCD $15.

LASER PRODUCTS

HACKER CORNER

—

HeNe Laser Head (10Mw max output] TEMOO. 15.5* long MFGNEC $ 99 10
Laser Power Supply (orHeNetuwe)  $100.22

CELIL SI'TE TRANSCEIVER

$99.00

LASER SCANNER ASSEMBLY $29.%
Anserbly tntended for a laser printer. Inchudes ser diode. polygon motor (6 xided) and misc. optics and lenses.

"~ LASER DIODE (smW) with collimator $20.®
LASER DIODE: Sharp part#: LT022MC

SmW at 780 nm. single ronsverse mode  $10.8

| NETWORK

IRMA BOARD 8 bit $99.2
Lnks 3270 manframe systems 1o iBM PC

Proteon ﬁoNat-4 Model p1347 Token Ring Board $79.2

16 bit * 4 Mbps « IEEE 802.2 and B02.5 compatible » twisted pair * interoperable
with [BM Tok}::sn Ring network . & =

These were designed for opefation in an AMPS (Advanced Mobile Phone Service) cell site. The 20
MHz bandwidth of the transceiver aliows 1t to operate on all 666 channeis allocated. The transmit channels are
870.030-889.980 MHz with the receive channels 45 MHz beiow those frequencies. A digital synthesizer is utilized
to generate the selected frequency. Each unit contains two independent recervers lo demodulate voice and data
with a Receive Signal Strength Indicator (RSSI) circuit to select the one with the best signal strength. The transmit-
ter provides a 1.5 walt modulated signal fo dnve an exiernal power amplifier. Channel seiection s accomplished
with a 10 bit binary input via a connector on the back panel. Other interface requirements for operation are 26 VOC
{unreguiated) and an 18.930 MHz reference frequency for the digital synthesizer. The units contain independent
boards for receivers, exciter, synthesizer, tunable front end. and interlace assembly {which incfudes power supplies
and voltage-controlled osciliator). Service manual, schematics and circuil descaptions are available.

Pos & BAR CODE
Includes: o 20 character dot matrix display with full alpha-numeric

MAGNETIC CARD READER $25.%
capability e keypanel with full alpho-numeric entry o separate 7.5
vDC/0.5 Amp J::ower supply e standard telephone interface
extension cord s lithium battery and flot-cone speaker.

HP bar code wand (HBCS 2300).................$35.00
POWER SUPPLYS

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power conneclors
attached « 115/230 Volit, Dim: 8.5" L x 4.5" W x 2" H - Output: +5V @ 2-9.75
A +12V@ 0-1.5A,-5V@0-0.4 A, -12V@ 0-05A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,

Dim: 55 L x3.22Wx1.7H-Output: 5V @ 4 A, 12V @ 4A

[ MISCELLANEOUS

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $40.%®

IBM 370 option XT and AT emulation boards $50.00

Encased Black & White Composite CCD Camera with Adapter
IR viewing to 1000 nm1.7 Wx 26 Hx 4.5L
Comes complete with CCD camera. mounting nut on botiom of casing 389 00

12VDC power supply. Excellent low light capability. standard RCA NTSC videa out -
Great for: entryway security/remote monitoring. s
video conferencing/desktop video conferencing 2 '0r 1 59-00
This mil camera is perfect for multimedia computer applications as well as security and surveillance.
NTSC oulpul allows use with ail popular video digiizing boards tor Apple Maciniosh and Microsoft video
for Windows. Connects direcily to any composite monitor or VCR with “video™ inpul. Its razor-sharp wide-
angle lens focuses from twa inches to infinity and is state-of -the-art CCD technology accurately captures 16
level grayscale images for Quick Time movies and siill piciures. Records at 30 franes per second and 260
lines resolution with excellent law light capabitity. Uses 12 VDC (adapter supplied} and standard RCA cable
SRRV cioRTernintall
Flip up LCD display (9-16 VDC) * Can communicate with any
computer having RS 232 port *« Can communicate with
another Microterminal * Use by itself as electronic
notebook * Onboard microprocessor, data RAM (32K)
and Video RAM (64K) » Complex built in diagnostics and
set up capabilities. * Original intention for POS applications.
* display size 40x16 (256 x 128 pixels.) Dimensions: 6.3" W,
11'L, 2'H. (With height is 7.1
H. (With LCD up height is 7.1) or 2 for $149.2
Sim line desk top case, 100 watt supply. math ¢o-processor support. On board IDE. + Floppy Controllers. 2
COM ports and 1 parallel port with software setup. Suppons up to 8 Megs using standard 30 PIN SiMMs
Internal room for (1) 3 1/2 inch IDE hord drive and (2) 3 1/2 inch floppres. Four 16 BIT ISA siots. accepts ful
length AT size Cards. Keyboard can be set fo no test af boot. Case see s 15.5' W x 16" D x4'H.
(Motherboard can be purchased separately: $29.00 or 2 for $49.00)

23605 TELO Ave, Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
L.A. & Technical Info: (310) 784-5488 Fax: (310) 784-7590

OEM INQUIRIES WELCOME

Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers checks, MC
or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are not responsible for
typographical errors. All merchandise subject to prior sale. Phone orders weicome. Foreign orders require
special handling. Prices subject to change without notice. 20% restocking fee for returned orders..

CIRCLE 275 ON FREE INFORMATION CARD
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B2 SPICE
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Why Design Circuits the Hard Way?

B Spice v.1.1 and B? Locic v.3.0 are the most powerful and affordable integroted
analog and digital circuit design, simulation, and onalysis packages available. B* Spice
and B? Locic neatly integrate the schematic editor, simulator, and graphics post processor.
They are fully integrated and inferactive and are extremely easy to use for Windows™,
Macintosh™, and Power Mac™. Both B? Spice and B? LOGIC are currently in use ot over
100 major universities and many leading Fortune 500 companies such as The University
of Michigan, Stanford, AT&T, General Electric, ond Hewlett Packard, to mention a few!

= -

Phone 313.332.0487
Fax 313.332.0392
E-Mail info@beigebag.com

Beige Bag Software
1756 Plymouth Road, Suite 307
Ann Arbor, Ml 48105

KAAAAAAAAAAAAA

CIRCLE 286 ON FREE INFORMATION CARD

for windows™ and macintosh™

$149

¢ Simulation: Transient, DC Operating
Point, DC sweep, and AC sweep

¢ library: MOSFETs, BJTs, JFETs,
op amps, & many more

o Circuit analysis based on
Berkeley SPICE

¢ Device & Model Property Editing

¢ Flexible Visualization of Results:
customized graphs and tables

$199

* EDIF File Format Output

¢ Enhanced PLD Simulation Capture
e Subcircuit Probing

« Over 100 components available

B2 Seice v L1

N 6269

¢ Includes B? SpiCE and B? LoGic

EvLecrrone Desioy P

» Demo Disks Available

» University & Student Prices Available
* Site Licenses Available

* Dealer Inquiries Welcome

* Visa/Master Card Accepted

MEMBRANE

SWI7TCH

K178/

These highly durable water resistant flat-panel
keypads can be assembled in minutes with

YOUR legend! Available in 4, 12,
40 Key models. Steel
Connector and bezel included.

16, 24 &

"clickdomes" optional.

12 key DSK-12
$12.75

MAKE YOUR
OWN LEGEND!

4 key DSK-4 $8.75

MANY LAYOUTS AVAILABLE
INDUSTRIAL GRADE !

Call for free brochure:

Sil-Walker 880 Calie Plano, Unit N
Camarillo, CA 93012
(805) 389-8100 FAX (805) 484-3311

Vis4 . MASTFRCARD
CIRCLE 316 ON FREE INFORMATION CARD
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Electronics Now, November 1995

[2,]
&

OSCILLOSCOPES & ACCESSORIES

TEK 5B10N 2 MHz Time Base, for 5100 series .
TEK 7603 100 MHz 3-siot frame .

TEK7A13 100 MHz Differentiai Comparator
TEK 7B53A 100 MHz Dual Time Base .

TEKR7603 Rackmount 100 MHZ ... ... $200.00
O'scope frame
TEK SC502 15 MHz Dual Trace .. $375.00
O'scope, TM500
TEK 7904 500 MHz 4-siot frame ... $500.00
TEK 7904 . System w/7A24,7A26,7B80. 7965 . $1,200.00
TEK 7A24 400 MHz Dual Trace Amplifier ... ... $450.00
TEK 7A28 200 MHz Dusl Trace Ampiifier .. e $250.00
TEK7A29 1 GHz Singie Channel Amplifier ... $850.00
TEK7B10 1 GHz Time Base ........... ... $500.00
TEK7B15 1 GHz Delaying Time Base ... ... $600.00
TEK 7B80 400 MHz Deleyed Time Base .. ... $200.00
TEK 7885 400 MHz Deita De!aying Time Base . $250.00
TEK 7887 400 MHz Time Base.pretrigger clk . . $250.00
TEK R7704 Rackmount 175 MHz O'scope frame ... $250.00
TEK 7514 1 GHz Dual Channel Sampiing Unif . $700.00
TEK P6046 100 MHz 1X/10X Dift. Probe . $750.00
TEK P6201 300 MHZ 1x/10x/100x FET Probe ......... $400.00

WAVEFORM & GENERATORS

HP 3310A 5 MMz Function Generator ... . $325.00

TEK DD501 Digital Delay Generator $375.00

TEK FG502 11 MHz Function Generator .................... $325.00

WAVETEK 135 2 MHz Lin/Log ....... . $275.00
Sweep/Function Gen

HP 2148 10 MHz Pulse Gen,, 50v/ 50 ohms ........ $2,250.00
HP 8080A 1 GHz Dual Channel Pulse Gen. . $1,400.00
HP 8082A 250 MHz Puise Generator . $1,400.00

TEK PG502 250 MHz Pulse Generator, Te<ins . $700.00

HP 8165A Prog. Signal Source,1 mHz-50 MHz ..... $2,600.00

TEK AWG 5105 Arbitrary Waveform Generator $3,000.00

TEK PFG5505 Prog. ... . $1,275.00
12 MHz Pulse/Function Ger\

VOLTAGE & CURRENT

HOLT 11 AC Thermal Converter Set................... $4,500.00

SOLARTRON 7150 .......... .. $550.00
5-1/2 1 6-1/2 digit DMM, GPIB

HP 6177C DC Current Source, to 50v,500mA ... $600.00

HP 6181C DC Current Source. 100 V, 250 mA
HP 6186C DC Current Source, to 300V,100mA
KEITHLEY 225 Current Source, 1 nA-99.9 mA ..

IMPEDANCE & COMPONENT TEST

. $550.00
.. $700.00

HP 4800A Vector impedance Meter
BOONTON 62AD 1 MHz ind. Meter, 2-2000 uH .
BOONTON 728D 1 MHz Cap. Meter, 2-2000 pF
HP 4342A Q-Meter, 70 kHz-22 MHz, Q=5-1000 .
MEGURO MQ-171 VHF Q Meter, 20-230 MHz
E.S.|. R§925 9-Decade Resistance Standard .
E.S.). SR1010 Resistance Transfer Standards

FLUKE 5450A Programmable ... ... 32 750.00
Resistance Standard
GR 1409 Standard Mica Capacitors, 0.05% ... $150.00

GR 1432-N 5-Decade Resistor, 0.1 OHM-11K
GR 1432-U 4-Decade Resistor,0.01-111.1 ohm
GR 1433-X 6-Decade Resistor. 0.1 OHM-111K .
HP 4329A High Reststance Meter .
TEK 576 Curve Tracer, to 220W
TEK 577D1/177 Storage Curve Tracer .
TEK7CT1N Curve Tracer. to 0.5W

POWER & SUPPLIES

GLASSMAN PS/EG-05R-06 . $500.00
5 kV Power Supply, to 6mA
HP 6002A-0pt.01 50V/10A $875.00

Power Supply, to 200 W
HP 6023A Autoranging Supply, 20V/30A/240W ... $1,150.00
HP 6114A Precision Power Supply, 40V 1A ... ... $875.00

HP 6261B-027 20V at 50A CV/CC Power Supply ... $675.00
HP 62648 20V at 20A CV/CC Power Supply $500.00
HP 6266B 40V st 5A CVICC Power Supply . .. $400.00
HP 62678 OV at 10A CV/CC Power Supply ............ $550.00
HP 6296A 60V at 3A CV/CC Power Supply . .. $400.00

HP 6299A 100V at 750mA CV/CC Power Supply ..... $250.00

HP 6438B 60V at 5A CV/CC Power Supply ........ $375.00
HP 6255A 40V 1.5A Dual Output Supply ... .$500.00
TEK PS503A Dual Power Supply ......__..... $250.00

Phone: 1-303-438-9662
Fax : 1-303-438-9685

TEK DC5009 Programmabie .

TEK DCS03A 125 MHz Universat Counter/Timer
TEKDC509 135 MHz High Resolution Counter .

Quality * Service * Selection

ACME PS2L-1000 ..o .. $450.00
0-75V/ 0-150 A/ 1000 Watt Load

HP 59501A HPIB Power Supply Programmer ... $175.00

HP 6827A Bipolar Supply/Amp, 100 V 500 mA . . $800.00

KIKUSUI PLZ-72W Prog. Load, .................
4-110V/IC-12A/770W

TIME & FREQUEN

HP 5315A 100 MH2/100 nS Universal Counter ......... $550.00

HP 5316A 100 MH2/100 nS Univ. Count, HPIB . .$750.00

HP 5316A-003 100 MHz/100 nS Untv., ... . $950.00
1.3 GHz ch

HP 5370B-001 Time Interval Counter, to 20 ps ..... $2,250.00

- $200.00

HP E1420A-10,30 VX! Counter, .......................... $1,500.00
200 MHz & 2.5 GHz
$275.00

TEK7D15 225 MHz Universal Counter/Timer .

$750.00
135 MHz Count/Timer

$500.00
$700.00
$650.00

FLUKE 7220A-111 1.3 GHz ..
Communications Counler

HP 5340A 18 GHz Frequency Counter .

HP 5340A-01,11 18 GHz Counter,
OCKO, HPiB

HP $342A-1.4.5 24 GHz Counter, _........
QOCXO0. DAC, HPIB

SYSTRON 6054B-05,26 26.5 GHz Freq. ............... $2,400.00
Counter, GPIB

GR 1115C Crystal Frequency Standard $1,600.00

AUDIO & BASEBAND

.. $1,400.00
. $1,900.00

.. $3,900.00

HP 3580A-002 Spectrum Analyzer, ........... e g $1,850.00
§ Hz-50 kHz

HP 3586C Selective Level Meter ... $1,750.00

TEK7L5-025/7603 20 Hz-5MHz ... $2,250.00
Spectrum An..w/frame

HP 334A Distortion Analyzer, -60 dBTHD . .. $550.00

HP 339A Distortion Analyzer, -95dBTHD ............. $2,400.00

TEK DA4084 Distortion Analyzer, 0. 0025% THD .. . $1,500.00

FLUKE 8920A TRMS Voltmeter, 10 Hz-20 MHz .

HP 3400A RMS Voitmeter, 10 Hz-10 MHz

HP 4204A Synthesizer, 10 Hz-1 MHZ

ROCKLAND $100 SYnth., ..o .
1 mHz-1.999999999 MHz

. ss5oﬁoo
$400.00

KROHN-HITE 3202 Dual HP/LP Fitter, .._._............... $600.00
20 Hz-2 MHz

KROHN-HITE 3342 Dual Filter, ........................... $1,100.00
0.001 Hz-99.9 kHz

P.A_R. 188 Filter/Ampiifier, 0.1 Hz-110 kHz .. ... $400.00

ROCKLAND 752A-0pt.02 Dual Low $1,100.00
Pass Filter, 115 dB/oct

TEK AM502 Differential Ampiifier ... .. $575.00

RF & MICROWAVE

HP 11970A WR28 Harmonic Mixer, ....... .. $1,100.00
26.5-40 GHz
HP 5371A Modulation Domain Analyzer $5,900.00

.. $450.00
$700.00
.. $1,500.00

.. $750.00
. $500.00

HP 8406A Comb Gen.,1/10/100 MHz increment ...

HP 8443A Tracking Generator, 0.1-110 MHz ...

HP 8444A-0pt059 Tracking Generator, ..
0.5-1500 MHz

HP 85528 IF Section .

HP 8553B RF Section, 1 kHz 110 MHZ

HP 8554B RF Section. 0.1-1250 MHz ... .. $800.00
HP 8555A RF Section, 0.01-18 GHz ....... - .. $950.00
HP 85554 System, with 85528 8 1417 ...... $2,375.00
TEK TR503 Tracking Generetor, 0.1-1800 MHz $1,750.00
HP 11665B Modulator, 0.15-18.0 GHz ... .. $375.00
HP 84054 Vector Voltmeter, 1-1000 MHz ... .. $700.00

HP 85020A Directional Bridge. 0.01-4.3 GHz .. $750.00

HP 85021A Directional Bridge, 0.01-18 GHz $1,200.00

NARDA 7000A Microwave Mutimeter, . ....... $1,950.00
0.1-18 GHz

BOONTON 1020 Synth. Sig. Gen. . $1,850.00
0.15-540 MHz

BOONTON 102C Signal Generator, ... $850.00
0.45-520 MHz

FLUKE 6060A/AN Synthesizer, . .. $2,000.00
10 kHz-520 MHz

GIGATRONICS 875/86 Leveiled Muttiplier, .......... $8,000.00
Ka & V band

HP 85100V Freq. Multiplier, 50-75 GHz out ........... $4,250.00

HP 8660C Synthesizer, with 86603A 8866338 ..... $4,250.00

WILTRON 6742A-0pt.01 Synth. Sig./Swp. . $9,000.00

Gen., 1840 GHz

530 Compton St., Unit #C

Broomfield, CO 80020

EIP 928-0pt.9201 Programmabie ...... $4,000.00

Sweep Gen.,1-18 GHz

HP 8620C Sweep Oscillator Frame $550.00

HP 8620C-opt011 Sweep Oscillator ... .. $675.00
Frame, HPIB

HP 86222A RF Plug-in, 10-2400 MHz .................. $1,400.00

HP 86222B-opt.2 RF Plug-n, ....... $1,950.00
10-2400 MHz, atten

HP 86290B RF Plug-in, 2.0-18.6 GHz. ... $2,000.00
+10dBm

WAVETEK 1067 SweepGen., ....................... $500.00
10-2400 MHzZ, atten.

BOONTON 42B/41-4B Power Meter, _..................... $475.00
1 MHZ-12.4 GHz

BOONTON 42B/41-4E Power Meter, ...._.. .. $650.00
1 MHz-18 GHz

BOONTON 42B/42-S/3 Power Meter, ...... $375.00
1 MH2-8 GHz

HP 432A/478A Power Meter, 0.01-10 GHz $375.00

HP 435A/8481A Power Meter, . $1,000.00
10 MH2z-18 GHz, 100mW

HP 435A/8482A Power Meter, .. . $1,000.00
0.1-4200 MHz, 100mW

HP 435A/8482H Power Meter, ..................... $1,150.00
0.1-4200 MHz, 3 W

HP 435A/B484A Power Meter, ... .. $1,000.00
10 MHz-18 GHz, 10uW

HP K486A WR42 Thermistor Mount, 18-26.5G......... $400.00

HP Q8486A WR22 Power Sensor, ... 31 500.00
33.0-50.0 GHz

HP R486A WR28 Thermistor Mount, 26.540G ........ $400.00

WAVETEK 1034A Portable Power ... $375.00
Meter,0.001-18GHz

AILTECH 7618E Noise Source, . ... ......... $675.00
15 dB, 0.01-18 GHz

BOONTON 82AD Moduiation Meter, ., $1,000.00
10-1300 MHz

M.S.C.MC5112 Noise Source, $325.00

256.5a8, 1-12GHz

COAXIAL & WAVEGUIDE

HP 116910 Dir. Coupler, 22 dB, 2-18 GHz . ... $500.00
HP 116920 Dua! Dir. Coupler,22 dB,2-18 GHz . $900.00
HP 333300 Detector, 10 MHz-33 GHz, APC3.5 . $275.00
HP 764D Dual Dir. Coupler, 215-450 MHz .. $150.00
HP 7780-0pt.011 Dual Dir. . = ..$400.00
Coupier,20 d8.0.1-2GHz
HP 779D Dir. Coupler,20 dB, 1.7-12.4 GHz .. . $375.00
HP 8472A Crystal Detector, 10 MHz-18 GHz . ... $150.00
HP RS32A Frequency Meter, 26.5-400GHz ......... $500.00
KRYTAR 202020016 Directional .................. $200.00
Detector, 2-20 GHz
MILITARY AS-1346B Double .................ccoooooee i, $75.00

Ridge Hom. 3-8 GHz. N(}
NARDA 26298 20 dB Alten., 150 W, DC-1 GHz ........ $175.00

NARDA 3000-SERIES Directional Couplers .. $150.00

NARDA 3090-SERIES Precision .................. .. $225.00
Hi Directivity Coupler

NARDA 4000-SERIES SMA Mini ... .$75.00
Directional Couplers

NARDA 4203-6 Dir. Coupler, 6 dB, ... $225.00
2-18 GHz,SMA

NARDA 5070-SERIES Precision $300.00
Refiectometer Couplers

NARDA 768-30 30 dB Atten., 20W, DC-11 GHz ........ $125.00

TRGAS510 WR28 Precision Aften., 0-50 B ... $1,000.00

WEINSCHEL 1515 Power Divider, ............... .$125.00
DC-18 GHz, SMA

WEINSCHEL 1579 Power Divider, $275.00
DC-26.5 GHz, 3mm

WEINSCHEL 3200-1 Prog. Atten.. $200.00
0-127 dB. DC-2 GHz

WILTRON 975F50-1 Directional Bridge. ............ $1,500.00

0.01-18 GHz

MISCELLANEOU

HP 28687A LAN Wire Test Instrument ...... . $750.00
HP 4935A Transmission Test Set $1,650.00
HP 53401A HPIB Bus Analyzer .... $700.00
TEK 1411R-0pt.04 PAL Test Signal Generator ....... $2,750.00

TEK 144 NTSC Test Signal Generator ...
TEK 147A NTSC Test Signal Generator ...
TEK 1485R Waveform Monitor, NTSC & PAL
TEK 521A PAL Vectorscope ........

TEK J16/J6523 Spot Luminance Pho(ometer =
HP 59307A HPIB VHF Switch
PA.R. 5206 Lock-In Amplifier, 2 Hz-200 kHz m

*VISA + MASTERCARD + OPEN ACCOUNT + 90 DAY WARRANTY « 10 DAY INSPECTION -

CIRCLE 319 ON FREE INFORMATION CARD
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PORTABLE
SCSI CASE

Nearly complete
case for SCSI

Z
device.
Includes A
40 watt L
power supply s

(5 Vdc @ 3 amps, e
12 vdc @ 2 amps)
with cooling fan, power switch, fuse holder,
LLED socket, power input receptacle, two stan-
dard 50 pin SCSI interface jacks, molex-type
power connectors, interior cable with 50 pin
socket connector and interior mounting rails.
Front face plate is an aftermarket piece that
doesn't quite go with the box but serves the
purpose pretty well. Absent from the case is
the switch in back which specifies the device's
position in the chain. This can be easily
bypassed with a few 0.1” shorting jumpers (our
CAT# SJ-1). Also not included is a standard
IEC power cord (our CAT# LCAC-60).

Off-white case is
$192

14.25" X 7.38” X 3.26"
and has a folding handle each
30’ CABLE

for easy carrying.
CAT# SCSI-1

Originally N
made to
connect Digital Audio Tape
machine to a remote con- PRy
troller, this “snake” cable con- N
sists of four separate 9 conductor
plus drain wire, foil-shielded cables in one jack-
et. The conductors are stranded 24 AWG wire.
Each end of each smaller cable is terminated
with DB-9P connectors. The cable is well-
made and quite flexible for its size. Snake
cable nominal O.D. is 0.52". Interior cable O.D.
is 0.15". The outer jacket can be slit and re-
moved if only the 9 conductor cable is required.
DB-9 connectors include thumbscrew hold-

downs. If you are using

multiconductor shielded $ Q—Qh

cable this is a great deal. gac
CAT# CBL-3 2 for $1 0.00

SPDT PUSHBUTTON

Alcoswitch # MPS103D-R

S.P.D.T. miniature pushbutton switch.
Push-on/ push-off, snap-action switch.
Unthreaded, 0.24" diameter X 0.33"
long bushing. Green 0.4” dia. cap.
Right-angie pins for PC

board mounting. Contacts $
rated 3 amps @ 115vac. gagh

CAT# MPB-22
720K 3.5” INTERNAL
FLOPPY DRIVE

Sony # MP-F11W-2Z
Brand new 720 KB floppy
drives. Built for an OEM
product, these are, in y
every way, compatible
with PC/XT/AT com-
puters except that the
faceplate is slightly larger
than those on exact replacements. The face-
plate size on these is 4.04" X 1.23". (Normal
size is 4" X 1"). The faceplate is removable
and can be trimmed if desired. In some cases
it may work without trimming. Also, we have
found that, when used in 5.25” bays with the
adapter kit below, the adapter can easily be
modified to accommodate the

unit. Because of this slight w
inconvenience, we are selling $ 1 4 ?a—ch
these drives at an incredibly

low price. I 10 for $120.00 l

CAT# MPF-11SF
INSTALLATION KIT for MPF-11SF

allows for installation into 5.25” drive bays.
Simply cut and remove three plastic gussets to

install. CAT# FDD-3.5 $3.50 each
“HI-8” VIDEO

00

CASSETTE (USED)

8 mm Video Camcorder Users!.

SONY Hi-8

Top quality, metal particle
120 minute video cas-
settes. Used for a short
time, then bulk-erased.

Each cassette has its own $ 00

plastic storage box. each

Satisfaction Guaranteed! 10 for $28.00
CAT # VCU-8 100 for $250.00

INTERNET USERS!

Visit Our Web Site..
http://www.aIlcorp.com/allcorp/

9 VOLT 60 MA
SOLAR PANEL

These 6” X 6" glass enclosed photovolta-
ic panels produce 9 Vdc at 60 mA.
Ideal for charging batteries and
powering small devices. Put
two or more together for
more current and voltage.
Includes metal connectors
and instructions for solder-
ing directly to panel.

$K525
each CAT # SPL-960

9 FOOT DUAL LARGE
ANTITY

AUDIO CABLE [f7rpid

B8

9’ shielded dual audio cable with color coded
(red and yellow) RCA style pin 00
plugs either end. Black cable. each

CAT# DCB-108

10 for $8.50 * 100 for $75.00
1000 for $500.00

40 WATT FAN COOLED
SWITCHING SUPPLY

$ 72 Autect
A UPS-40-2002
Input: 115 Vac
e Output: 5 Vdc @ I
3 amps, 12 Vdc @ 2 amps (4.5 amps peak).
7" X 4.25" X 2.16" metal enclosure with cool-
ing fan, EMI filtered input module, fuse hold-
er, on/off switch, LED socket and two 4 pin

power connectors. 1 00

UL and CSA listed. =
CAT# PS-2002 pach

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. |

ORDER TOLL FREE

ALL ELECTRONICS CORP.

MAIL ORDERS TO:

P.O. BOX 567

VAN NUYS, CA 91408-0567

NO MINIMUM ORDER » All Orders Can Be Charged to Visa, Mastercard or Discover * Checks and Money Orders
Accepted by Mail « Orders Delivered in the State of California must include Caiifornia State Sales Tax « NO C.0.D

« Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, P.R. and
Canada Must Pay Full Shipping ¢ Quantities Limited ¢ Prices Subject to change without notice.

1-800-826-5432

E-MAIL allcorp @allcorp.com
FAX (818) 781-2653
INFO (818) 904-0524

| ““C.\m&
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CABLE TV EQUIPMENT

We & complete line of ali major brands
Inciuding test chips and ail accessories

BELOW WHOLESALE PRICES « QUANTITY DISCOUNTS
30 DAY MONEYBACK GUAR. 1 YR. WARRANTY
YEARS OF CUSTOMER SATISFACTION
C & C ELECTRONICS
CALL NOW 1-800-995-1749

Robot Explorer Newsletter
N

ano-ants, flying robots, Martian explorers.
Explore an entire universe of exciting robots.
8 information-packed issues for only $14.95.
Call now! MasterCard /Visa Accepted.

1-(800) GO-ROBOT or 1800)467-6268

CABLE TV

ALL NAME BRANDS
DESCRAMBLERS. CONVERTERS

COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION

UNIVERSAL SALES 800-647-2371

Electronics Now, November 1995
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immed. Delivery from Giant Stock! Sorry no Flonida Sales.

CME-508 1/3” BLACK &
WHITE CAMERA in WHITE
CASE with AC ADAPTER

$ 85.00
1/3” CCD SENSOR
4-1/2" x 1-1/4" x 2-5/8"
1 LUX SENSITIVITY
12 VDC OPERATION

CME-915T/R vipeo/aubio -

TRANSMITTER/DOWNCONVERTER SYSTEM
UP TO 125" RANGE - 250’ WITH GAIN ANTENNA

$ 125.00

(STAND NOT INCLUDED)

CAMERA BOARD MODULES

€X-060/3 STANDARD LENS CAMERA $ 125

CX-060P PINHOLE LENS CAMERA $ 1358 A 5
{¢] 1ON2 3

CME-100C  ~“C” MOUNT CAMERA $ 148 R i2ne020

SVERGUES T

CME-2005CP 1/3” COLOR CAMERA BOARD $ 2453

CREATIVE MICRO ELECTRONICS, Inc.
P.O. BOX 4477 ENGLEWOOD, CO 80155-4477
PHONE: (800) 77 1-1295 (Out of Colorado Only)

CALL OR WRITE FOR FREE CATALOG
PHONE: (303) 771-1288 FAX: (303) 771-1136

“+ ATTENTION CABLE VIEWERS <
CABLE VIEWERS . .get back to your BASIC Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
** PRICE

EFFICIENT SALES AND SERVICE

WE SPECIALIZE IN 5, 10 LOT PRICING

* ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

o

o
%

o,
D>

o

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

HOURS: Monday-Saturday 9-5 C.S.T.

1113 not the infent of B.E.S.W. 1o defraud any pay television opersior an we will not assist Ny compdany of iIndividual In donng the scame:
'Refer to sales personned tor speaihications,

P.O. Box 8180 s Bartlett, IL 60103 s 800-577-8775

CIRCLE 334 ON FREE INFORMATION CARD
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,[O:bé:m ',[LJ‘J[“’, e&clrmu'cd Cm.’,r Since 1979 3% discount for prepald order, certified check or money order.
3121-A Glen Royal Rd., Raleigh, NC 27612

g{lp S (() F 1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720
’ - un v.qui,:menf ._or',lorulion One Year Warvanty. 15 Day Money Back Guarantee. OEM welcome.

School purchase order accepted, net 30 days. Bids accepted. f@j

Quantity discount. FOB shipping point.
SALES REP./DISTRIBUTORS/OEM WANTED.

MICROPROCESSOR/CONTROLLER TRAINING ¢
Now, you can learn and apply Computer controt on Yyour PC with our low-cost
trainers and lead yourself to the advanced 80386, 80486. etc.. Learn ASSEMBLY. C,
and BASIC languages programming and debugging, and Microprocessor based system
hardware design and troubleshooting. Experiment guide and example programs are
included In each trainer. Our trainers are widely adopted by fechnical coileges.
8088 Trainer $699.00 BGC-RO8R, teach yourself RORR asseinbly language programming.
EEEE::: Assembly language coding. assembler, disassembler. single step and mult-
[breakpoint program debugger. display and rewtite registers, download/upload programs
from/to extemal systems, /O drivers. So-key large size keyboard. *.CD display, R8-232,
LUART, printer interface, two expansion slots. 5V, £12V switching power supply. 20 1/C &
controts available, ¢.g. servo and stepping motor. dot matriv display, D/A, A/D, sensors. . -
|§DS—BSH $289.00 E(E)PROM programmer. Burn your own EPROM in just & minite.
BGC-8052 $979.00 tearn yourself Intel R051/8052 Embedded Microeontroller sontrole.
U-DBGR $1599.00 Debugger/In-circuit Emulator for Microproressors and programme.
8051/52 1n-Clrcuit Emulator, APEX-IE assembly language programming and dchuggmg
C1C-100 §549.00 1/O control applications, learn Assemnbly, C, and BASIC programming.
languages, 800-pin soldertess breadboard for circuit design and test, /O drivers for contro-
llinp relay, step motor, LED, speaker. sensor. ..etc.. Applicatior ~ontro} madules available,

EDS-8802 $109.00 Dynarnic <canning contrls
EDS-8803 $159.00 A/D, thermal sensor citrls

g DS 8804 $89.00 A/D and D/A converters.

PRODUCTS OF THE MONTH

IGrid DIP Meter pm-4061 589.95
EDS-8805 $239.00 Serve and stepper motors,

EDS 8806 $159.00 Basic /O experiments. AC Millivolt Meter mv-3100a s159.95
EDS 8507N-16 5619.00 16 Dot matrix LEDs [Ty Color Pat. Gen. crG-1366a $159.95

EDS_8807N-8 $419.00 & Dot matrix LEDs.
EDS-8808 §269.00 Opte-couple controls,  imW R Power Meter 340 s219.00
_0&8809 1.8589.00 stepper motor control , ]| 8-500MHz. RF power: 20mW/200mW/2W: Imp.: 50Q:

digital clock. sp- |accuracy: £10% full scale; N-type connector.SWR <1.15
o B
e

caker cntrl.dot (341 §219.00; 500-800MHz. 342 $219.00; 800-1000MHz
matrix LED,

unction Generator Fe-2100a $169.95.

matrix keyboard.

B A ' Signal Generator sc-+feos $119.00
. C Plano,
"m:_ M*ﬁ watch et 24 [Frequency Counter re-s2s0c s119.95.
e T expenments.

ower Supply 8202 5499.95.3 outputs 30V/3A

~xample proMs included.
EDS-8811-DRAM $589.00 Disk drive cntrol.

isk dr See Specifications Below or Call
EDS 8811-SKAM $589.00 Disk dnive entrol. —

DC EQ ER SUPPLY
4 ., PS-303 $159.00
£ MR () 20VDC, 0-3A: 0.02%42mV line
5 gulation: 0,029+ ¥mV load
1§ ey T regulation; 1inVrms noise & ripple;
— B N shor circuit/overioad protection;

constant current/voltage(CC/CV).
PS-303D $314.95 dual outputs.
PS-305 $219.95, 0-30VDC, 0-5A.

;_;m..

PS-305D $399.95, dual.

8110 $289.9% 0-60VIC, 0-3A.
8112 $399.95 0-60VDC. 0-5A. ‘Kﬂ - [ ]
8108(8109) $549.95(5699.95) - b1y ;".i:unj_
0-60VDC, 0-3A(SA). chua, 3“‘ “ ~3 ‘u.. P
|independent tracking. Low ripple.

8102(8103) $399.95($489.98) dual 0-30VDC/0-3A(5A),
fixed SVDC/3A, ‘ndepedent tracking operatior, constant voltage
land current. Slave/Macter, Serial/Parallel connectior.
PR.1610S(8107) $289.00($399.95) 0-16VDC, 0-10A.
PS-2243(2245) $139.00($159.00) 0-12/0-24VDC 3A(5A).
8200(8201) $179.95($239.95) 0-30VDC(digital meter), 0-
3A(SA). 8210(8211) $199.95($259.98) two dj;im] neters.
8202(8203) $499.95($549.95) 3 outputs, digital display,

dual 0-30VDC/0-3A(5A), a fixed SVDC/3A. indepedent tracking
loperation, constant voltage and current.

M/FM SWEEMAR SCOPE

-~ SM-6225B/C $1999.95

Freq Range: (AM)490K Hz, (FM)
10-11.4MHz: Acuracy. + 0.1%

r g Marker: (AM)4SSKHz. +5KHz,
- +10KHz; (FM)10.7MHz. £7.5KHz.
N LUFET +150KHz

STEREQ SCOPE 08-7505R $369.00 trigger. 0-10MHz

ALIGMENT SCOPE 08-7001A $369.00 0-200KHz.
AM/FM STD SIGNAL GEN.

SCG-4110A $1799.00
\Freg: 100KHz-110MHz
Display. ~-digit LED
Accuracy.

<4(5x10-E5 +| count)
Resolution:100Hz (100-34.99MHz); | KHz (35MHz-110MHz).

i

£
Lot

ITV. COLOR PATTERN GEN.
ICPG-1366A $159.9% >y,
VHF NTSC, - i
Freq.: 45.75, 17525, 1R1.25 MHz, «

RF Outpuut: 10mV
pi . m.‘ 5 £
S g .mks g

[imp odence: 75 Ohm;
Video Output: BNC, 1Vp-p

SWR/RF POWER METER

. 310 $89.95

Freqﬁnnge 1.8-150MHz.
RF Power. 0-4W/20W/200W
SWR Measure.:1.0 - = AW min.
Accurcy: 5%-10%; SO-239 plugs.

Ingertion Loss: Q.3dB.
Input/Outpt Img.: 500,
1320 $89.95, 130-520MHz.
1330 $119.95, 1 S-SZOMH7
SWR-3P $26.95 ;.7-150MHz,

Power: OS-IOW 0.5W-100W. F
SWR-2P $22.95, }.7-30MHz; RF Power: 0.5- IOW
PM-330 $136.00 1.8-500MHz; 0-SW/20W/120W.

Output. -19dBu, -99dBu, 1dB steps. Impedence: S0Q VSWR 1.2,

RFE lGNALQEEERATQB GRID DIP METER .

SG-4160B $119.00 DM-4061 $89.95 1.5-250MHz Ay ",‘ i
R - 100KHz-150MHz up *o ASOMHz on 6 bands;6 plug-in coils, B . ««.‘: S
¥ # 3rd harmonics: & ranges; AM modu-2 transistor. and | diode. -
. * tatior. RF Outpur. 100mVrms to 3 Afodulation: = 2KHz Sinewave. Crystal Oscillator: 1-15MHz
’ g*ﬁ Lo I SMHz Modulatior: Int. IKHz AM. Wave absortion meter. Using $VDCpower supply.
Ty o SOHz-
B S LT TN e ok e AUTO DISTORTION METER
SG-4162AD $229.98, with Freq. Counter 1Hz-1SOMHz, 6 digits, DM-3104A §799.95 -
for internal & ~xternal <ignals. Specificatior: «ee SG-4160B above ;’EA;L(')%I?‘Q’E’OVJ
ange. (3 ()
AUDIO GENERAT 0. w(f:yvym/so,sﬁm;cam
ey AG-2601A $119.00 Freq.: 400Hz£10%, . -
= — ~v: @ 10Hz-1MHz, § ranges; 1000Hz10%(HPF). 2 e
Output Level: sinewave 0-8VIs.  [npus: 3ImV-100V, W, SRTees

o B square lovpp. ratio measuring 20dB. 3
Dutput tmpedence: 600 Ohm. Auto. Swisching Ranges: Fundamental Freq. = (fo)x10%;
Ditstortion: <0.05% SO0H»-SOKHZ, Fund. Rejection: >-80dB at (fo)t5%, >-70dB at (fo)x10%.
«0.5% S0KHz-500KHz Harmonic dccuracy: 0.5dB, 1.8(fo)-20KHz
AG-2603AD $229.95, with Freq. Connter 1Hz-150MHz. 6 digits. DM-3204 $1,599.00 dual channels.

for interna? &, 2xtemal signals. Specificationt see AG-2601A above FREQ UEN CY CO UNTER
FUNCTION GENERATOR FC-5250C $119.95
FG-2100A $169.95 Freq. Range: 10Hz-220MHz:
0.2H7-2MHz in 7 ranges. Sine. (HF)10Hz-20MHz,

Squara, Triangle. Pulse & Ramp (VHF)10MHz-200MHz
Dutput. SMVp-p-20Vp-p, 1% Gate Time: 0.1 & 1sec.

2 distortion. Max. Input: 10Vp-p.

R ARTRE™ 1O 010V control freq. to 10001, Input Sensitivity: 35mV 10Hz-200MHz.

FG-2102AD $229.95 generates signals same as FG-2100; 4-digit Input Imped.: (HF) IMOhm. (VHF) 500hm.

sounter display. TTL & CMOS outputs. 30ppin £ count accuracy FC-5260A $146.00

i
| EEUR Uy

Les. 00

uian R sty

FG-2020B $159.00 0.5Hz-500KHz; Sine Square. Triangle. 10HZ-600MHz. ; N«-@”“ _"g-??\ ey

(F(3)2103 $329.95, Digital ~weep generator, 0 SHz-SMHzin 7 FC-5270A $149.95 - i

ranges. Operating Mode: sweep AM. gated burst, V/CG. 10Hz-1300MHz. mi@m

Freq. Zowrte- Int. 0.5Hz-SMHz; x*, SHZ-10MH=~ FC-5600B $321.00 s i

FM STEREQ MODULATOR 10z 600MHz ame

T (FC)STOUB $329.95 10Hz ~ 1.3GHzZ

RF SECTION: | s SIGNAL TRACER/INJECTOR

Carie~: 98MHz ~2MHz; o —— — - — . SF-6100$134.95

Dutput: 10mV_ 1mV &0.ImV = R v . TRACER: Gain Max. 60dB
Bol-we ] R 5 Astermsatton: 0/720/40/60dB

COMPOSITFE SIGNALS: 1 T * u
Pilor: 19KHz ~2Hz, 0.8Voms P :; " % :
INT. MODUL ATION: 100KHz, £ Output lmped.. 6000hm;
1KHz +1%, 1Vrms, distortion < .5%;L-R Seperation: >50dB. AR s Speaker; 8 Ohm.

EXT. MODULATION: Freq.: S0Hz-15KHz INJE(‘TOR Freq.: 1KHz
L-R Seperatior: >45dR 100Hz-3KHz, >35dB SOHz-15KHz.. Squarewave, Output Level: Continsously variable 0 - 4.5Vp-p.

AC MILLIVOLT METER AUTO. CAPACITANCE METER
MV-3100A $159.95 wide band CM3300A $139.00 10 ranges, 90.9pF ~ 99.9mF, fully automatic.
“ SHz~1MHz; 3 scales mV. dB %dBm; Resolution: 0. 1pF lowest. .

Input Imped.: 100KOhm

200.V~100V ir 12 ranges, 10V 0.1% full scale. m
~esohitior: -T0~10dB in 12 ranges. ~ Accuracy.

0dB~! Vrme, 0dBm . 755V); £3% 0.5% of full scale+ i digit to 99.9,F, a
rccuracy; Input impederc~ t0MQ, 1% of full scalet 1digit to 99.9uF. - T -

S Noise <2%. M\’ 1201R $309.95 dual Display: 3 digit LED
shannels. simt m t. Unit indi - pF. nF, uF. mF. Overrange indicator.

OSL!,LLO§(.OPE 0s.73058 s249.00 -z WOW-FLUTTER METER

Vert!zal: 10mV/Div. Horizontal, WF-3103 $699.95

3 250mV/Div, 10H7~'00KHz in 4 Freq. Range: 3KHz+10%

. ranget, 3" CRT:Intemal and JIS/CCIR; 3.1 5K Hz+10% DIN.

& External Sync.; Input: 1IMQ/35pF. Range: 0.03/.1/.3/3% full scale.

& 08-7010A $369.00 DU~10MHz. Accuracy. £5%.

s+ S CRT, 10mV/ICm~10V/Cm, IMQ. o WF-310SA $799.95, digital:
08-6228 $344.95 20MHz/dual trace * ';

08—6‘3 $699.95 ﬂOMHL dual. delay sweep. ALT trigger, TV syn.

08-61008 $1329.95 100MHz, ich. 8 traces, delay sweep.best buy

prv—

Freq Cnitr: 10Hz-9.99MHz
Indication: CCIR/DIN/HS

Function: LIN/WOW/Flutter/WTD.

CIRCLE 326 ON FREE INFORMATION CARD
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Tel: (305) 974-6864
Fax: (305) 974-6818

Popular IC.s
LM324 ..
LM339 ...

Transistors
PN2222A ...
PN29OTA ..
2N3904 .......

Popular CMO:!

Semiconductors
7408174 .
7415244 ...
74LS245 ..
74LS374 ... 35¢
LM386N ...
MC1488 ...

DIODES

1N4004 . 1A/400V ... 4¢
1N4007 .. 1A/1KV..... 5¢

Deal P7: 50 pcs total,
10pcs of ea.)....$2.00,

Power Dlodes
|=Cn:

1N5401 . 3A1100V ... 7¢
1N5404 . 3A7400V ... 8¢
1N5408 .. 3A/MkV.....

Deal H8: 25 pcs total,
$3.00,

Gateway Products Corp.

RADIAL LYTICS

6¢

7¢

. 8¢

... 9¢
330uF/25V.. 10¢
470uF125V . 11¢

Ceramic Disc

Ceramic Disc
(All caps rated 50V)

Please mail orders to:
P. O. Box: 93-6397
Margate, FL 33093

Toggle Switches

Miniature sizs
114" Panel hola

120 pcs total (20 pes of
sach: 10, 47, 100, 470,
k, 4.7k. All 174W 5%.

100 pcs total (20 pes of
each. 10K, 47K, 100K,
470K, 1M. All 1/4W 5%,

Deal A7: 40 pcs total,

7805 7812
7905 7912
12 pecs total
{3pcs of each)

5pcs of each)...$4.00, 4q0v BRIDGES

AGF . of

----- Digita 1A SCHOTTKY : ) :
MPSH10 .. e iy | ol e

f

@ 2N3055 ... I ----- 1N5817... 1A/20V .. 20¢

foy TPIC.... 50¢ | ————="| T Y INGT4dA.... 1NS818. 1A30V | 23¢

(5] Teac : e 1NS819. 1AMV . 24¢

------ g ) 52

TIP120 ......60¢
TIP125 ...

O1UF/50V 047uF/50V
B .022uF150v

Germanium  ¥'3A SCHOTTKY

|=C]=

1N5820 ...3A720V .. 32¢
1N5821 .. 3A/30V .. 36¢
1N5822..,3A/40V .. 40¢

S5mm (T1 3/,)
Diffused LEDs

3mm (T1)
Diff. LEDs

SOLDER ROLL
SN63/37
.031° dia
1Lb Roll

$7.80

$10.00 minimumorder. We accept VISA, MC, MO, Check, C.0.D.-Cash. Please add $4.50 for shipping & handling (foreign addresses: $8).
C.0.D. charge is $6.00. Fiorida addresses add 6% sales tax. Hours: 9AM to 5PM. Al premium quality parts. Send for your free Cataiog.

= Diode, Transist tester.

10uF/35V ..
* Res: 200 to 20M. Y eo¢

JOeal T6: 15 pcs total,
(S5pcs of each)....$3.50

Deal L3: 30 pcs total MDeal L8: 30 pcs total,
{10pcs of ea.).... $2.500 (10pcs of ea))....$2.50

Electronics Now, November 1995
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8085 MICROPROCESSOR
TRAINING & CONTROL
SYSTEM

Are you interested in Single Board Computers and Microprocessor-based
control systems? If the answer is yes and you want to know more about these
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER
teaches more and is easier o use than other comparably priced trainers. Enter
a program into RAM, run it, and then bum it into EPROM with the optional
EPROM Programmer. The over 100 page Self Instruction manual takes you
from binary number systems to processing interrupts. At the end of

the manual are working examples of using a
photocell, a temperature
sensor, making a waveform

House Specialty - Monochrome LCD Kit $249

- 2 ) h ] generator, a programmable
y :["(f;’]‘:d‘l’ig? P’f‘l’s‘:B::‘ Wlena timer with alarm, writing to
ppetizers LCDs, scanning keypads, pese
Earth LCD/M Monochrome LCD Confrolier $149 ar?d zo:tcro::inr:n?heeysp ed of B
j EarthVision/1A Color LCD Confroller $299 i TR AR e
Eutress Include LCD, ISA Controller, R A
Cable & Backite Inverter aeicvERilieg seulhtdio
Monochrome 9.4" $249 start programming in machine  *®
Color Single Scan 8.2" $450 language. Continue on to program in Assembler, Forth or BASIC with optional
Color Dual Scan 9.4" §749 upgrade and software. Upgrade includes: RS232 serial port, a serial cable, 32K
Color 9.4 TFT $995 of battery backed RAM and Assembler/Terminal software. Picture shown with
e Carts( LCD Only) upgrade option ($49.95) and optional heavy-duty keypad ($29.95) installed.
¥l
2:"0“0 89; S’L_CDI 3 g‘,’gs THE PRIMER 1S ONLY $119.95 IN_ KIT FORM. THE PRIMER ASSEMBLED &
o e G TESTED IS $169.95. RECEIVE ONE FREE POWER SUPPLY WHEN YOU
e s e MENTION THIS AD. PLEASE ADD $5.00 FOR SHIPPING WITHIN THE U.S.

% EAR T” "The Flat Panel Solutions Company” EERTT n ! | .
Computer Technologies = l b
PO. Box 7089 - Laguna Niguel - California - 92607 !Eg ) In c.
Ph: (714) 448-9368 - Fax: (714) 448-9316 anniversary|  618-529-4525 Fax 457-0110 BBS 529-5708

Email: icd_king@ix.netcom.com P.0. BOX 2042, CARBONDALE, IL 62902

www americanradiohistorv com
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Professional Schematic Laycut

CircuitMaker’s schematic capabilities are unmatched and include many ad-
vanced ediling features not found in similar programs. These powertul fea-
tures minimize the time and task associated with drawing a schematic and
insure a professional looking final product. Printout and export options are
numerous and results are of the highest quality. But that’s what people have
come to expect from CircuitMaker.

OC ameryals (9
oy
et

\W

L3¢ F00u.
af=Ground Teldow/Div

_8C Analysia 1§
Tk Ke 1000 ab: WM

43

Analog, Digital
and Mixed-ifode
Simeizition
CircuitMaker’s SPICE3 based
analog simulation is fast and
accurate. SPICE sub circuits for
all base leve! digital devices
provides advanced mixed-
mode simulation capability.
Digital simulation is live and
highly interactive. This power-
tul simulation trio is tightly in-
tegrated into onc package and
will confirm your circuit de-
signs with accuracy and ease.

&1, /%

’lia/ it - 1
. Oy 0
K i

7
St . O
Ry &c “te

S,
e, gy,
o

Comprefhensive
Device Libiary

Version 3 features a state-of-the-
art device browser which greatly
simplifies the task of organizing
and selecting devices. With its
newly expanded device library,
CircuitMaker now ships with more
devices (at no additional cost) than
any competing product. If you
need a device that isn’t provided,
CircuitMaker provides industry
standard SPICE import and a pow-
erful Macro capability to enable
you to create new devices.
CircuitMaker provides you with
the tools to get the job done right.

Sp, /Qb

s,

707 >

4, Ce, '
"oy, s %’0(/ 'z%

Qe,a”p

Toveltage

a1
e s oy

e, Pop p0,7

K

CircuitMaker

YES | YES | YES

YES | YES | YES | %299

Total Customer
Satisfaction

AtMicroCode Engineering we are commit-
ted to total customer satisfaction. When
you purchase CircuitMaker you have the
confidence of knowing that a trained staff
of professionals is available 0 serve you
after the sale. Our free unlimited customer
service is second to none! Whether you
have general or technical questions they
will be answered promptly by akiowledge-

able representative.

FREE
Fumctional Demo

A free functional demo is available on the
Internet (http://www.inicrocode.com). on
CompuServe (GO MICROCODE) and on
America Online (keyword search:
CircuitMaker). A demo can be purchased
directly from MicroCode Eng. for *10.

Printed Circuit
Board Netlist
Oulperi

The PCB output capability helps
you complete the design cycle. by
generating a netlist that can be
imported into any compatible PCB
program. This is not a costly “add-
on” product. It comes standard
with every copy of CircuitMaker.

PCB Progran:

MicroCode Engineering also of-
fers a CircuitMaker compatible,
professional level, PCB layout and
autorouting program for just *299.
Used in conjunction with
CircuitMaker, Autotrax completes
a powertul end-to-end circuit de-
sign system. Call for details.

'ro ofder or

El:cuunics Wbrkbench
ElecE'u‘mlcs Workbcnch'

YES | NO | YES

NO NO NO 299

YES | NO | YES

incer's Pack

YES | YES | YES | ®599

request

additional information

call 800-419-4242

—d B

“CircuitMaker Shorts The Conpetition Out,
With Arx Unbeatable Bottom-fine™
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WE HAVE WHAT YoU

IHEPESTERICES AND
DECODERS ' o

PI0-6300 $69  $59
6 x 9 METAL CASE w/TOGGLE
PIO+/TNT $69  $59
6 X 9 METAL CASE w/TOGGLE
PIO RED $69  $59
3x 6 METAL CASE
%Y %Y REPLACES GREEN & APOLLO-P
STEALTH 1000-P $49 $45
5x 4 PLASTIC CASE W/TOGGLE
TNT $45 $42
6 x 9 METAL CASE W/TOGGLE
TVT-3G $42 $39
6 x 9 METAL CASE
MINI-TVT $42 $39
3 x 6 METAL CASE , 0170\( QTy
GOIExDG PLASTIC CASE M2 $39 STEﬁA I;IHSQ%EASE g $55 $49
= X / W
APCS)%. MOE#AL CASE M9 945 M-80 $65  $59
REPLACES PURPLE & SIP 6 x 9 METAL CASE wTOGGLE
FTBG.39 METAL CASE $i8 30
X
GI-30 $39 $35 N EW! !! ary  Qry
4 x 4 BOARD ONLY 10 20
NOGASE, HO AG R2/V5/CFT MULTIMODE
' QUICK BOARD $35 $29
R2/V5 3 WIRE $29 $25

SA QUICK BOARDS CALL
PIO QUICK BOARDS $29  $25

PIO WRITER $55 $49

23 $11 §$9

Gl 2 WIRE, 3 WIRE, CALL
AND 28 PIN

HIGHLANDER
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WANT AND MORE !

THE BEST SERVICE!
NEW CONVERTERS COMBOS ..

3

10
QY  QTy BOSS 1 $225
10 20 REPLACES ALL PIONEER MODELS
STARGATE ELITE 550-PC $59  $55 mg’lﬁc,s"ﬁg?g,';)s 8500-8590
TIMELESS TPI-550-PC $60  $57 BOSS 2 $235
CENTURY CT-3000 $65  $61 REPLACES ALL TOCOM MODELS
PANASONIC TZPC1453G2 $79  $69 INCLUDING WIRELESS
THESE UNITS ARE BUILT INTO
BRAND NEW PANASONIC
R E F U R B l 5 H E D CONVERTERS w/REMOTE,
VOLUME CONTROL, PARENTAL
C O N V E R T E R 5 LOCKOUT, LCR,AND MORE
, PANA s SSATV86 $149 _
REGAL, SA, SONIC ... CALL 37COMBO $125
TPI550-PC w/BUILT-IN BOARD
REPLACES ALL JERROLD
EXCEPT BASEBAND

All prices are for 10 pieces, subject

APl £8344 %] § to change without notice. Some

AMERICANY | : quantities may be limited. 30-Day

EXBRESS] |V Money Back Guarantee. One year
ZhAd parts and labor warranty.

1-800-854-711

MON SOIUOLIDB|T ‘GE6 L JOGUIBAON
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w

-~ EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28, 32 & 40* PIN PLUS 27CXXX)

1702, 2708,16,32,32A,64,64A,128,128A.256,512 SUPPORTS OVER

513,011,010,101,301,1000,1001,1024,210,020 600 CHIPS
000,2001,220,240,2048,4001

,2001,220, 4002,040,080,8001
2516,32,64,68764, TMS2716

FLASH EPROMS
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X22]0 X2212 DS$1220,1225, 1230

SERIAL EEPROMS~ (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56,66,16811,911,8001 1A, ER1400/58657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
74SXXX AND 828X XX FAMILY

MICROCONTROLLERS* (UV.EE AND FLASH)
8741,42,48,49,8751,87C51,8752,C52,87CSXXX
87C75X,89C51,52,68705,68HC705,68HC711E9
PIC16CSX,PIC16C6X,PIC16CTX,PICI6C8X

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED

SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE,
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS
«READS INTEL HEX , MOTOROLA S-RECORD AND BINARY FILES

«FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

“RUGGED (9"X 6"X 3"), PORTABLE ENCLOSURE WITH CARRY HANDLE
DESIGNED FOR BENCH AND FIELD SERVICE.

«ACCESSORY CONNECTOR FOR FUTURE EXPANSION

<LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
«MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - 1 YR WARRANTY
«SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE

ANDROMEDA RESEARCH
= e

MILFORD, OHIO 45150

(513) 831-9708
FAX (513) 831-7562

[ UNIVERSAL SOFTWARE KEY EMULATOR |

+ Small size, low power, ISA bus

« Universal Keys emulating capability

« One board replaces many Software Keys

+ No need to swap or install Software Keys
switching from system to system

» Release Keys stacking problems

+ Release Multiple Keys incompatibility

» Free up printer port. Keep Keys in Safe

» Stand alone operations

USKEY - $179

+ Easy to use. Plug, Learn and Emulate

| KEY SIGNATURE ANALYZER / EMULATOR |

@1(

s:avtw

Included alf USKEY functions plus:

Client-Server Hookup Configuration i
Captures all Client Signatures and i
1
1
1

Processing done on a Server PC
« Dynamic Signatures Learn, Emulate,
or Save while Client runs Applications

@

« Large on-board 256K Data Pattern ﬂﬂ J|
for multiple, large Signatures storage CLIENT PC 1S4 BUS

« Signature Analyzer and Emulation
Interactive Program Generation

« Advanced Software Key Developments KSEA-7 $279

Engineering Aided Probing

E - TRACE INSTRUMENTS CORP.

@ 210 - 493 - 4546 MAJOR CARDS - COD
Fax 210 - 349 - 8573 Dealer Inquiry Welcome
Many in use. Proven Technology. Happy Emulation Guarantee.

P.O. BOX 222
L ADD $5.00 SHIPPING - $5.00 C.0.D.

Oscilloscopes: 20MHz - 100MH:z

some with CURSOR READOUT up to (2.76Hz)

DC Power Supplies 50 different types
including Programmables

INSTEK

Function Generators Frequency Counters-

® @ "= ® iam.
S gimen}
Hi-Pots: soime with combined Insulation Testers

For a complete catalog of Instek equipment and the
Distributor nearest you please contact:

Instek Corporation

1SO 9002 CERTIFIED MANUFACTURER
Test & Measuring Instruments

Digital Multimeters 3 1/2 - § 1/2 digits
some with IEEE

Handhelds:
8 different models:
31/2 - 3 3/4 digits

e o
LA

1205 John Reed Court B City of Industry, CA 91745 Wl 818-336-6537 & FAX 818-369-1748
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Remember the
fun you had
when you could
do it yourself?

YOU
STILL
CAN!

Let SkyviSton help.

Largest inventory of
DISCOUNT SATELLITE TV PRODUCTS
all ready for FAST shipping.

Complete systems ¢ Upgrade packages.
Full line of dish antennas, receivers, feedhorns,
LNBs and actuator arms. 4

30-50% savings with SkyPac* programming.
18" Mini-dish systems and accessories.

Tools « Commercial Equipment ¢ Books ¢ Software.

It’s MORE than
a catalog!

Comparison Charts
Product Reviews
Tech Tips

20NN ~NRO®

L Y L »
s Y TN ¥ ief Y y

N Skyvision® « 1046 Frontier Drive « Fergus Falls, MN 56537
International 1-218-739-5231 « Fax 218-739-4879
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COMPONENTS

Whether you order 1 part or
all 54,123.. MOUSER stocks
and...ships same day!/

CALL..H(BOO) 992-9943

for your

FREE
CATALOG

958 North Main St.
Mansfield. TX 76063

MOUSER

ELECTRONICS

Sales & Stocking L.ocatlons Natlonwide

Tired of Paying Rent
To Your Cable Company?

Experience

Cable TV Conve.rlers
& Remotes

CALL TODAY!!
~ Cali Tocday For Ou-

msens”  1-800-228-2677

] Mon. thru Fri. / 8 am - 8 pw
Sarurda) /9am-~2pm
-  E @

’»D|§B|B.UTOBS‘ PO, Bax 1202 ~ 8o olait, Wi 53511

~ Excellent Custemer
Service
Prompt Delivery
Anywhere

~ Tell four Friendn
About Us

Electronics Now, November 1995

n
Y

GREEN-YEIL.LOW OR ORANGE HE-NE i ASER KIT
We now offer alternative wavelength helium n=on 'ab lasers
from $195.00. Add or mix these brilliant colors to your red

light showl

LASER DIODES )
New 670 nm 5 m\W laser diodes $20.0
New 635 nm 5 mW laser diodes $75.00

L. ASER DIODE DRIVE
CIRCUIT KIT

Its compact size, 19 % 25 mm,
is about the smallest that can
be made without the use of
ICs or surface mount
compenents.

$15.00

r Write For A FREE CATALOG
On LASERS & OPTICS

PHONE: (602) 934-9387
FAX: (602) 934-9482
5035 N. 55TH AVE., #5, PO. BOX 1724,
GLENDALE, AZ 85301

CIRCLE 252 ON FREE INFORMATION CARD
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FM STEREO

TRANSMITTER
Own your own FM radio sta-
tion. Any stereo signal you
plug into the FMST-100 will
be transmitted to any FM
,,,,, - radio tuneable from 76 to
108MHz FM. T a wireless link through an
auditorium, from your car to your camper, listen to
your CD's while mowing the lawn, Play music on one
channel sing on the other. Clarity is excellent, aprox.
40dB stereo separation. Length of antenna deter-
mines the distance of transmission. Complete with
stereo input level controls & crystal for stereo separa-
tion. v battery operation. SIZE: 1.5"x2.5"x I

FMST-100 i $29.95 / Cabinet $8.95

PHONE
TRANSMITTER
g@ll Small but mighty,it fits
B anywhere. Phone line
powered, never needs
batterigs. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as
a speaker phone. SIZE:1.25"x .6".

TEL-B1 xiT $12.95  BULTS20.95

SUPER SNOOPER
. BIG EAR
Listen through walls,
i hear conversadtions
dcross the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
P?wer requirement 6 to12v DC SIZE:1.75"
1"

AA-1

kit $10.95 BUILT $29.95

The 10GHz
Transmitter g
is back...

The

“ZAPPER II”°

With it’s new and improved design it will not only test your
radar detector...BUT it’s tuned to the amateur radio band .

e While your out on American highways personally test yours
and your fellow travelers radar detectors.

The ‘ZAPPER II’is a 10.450 GHz to 10.550 CW oscillator. It has

.a code key jack installed for those who want to send Morse code.

BUILT$4995 KIT$3995

STROBE
LIGHT
Do you need an
attention getter,
warning light,or
flashing light for
model airplanes?
Then thls kit is for you. Use it as an emer-
gency light for your auto, radio tower, even
use it on your bicycle. Has a variable flash
rate. Power requirement 6 or 12v OC .

Size 3.5'x1.9"

ST-1 kit $9.95

'MICRO-LIGHT

| light.

Visible Over 1 Mile.
This is truly an indestructible
fiash fight.

- Comes in red or yellow

« Bulb will not
burn out.

*Usesab
year shelf
life fithium
baftery.

«Case
made of
lough

MLR (red light)
MLY (yellow light) CHOICE $9.95

WIRELESS FM

1 MICROPHONE

4 Small but mighty this lit-
4 tle jewel will out perform
most units many times
g its price. It really
stomps out a signal.
The WM-1 kit is a buffered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 6 to 12v DC. SIZE: 1.25" x 1*

WM-1 KT $14.95

TV NOTCH » FILTERS

FOR CHANNELS
2thru 22 Qur TV filters
eliminate unwanted TV

ONLY

channels or interference that
alters both sound and video with a
beep beep beep. Works on cable
channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permission
from your local cable company before using these filters on your cable system

DF-222 xir $14.95

4.0mwW
Laser Diode

Great for making a
gun sight, use as a
transit, makes a
super experi-

This Manual contains schematics, parts
lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to
construct our kits.

KIT BOOK

$1 4.95 $9.95 with the purchase
of any kit.

menters project.
The beam is visible with a wavelength of
670 nm. Size of beam is 6mm at 5
meters. Power requirement 3 volts DC at
85mA. Size: 10.5mm x 18.5mm

LDM-5 New Low Price $59.95

VOICE
ACTIVATED
SWITCH
This VOX circuit can
be used to operate a
;, tape recorder, ham
radio, CB radio, or
turn on an alarm. The VOX-1 kit has
100MA of output that operates a relay,
light, motor, ? What could you do with a
sound activated switch?Power require-
ment 7.5 TO 18vDC. SIZE:.1.5"x 1.3"

VOX-1 ki $6.95

DC VOLTAGE
MONITOR

It battery status is
i important, you
¥ need this kit. This
kit uses 7 LEDs to
monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or
Sv in 1/4v steps. Great for boats,
motor homes, model planes or race
car ni-cads. All parts and instructions
are included. SIZE: 1.3"x 2.7".

VM-1 KIT $7.95

Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

To Order Call

317-291-7262
(€LECTRONIC RAINBOW )

6254 LaPas Trail ¢ Indianapolis, IN 46268
FAX 317-291-7269 5K

WIDE BAND

PREAMP
4 The ideal preamp
for scanners, hand
il held radios, fre-
H quency counters.
Amplifies low level
(weak) signals. If the signal is extremely
low 2 amps can be used in series. 1MHz
to 2.5GHz @ 2.8dB NF. 1dB compres-
sion = +0 dBm. Gain: 1MHz=20dB to
2.5GHz=6dB. Power requirement 12v DC
@ 6Ma. SIZE:1.2"x .8

WBA-6 kir $19.95
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THE GIANT BLACk BOOk OF
COMPUTER  VIRUSES is an
amazing technical introduction
to computer viruses! Over 670
pages long, it covers everything,
from the simplest 44-byte virus
to advanced Darwinian evolving
viruses, and  viruses for

T e advanced operating systems like
0S/2 and Unix. It contains full source for your
own anti-virus programs, and for 37 different
viruses, as well as detailed explanations which
will lead you to mastery of this mysterious and
complex subject! $39.95.+3.00 shipping

THE COLLECTION CD-ROM is the perfect companion to
The Giant Black Book! It contains nearly 5000 live
computer viruses, 12 megabytes of source code for
viruses, virus creation tools and mutation engines,
Trojan Horse programs and source for them, not to
mention tons of journals and text files (both above
ground and underground) about viruses! Also includes
the latest anti-virus software. $99.95+7.00 shipping.

Call (800)719-4957 or send your order to:
American Eagle Publlcations Inc.
P.O. Box 1507, Show Low, AZ 85901

or circle rdr svc # for FREE catalog and FREE specail report!

CIRCLE 336 ON FREE INFORMATION CARD
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1 UNEAR AC/DC CKT ANALYSIS 6 CONTROL SYSTEMS
Active & Passive circufts. Up to 70 nodes, 5 Calc & Plot Root Locus, Nyqulst, Bode

eiements. Models for active devices. Calc, Plot & of any H(s). Cak Gain/Phase Margins

Print AC voltuges & currents. Calc DC current, & stablity. Add, delete poles or zeros.
voltage & power. Plots: Lin, Log Semt, Polar, efc. 7 MAG/PHASE GRAPHICS
2 LINEAR TRANSIENT CKT ANALYSIS rryprrperysyegypen H(s)Mare
10 Progrommable input Transients. Active, passive

ckts. Up fo 70 nodes, 225 ekments. Models for UV lum
active devices. Calkc. plot & print output Transtent ] 3 5

voltages. Cakc dc currsnt, voltoge & power. More  Juncions as desired. Muttiplot. More.
3 ACTIVE FILTERS DESIGN 9 DATA GRAPHICS

Plot up to 400 dafa poinfs in 9

Design/Analyze active LPF, BPF, HPF, Butterworth,
Chebyshev, Bessel & Ali nass fitters. Plot response. '°L|"'°' C""
TEM s R'° MA .
3 TRANSIENT SYS . AN{XLYSI B "G, Copy, Paste, Move, Mergs. Check
Grid, Lobel, Neflist, Add, Change,

ak, plot fransieiit respo sys| (s). 14
Input Translents. Iriverse Laplace. Edit H(s). More

Del b 3
5 POLYNOMIAL OPERATIONS sy’:;h@% Ltlge IB(')OT‘.:'od'zg,h l(l)?)g

Calc polynimiols Roots. Product & Coefficlents. elements More. Mouse Requlred.
11 INTEGRATED AC/DC CKTS WITH SCHEMATIC DRAW $29.99

12 INTEGRATED TRANSIENT CKTS WITH SCHEMATIC DRAW $29.95
13 POWER SUPPLY DESIGN AND ANALYSIS $39.99]

Design and anclze switching and linear supplies. Dasign AC/DC and DC/DC Converters.
Design Power Transtormers, with up to 50 windings. Design Power Inductors and Current
Transformers. Switchers include Buck, Boost, BuckBoost, Fiyback Perform Stabillty Analysis of
Switchers. Design LC Fitfers. Includes Mag Core Tables. Gain/Phase Plots & Dato, VGA req.

14 INTEGRATED DIGITAL CKTS DESIGN WITH DRAW $29.99 1

% Full EE Works 4.0 (i 12 $129.99 T Heasa

* EE Works with manual on disk $99.99 E¥RGREES

* Any Single Module (excen 11.12.13.19) $19.99 ﬁm;«%%gg cARD,

DOS 3.2 OR HIGHER, M$

Callffax 1(619)384-3042 or send check or m.o. MQUsS;MB SPACE oN
VISA/MC ACCEPTED, $5 95 BHIPPING, CA ADO 7.25% TAX DOT MATRIX PRINTER

GEOBAN ENGINEERING.PO BOX 658 RIDGECREST CA 93556

449"

Connects to standard
482|F:_-'N PC parallel printer port

(EMP-20)

91’2 X 51& X 11/4

4630 Beloit Drive, Suite 20
Sacramento, CA 95838
(Monday-Friday, 8 am-5 pm PST)

Device Programmers

* Easy to use software,
on-line help, full
sceen editor

* Fast Programming

27C010A, 23 seconds
28C020, 34 seconds
270040, 95 seconds

* Made in USA

| 1 Year Warranty

* Technical Support by phone

« 30 day Money Back Guarantee

* FREE software upgrades available via BBS

* Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

* Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))

 Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

3" 2 Jo B GAL, PLD from NS, Lattice, AMD-16V8, 20v8, 22V10 (EMP-20 only)

FOR MORE INFORMATION CALL

NEEDHAM’S ELECTRONICS, INC.

=
@& COD.

PB-10 Internal Card for PC

j - <

»

/¥

2 ft. Cable

(916) 924-8037
BBS 916-924-8094
FAX 916-924-8065
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For over then ten years, DALBANI CORP. was, and
still the ultimate saving source . DALBANI CORP. is a
national and International distributor of quality electronic
parts and components servicing the wholesale, retail
and manufacturing industry.

Since finding the parts you need should not be a major

task, DALBANI CORP. maintains a huge stock of the  Fen 4 (/xu 192 a/,‘uéog M c/véé
most popular parts that are hard to find. Our service,

low prices and quality reflects our commitments to our TOLL FREE 1 -BOO-DALBANI
customers.

DALBANI CORP. keeps customers informed of the

latest new items, that gets to our warehouse, thru T E e

publications.The multilingual sales dept. coupled with ; - l

the state of the art computerized order processing, en- = E . '

able us to offer prompt and efficient service to benefit = -

the customer. — 4y PR
= - ann®
fo” “e

We, offer many shipping options. Company checks,
COD's, Cash and major credit cards are accepted.
There is a $20.00 minimum order.

We smeet o cnstomen meeds

L #58
“ G

Digital Large Lme Of
Multimeter Semiconductors

B oordstar

= \ k Sy

VCR Heads Replacements

Oscilloscopes

[ L 0‘ -:ﬁ
£ e < \

/[ '!ihgzgxi__t- & ‘ e Jra Q x! ; i

‘ P "f‘:'/ Soldering o >

2 - ' Equiments and Tools j
\‘_‘%"’&Efi..' x‘r/ F '

4225 NW 72nd. Miami, Florida 33166
Telephone : (305) 716-1016 or Fax : (305) 594-6588

Business Hours : monday thru Friday 9:00 am to 7:00 pm eastern time
CIRCLE 234 ON FREE INFORMATION CARD
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VIDEO-AUDIO Modulator

MORE POWER!

68HC11,80C51& 80C166

AM Research supports over 30 of the most popular
Embedded Controllers with a highly integrated hardware
Ay it and software development system.

o X

8 B9,/ More Microcontrollers

W& Faster Hardware.
I Faster Software.
M More Productive.

IM More Tools & Utilities.

Single Chip Capable.
M Outstanding Support.

Orders (800) 949-8051
Info (916) 652-7472
fax (916) 652-664

switchable FM/AM Audio

Application for: a rv-stanparns (sc-secaM-paL)

CATV-Modulator Computer TV-Transmitter ¢
Video- Generator, Video security systems etc.

MW MAR-1T, —AMPizas
r
RF "% -
o zoil

Py

cowee  |to pre AMP (e
AUDIO input for AM mo 40 MHz to 1GHz n LV P/P
~20dBm =< ] VIDEO
input »

video‘_gipgs/gl:ﬁm

to prescaler

Audio carrier
4...7MHz

please fax
for samples

or load down with

VIDEO/AUDIO Modulator MODEM the 22page

2 #5670
P X DATASHEETS(PCX)
§: % § SMD small outline {english)
ggmgs © 1 file (80CKB)
2EnCES self decompression
g'g:: §(<_t g set 8N1(ANSI)
- @ < =
53¥E0s == to prescaler
252028 ?_5' v
T =
_§ g:E ez 1 turn
G2 55T & Audiojnput tune o...28V

for FMmod.  3..33pF (450 to S00MHz)

bbs (916) 652-711
email sofia@netcom.com

PICOTRONIC communication

THE EVER POPULAR STEPPER MOTOR KIT
IS YOUR CHANCE TO LEARN ABOUT
STEPPER MOTOR OPERATION WITHOUT
SPENDING A FORTUNE. EXPERIMENT WITH STEPPER
MOTOR CONTROL, SPEED, AND DIRECTION. FEA-
TURES INCLUDE YARIABLE SPEED, STEP, RANGE,

gale

DESCRIBED ABOVE, FEATURING A HI-
TORQUE 12vDC GEARHEAD STEPPER

MOTOR. THE 10:1 GEARHEAD

PRODUCES 1.5 DEGREE STEPS .

GREAT FOR ROBOTICS!
L] A S [
12 VDC to 110 VAC Power Inverter®
Plugs into your cigarette lighter so you can hop in your car or van and power
I those household appliances (upto 100 watts, so better keep the washer/dryer at
homel) Great for TV and VCR on those long road trips to Aunt Matilda's,

Unit features modified sine wave operation, 2% frequency stability,
low battery cutoff and low battery alarm.

4600 Hidden Oaks Lane Zollamtstir.48 ,
Loomis, CA 95650 67663 Kaiserslautern — Fpo 1: 4o 83129579
AM Research The Embedded Controller Experts GERMANY Tel ++ 49 631 29187
r STEPPER MOTORKIT  $16.95 o . > MW CABER sonoiE TN

ELECTRONICS, INC
8123 PAGE BLVD * ST. LOUIS, MO 63130

{DIRECTION, AND ON/OFF CONTROLS AS WELL AS LED (314)427 6116 . Operates on 'vol'Is DC
INDICATORS. KIT INCLUDES 4-PHASE STEPPER  Joors clieGAPEAKE DR, * SAN DIEGO, CA 2123 (A pair of AA or AAA barreries work Great) |
MOTOR (7-1/2 DEGREE STEF5), CIRCUIT BOARD, AND (619)279.6802 L — _WARNING: _AVOID DIRECT EYE CONIACT _ 4
COMPONENTS, REQUIRES 12 VDC POWER SOURCE. 2525 FERERAL BLYD. * DENVER, €O 83211 | 30 pc. IAMPER-P;l:)g; gﬁcumw BIT SET |
GEARHEAD STEPPER MOTOR KIT {203)4°8-5444 Drive bits with hollowed tips designed for those
$26.95 MAIL ORDERS CALL TOLL-FREE | security screws often found in computers and |
THE SAME GREAT STEPPER MOTOR KIT 1-800-669-5810 I other modern equipment. This set includes 9 I

FAX ORDERS (314)427-3147
ELECTRONICALLY SPEAKING,

GATEWAY'S GOTIT!

roughing it at the campsite with the food processor, or any other application you can think of.

— O R el 0 MR e R a0 LS N

| $55.00

I m Mini 5 MW visible laser module I
e — wavelengih 630 - 680 nm.

I 34" x 172" I

| complere unir has a buili-in power supply and an adjustable

culminating lens.

different gizes of Torx bits (T1-7 thru TT-40), 4
sizes of square drive bits (SO thru S3), 7 different
Islzes of hex bits (from 5/64 to 1/4), as well as flat
and phillips bits, a socket holder, a 1/4" adapter,
I and a magnetic tipped handle to accomodate all l

e | I the bits in the set. Handle also has a storage
compartment for pocket use, and the complete set
I comes in a sturdy plastic storage case. Ideal for I

N I the bench or toolbox.
L J

$27.50 (| 127 THERMOCOUPLES

Passive Infra-red Talking Motion Detector 11!

"Stay out of that refrigarator I, "Watch your stepl” ...

Tho possibilitios are nlnl-bugiling with this talking
motion detector. You spaak Inte It to record your messaga
upte 12 saconds long), turn the unit en, end lnlhnﬂr
your volce [or your mothar-in-laws} raminds enyone in the vicinity
that yoo ware u{uﬂng thom, Munr can bo changed with the

flip of o switch. Uses 4 AA bottarios (not included), or en
axternal powar soarce (built-in ;ulr). May be used indepondently
(80 db output) or with an emplitied spasker to blest your messege

throughout the house. Approx 4°x 3-1/2"'x 1-1/2",

dovico. Curront
heat on one side

grab o bette
Small

I vitra Iow-pfoflslecomero with plnhole lens!
175.
I for the super-s&g In all of us, here's the /,
wmwmmdll | latest In little CCD cameras. It Is about &
PELTIER SJUNCTIONS [J 1/2° thick and about one square Inch (like ~
those little crackers that are \

Tha peltier junction is s solid-state thermovoltele
.{plhl to the device will produce
of the devico and o cold surface on
the other side, Water placed on the surface will
freoze or boil depending on polarity of n\?gllol
voltage. 1deal for applications from 3-12 --
and lat your imagination run wildl
DOCUMENTATION INCLUDEDIN
$20.00({epprox.1.17"x 1.17"14x.12")
Large  $29.50{epprox. 1.56"x1.56"x.15")

for
youl) It can be housed In almost anythlng
due to it's small slze. Requlires IQW
and a little Imaglnotion. ?P:ls camera Is a tiny
1.3%x1.3% 0.6", features a pinhole lense, a 0.4
lux 1/3 CCD sensor, 380 lines of resolution, and
electronic shutter time of 1/100,000 sec.
Whether you're spyling on your mother-in-law or
navigating your RC car, this Is the ultimate In
minlature survelllonce.

THE FINE PRINT : PRICES SUBIECT TO CHANGE WITHOUT NOTICE * GATI
ACCEPTED * 510 MERCHANDISE MINIMUM ON MAIL

AY IS NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD, VISA AND DISCOVER

RESTOCKING CHARGF MAY RE ASSFSSFN ON RFTIIRNED ITEMS  DIO YOUL EVER STOP TO THINK  AND FORGET IO START AGAIN2

HANDLING WITHIN THE CONTINENTAL U.S. {ITEMS REQUIRING ADDITIONAL AMOUNTS ARE NOTE

ORDERS ° SUPPLY OF SOME ITEMS IS LIMITED * PRICES DO NOT INCLUDE SHIPPING * UPS GROUND SHIPPING" CL(OER
E NOTED)...54.25 FOR THE FIRST ITEM, $0.50 FOR EACH ADDITIONAL ITEM.
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IfYou DON’T BELIEVE
these PROFESSIONALS

Lane Norman -
Normans Elec. Inc. -
Atlanta GA

A cost effective solution to
Desoldering Equipment at less
than half the price of most

uipment. It's performance is
i‘g OUNDIN
Mike Murphy - Service

Center Co-Van Nuys CA
The single best investment of
repair equipment we've made. It
outperforms all other
desoldering tools we’ve used
Easier 10 use and least expensive

D. Monroe - Marc Electronics Virgmia Beach VA
Best investment we've made. Saves time, especially with
multi-sided PCB's. Extremely pleased with warranty
Failed and replaced by DEN-ON overnight

Dick Manning - Dicks Electronics - Hartiand W1
The ease & speed of conh:ronem removal greatly increases
productive time. The SMD kit makes removal a breeze,
even for inexperienced Techs

Dave Hayes - EH Engineering ILtd - Lincoln NE
Has been a durable & rcliable desolder unit. Our use has
been both lab & field application over the last 2 yrs

Bob Sorrels 1o Polytronics Microcomputer - Shreveport LA
We've used our SC7000 almost every day for about three
years with virtually no problems. Just spend a minute each

day 10 clean before shutting down

George Hefner -Hefner Electronics - Coleridge NE
Being a one-men service center, | hesitated to spend the
money on a desoldering 100! . however all that changed
when 1 nearly ruined a $400 computer logic board. 1 use
the SC7000 daily. It has cut my desoldering time by 50 to 75%.

Steven Gray - Electronic Wizards - Wichita KS
By far the best desoldering tool we've ever used Much more
suction than other similar types we've tried. No trouble with
postage stamp IC's or anything else.

Dennis McMannis <Thorm Services Int. - Mabelton GA
The SC7000 has decreased my use of wick by 75% and at
$25 a roll, it pays for itself within months. My total bench
time is reduced by approx. 20%

Don Cressin Certified Electronics Serv Elicott City MD
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

Doug Pettit - LuRay Electronics - LuRay VA

We found that the SC7000 not only saves money vs. wick,
but saves valuable time in troubleshooting 1t nr!ows you
to be more accurate in removing SMD’s

Haruld Smedberg - Flectronics - Custer M1
The SC7000 has reduced my damage to PC boards b

90%. It has also decreased my desoldering time by 0%
The best priced tool on the market

Paul Horvat - Service Excellence Inc.- Dumont NJ

It has made a almost impossible job (desoldering a 64 pin
CcP {(a piece
of ca

call FOR Your sy

onour

DEN-ON SC7000

Desoldering Tool
or order TODAY For Lowest Prices

We accept Visa, M/C, A/E, Discover, COD Company
Check, & P.O.'s from qualifying companys

1-800-394-1984
orfax (316) 744-1994

Purchase in advance and receive a
30 DAY MONEY BACK GUARANTEE

HE:: ¥
LECTRONIC
 MLNSTRUMENTS

6222 N. Oliver Wichita, KS 67220 NC
Evaluated in Electronics Now, Jan. 1994

SHOW TIME CABLE

Your Cable Connection To The Stars! ‘

Order your FREE
catalog today!
1-800-643-4258

I

STARGATE SST
Converters & Descramblers
All Makes & Models
Quantity Discounts
30-day Money Back Guarantee
Best Warranties

Show Time Cable

643 N 98th St STE 260
Omaha, NE 68114

COD » MasterCard ® Visa
A.nex ® Discover

 MODERN

BEST DEALER PRICING!

CABLE

IMPROVE YOUR IMAGE WITH
VIDEO STABILIZERS

30 0N
(13
ﬁ&\ A

Now you can tune-in your favorite
cable TV programming and
SAVE $100°S - EVEN $1000°S

on premium CABLE TV EQUIPMENT.

ELECTRONICS
1-800-906-6664

2125 S. 156TH CIRCLE * OMAHA, NE 68130

www americanradiohicetorv com

evelopmen

JM-PICE

Three tools in one: Simulation, In-circuit
Emulation, and Programming.

Up to 16 MHz In-circuit Emulation

for the PIC 16C5x, 16C64, 16C71,

and 16C84 in DIP Packages.

Assembler and Simulator.

Single step and stop at breakpoints.
Programmer for PIC 16C5x, 16C64,
16C71, 16C84, and 17C42.

PC-hosted, communicate via the printer

8051 core processor with 8 channel
10-bit A/D and PWM.

24 more /O and RS-232 port.

32K ROM and 64K RAM.

$ 120 each SBC, high performance
development system features assembler,
disassembler, monitor and example
programs, real-time execution and
debugging ($70 more).

Eight channe! 8-bit A/D converter.
32K ROM and 32K RAM.

$120 each SBC, 40x2 LCD $20.

Add $70 for the real-time integrated
development system.

Other CPU Development Systems and
custom design are also available.

el

Emulates ROMs or RAMs in 8- and
16-bit systems.

Optional assembler, disassembler, and
ROM-debugger $100 each CPU.
$195 (2716-27256) or $245
(2716-27010). 90 day warranty,

15 day money back guarantee.

® $100 each CPU.

Assembler, Disassembler, and windowed
symbolic Simulator/Debugger.
Simulates 8048, 8051, 8085, Z8, Z80,
64180, 6800, 6801, 6805, 6809, 68HC11,
6303, 6502, and 65C02.

83 Seaman Road, W Orange, NJ 07052
Tel:(201)325-1892 Fax:(201)736-4567

J&MMicrotek, Inc.

MON SOIUOJIOB(T 'GE6 L JOQUIBAON
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o

AL B0 201 C&S SALES WRITE FOR
Sheosat-adon (Gan) EXCELLENCE IN SERVICE FREE CATALOG

Line Tracker Dual-Display Electronic Tool Kit Model TK-1000
MV-963 LCR Meter| A professional organizer tool kit at affordable prices. No
$52-95 w/ Stat Functions student should be without this unique tool kit that holds all

the tools you need.
(Infra-red Sensor) B+K Model 878 Including:

The robot follows s $239.95 Diagonal Cutter

- blsE NG Auto/manual range | Long Nose Pliers
white paper " "
Preassembled PCB Many features § 6" Wire Stripper
with Q factor | Solder 60/40
High Accuracy j 6" Screwdriver
- 6" Phillips Driver
Robotic Arm Stereo Cassette Player| safety Goggles
Y-01 ) . Kitl IC Puller
$49.95| &5 - i Model | 3pc Nut Drivers
. = fron 25W
(Wired Control) TR-18K iron Stand
Movement grabs $16_95 Solder Wick

. Sig=ioaees, Headphones | Desoldering Pump
ifts & lovigka) Included | 5 pc Solder Ease Kit
pivots from side to side 8o Precision Screwdiivers
=S ISCISOn DCrewarvel
Elenco Digital B Digital Function Generator
LCR + DMM Capacitance ‘ BN | CR Meter GF-8026
EDM-83B LCM-1950 Meter| o o &  LCR-680| jmumsswet’ $239
$175.00 $79 CM-1555 $79.95 vereeil |
Almost every 12 Functions $49.95 3-1/2 Digit] &g IntExt
feature available Freq to 4MHz Measures capacitors | LCD Display " Operation

Bargain of Inductance Sine, Square, Triangle, Pulse
from . i — Inductance
the decade Capacitance rom .1pf to 20,000uf § S 1uH to 20MQ Ramp, .2 to 2MHz, Freq Ctr

3-3/4 Digit Multimeter Digital Frequency Counter Fluke Multimeters
—— BK-390 Multimeter Kit] " F-1225} (Al Models Available Call)

$139.00 | mmpwey W/ Training Course s ify  $225.00| scopemeters 70 Series
0.1% DCV accy | & ! M-2665K JEE . I§¥ 8 Digit LED display | Model 97 $1,795 Model 701) $69.95

Analog bar graph || s Wide meas range | 10 Series Model 7311 $97.50
Auto/manual ranging | K $49.95 [om High sensitivity | Model 10 $62.95 Model 7711 $149
Capacitance meas | & el#4s Full function 34 ranges Data hold function | Model 12 $84.95 Model 7911 $175
Temperature probe Ideal school project Input impedance 1MQ or 50Q § 20 Series 80 Series
M-2661 (Assembled) $55.00 10:1 input attenuation function | Model 291 $175  Model 87 $289
Triple Power Quad Power High Current DC Wide Band
Supply Supply Power Supply | isammr—as Signal
XP-620 2 e XP-581 BK-1686 $169.95] [/ CEli@ Generators
By Elenco| ] By Elenco | 31014 VDC Output | [t <
$75.00f NS $79.95 | For seniomg righ
3 fully regulated supplies; 1.5-15V @}  Four supplies in one unit; 2-20V @ 2.5A, *" power car stereos RF Frequency 100K-450MHz
1A, -1.510-15V @ 1A or 3-30V @ 1A} 5V @ 3A, -5V @ .5A and 12V @ 1A. All camcorders. ham radios. etc | AM modulation of 1KHz Variable
&5V @ 3A Kit XP-620K $49.95 regulated and short protected Connect 2 or more in parallel] S$G-9500 150MHz $239.00

Telephone Kit Function Generator] Learn to Build & Program Digital/Analog Trainer
PT-223K Q Blox{ Computers with this Kit Complete Mini-Lab For Building,

$14.95 Testing, Prototyping Analog and Digital
By

Avallable y b | By Elenco
Assembled ot $29,95 iyn US.A.

PT-223
$15.95 Kit $28,95 e
Sine, Triangle, Square Wave g2 i e 3 KLY L $1X5K9592§
AM/FM Transistor Telephone Line T = | T .Kit
Radio Kit Analyzer : A mm-s000 : ‘ X K520
with Training Course | [if oy ELLL ) Elenco = ———
Model AM/FM 108 | Il . : | : §'123 o5 $129.95

i 4Trsanzsis?;rg§?)iodes . j ./ | From scratch you build a complete system. | Designed for school projects, with 5 built-in
Easy to build because 1 Our Micro-Master trainer teaches you to| power supplies. Includes a function generator
schematic is printed on the PCB o write into RAMs, ROMs and run a 8085} with continuously variable, sine, tngngular.
Makes a great school project Kit TT-400K $19.95} microprocessor, which uses similar] square wave forms. All power supplies are

Model AM-550 AM Only $17.95 | Assembled TT-400 $26.95] machine language as IBM PC. regulated and protected against shorts,

WE WILL NOT BE UNDERSOLD 15 DAY MONEY BACK
UPS SHIPPING: 48 STATES 5% C & S S A L E S I N C = 4 GUARANTEE

L RES 7.5% TAX ($3 min $10 max) 150 WEST CARPENTER AVENUE. WHEELING, IL 60090 @ FULL FACTORY WARRANTY

OTHERS CALL FAX: 708-520-0085 (708) 541-0710

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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FREE PROBES
WITH ALL
SCOPES

ELENCO ¢ HITACHI ¢ B+K

SCOPES

AT GUARANTEED LOWEST PRICES

QUALITY - ELENCO OSCILLOSCOPES

2- YEAR WARRANTY

- 40MHz

HITACHI POPULAR SERIES
V-212 - 20MHz, 2 Channel
V-222 - 20MHz, DC Offset
V-422 - 4A0MHz, Dual Trace
V-522 - 50MHz, Dual Trace
V-523 - 50MHz, Delayed Sweep
V-525 - 50MHz, w/ Cursor

HITACH! COMPACT SERIES SCOPES

V-660 - 60MHz, Dual Trace $1,375.00
V-665A - 60MHz, DT, w/cursor  $1,449.00
V-1060 - 100MHz, Dual Trace $1,549.00
V-1065A - 100MHz, DT, w/cursor $1,695.00
V-1085 - 100MHz, QT, w/cursor  $2,125.00
VC-6045A - 100MHz, Digital Stor  CALL

60MHz
s-71360 $775

Delayed Sweep

s-1365 $849

Cursor Readout

¢ Voltage, Time
¢ Frequency differences
displayed on CRT

s-713¢0 %495

2- Channel

s-1345 $575

Delayed Sweep

¢ Beam Find
¢ Component Tester

25MHz
s-1325 $325

2- Channel

s-71330 $449

Delayed Sweep

¢ Beam Find
¢ Component Tester

Elenco DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

2K Word Per Channel e Piotter Output
8 Bit Vert. Resolution ¢ 2048 Pts Hor.

$749

VC-6025A - 50MHz, Digital Stor CALL

C&S SALES INC.

150 WEST CARPENTER AVENUE, WHEELING. IL 60090
FAX: 708-520-0085 (708) 541-0710

Resolution e Much More

CALL TOLL FREE
1-800-292-7711

1-800-445-3201 (Can)
CIRCLE 332 ON FREE INFORMATION CARD

www americanradiohistorv com

Modet 1521

$749.95

Modet 2160

$949.95

MWodet 25224

$869.95

WRITE FOR
FREE
CATALOG

B+K 20MHz

2 Channel
MWedet 2120 $389.00

elayed weep
Wodet 2725 $539.95
40MHz DUAL -TRACE

« 1mV/div sensitivity

« Video sync separators
» Z axis Input
«» Single sweep

« V mode-displays 2 signals
unrelated in frequency

60MHz DUAL-TRACE

« 1mV/div sensitivity

« Sweep 1o 5ns/div

« Dual time base

« Signai delay line

« Component tester

« V mode-displays 2 signals
unrelated in frequency

100MHz THREE-TRACE

Wodet 2190
$1,379.95

» TmV/div sensitivity

» Sweeps to 2ns/div

» Dual time base

» Signal delay line

« 19kV accelaerating voltage
= Calibrated delay time multiplier

20MHz ANALOG with
DIGITAL STORAGE

» 20MHz analog bandwidth
» 20MS/s sampling rate

« 2k memory per channel

» 20MHz equivalent

time sampling

FLUKE SCOPEMETERS

A handheld instrument that combines a
S0MHz, 25MS/s dual channel digital storage
oscilloscope with feature-packed 3000 count
digital multimeter.

Wedet 95 - $1,225
Wadet 95 - $1,549
MWadet 97 - $1,795

. Autosét,‘ automatically
sets voltage, time & trigger
e Multimeter display,

3-2/3 digits (>3000 counts)
e True RMS volts; AC or
AC+DC up to 600V

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY

ALL PRODUCTS ARE FACTORY NEW

PRICES SURJECT TO CHANGE WITHOUT NOTICE

MON SOIUONDB|T ‘GEE | JOGUIBAON
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systems. Handcrafted in the U.S.A.

Parts Express is proud to

Ultimate 12" AU1290 Dual VC Subwoofer

Just one listen to this 12" dual voice coil subwoofer
from Ultimate will leave no doubt that this sub can
shake, rattle, and rolll Works extremely well in
car audio, home theatre, or satellite/subwoofer

*Power handling: 350 watts RMS/500 watts max
*Voice coil diameter: 2 inch ASV voice coil #/mpedance:
6 ohms per coil ®Frequency response: 18-1,000 Hz

*Magnet weight: 90 oz. ®Fs: 21 Hz ¢SPL: 88 dB 1W/1m
® ®Vas: 5.9 cu. ft. ®Qrs: .421 ®Xmax: .41" ®Net weight: 11 Ibs.

H#EN-292-710......cccenierninee $115.50

15 $107.80, $99.90 .

announce that we now
stock the high quality NTE

line of semiconductors. Technicians’ Turntable

NTE has been supplying Turn-
the electronics industry with ;‘:ggf \\
top notch replacement parts repair of VCRs, TVs and more. Eas-

forover 15 years. AllNTE
products meet or exceed in-
dustry specifications and
offer an exclusive 2 year

ily turn unit for convenient repair.
Holds up to 200 Ibs. Dimensions:
20"W x 15" D x 1-1/8" H. Black

pebbled surface. Includes 4 anti-skid

manufacturer warranty. adhesive feet. Net weight: 9 Ibs.
#EN-360-427 $28.50(‘_3) $23.80,, .
(4-UP)
Leatherman Tool [ AEALLER AN

The Leatherman tool is an extremely versa-
tile and durable compact toolchest you can
hold in your hand ... contains 12 useful tools
in one! Needlenose pliers, regular pliers, awl,
Phillips screwdriver, three siotted screwdriv-
ers, can and bottle opener, wire cutters, file,
knife, and 8 inch ruler. Made of only the
_highest quality 100% stainless steel. In-

cludes sturdy leather sheath. 25 year manu- | - &
facturer warranty. Net weight: 5 oz.
#EN-360-990.......cccovvmrrrrcnnrinimennnenne i $39.95(1_3) ..... $37.50(4_UP)

Idler Tire Kit

Have the tire you
need in stock
when you need it.
This comprehen-
sive kit contains 180 of the most
commonly used tires in an easy-to-
use tase and a cross reference for
32 manufacturers crossing to over
600 VCR model numbers. A $400.00
retail value. Net weight: 1-1/2 Ibs.

#EN-400-900.... ... $39.95

KIT

Fluke Model 12
Multimeter

The Model 12 compact
digital multimeter com-
bines basic features,
high performance, low
cost and Fluke reliabil-
ity. It was designed for
first level electrical and
electronic troubleshoot-
ing. Includes 9V bat-
tery, operating manual,
and test leads. Two FLUKE.
year manufacturer warrant)'.
Features: ®Measures AC/DC volts,
4000 count digital display,
®Autoranging, ®Automatic shut off,
#Diode and continuity test, #1.5% ac-
curacy, ®V Chek™ overload protec-
tion mode, ®Capacitance check to
999 uF, ¢0.9% accuracy, ®Min/Max
Record with time stamp, ®Input
change alert, ®Continuity Capture™
(captures and records intermittent
opens and shorts), ®Net weight: 1 Ib.

#EN-392-020........... PR— $92.50

Vifa D25TG-05 1" Poly D

assembly, and highgower handling.
*Power handling: 1

weight: 8.5 ozs. ®Fs: 1500 Hz ®SPL:
*Net weight: 1-1/4 Ibs.

#EN-264-502........ OO

Excellent performance at a moderate price. This
ferro fluid cooled 1" poly dome tweeter features a
high loss diaphragm, user replaceable voice coil

0 watts RMS/140 watt max
*Nominal impedance: 6 ohms ¢DC resistance: 4.6
ohms ®Frequency range: 3,000-24,000 Hz ®Magnet 2

ome Tweeter

90 dB 1W/1m

$18.50, , $16.80,,,815.45

(4-11) (12-UP)

Audié Generator

Square wave
and sine wave @@
generator use-

These mini weatherproof speaker
cabinets are made from high impact

Ieli;fg;aau\aaiél polypropylene which is completely
applications weather sealed making these perfect
G%%erates 10 . for indoor or outdoor use. These great
Hz to 1 MHz in = sounding mini speakers feature a 5

5 ranges. Output voltage: 8V RMS
sinewave, 10V p-p squarewave. +/-
3% dial accuracy. Output imped-
ance: 600 ohms. Synchronization:
+/-3% of oscillation frequency per
VRMS. Dimensions: 6"H x 10"W x
5"D. Includes test lead, AC power
cord, and manual. One year manu-
facturer warranty. Net weight: 6 ibs.

#EN-390-620.................. $119.00

dome tweeter. Ideal for use as
extension speakers or for surround

#EN-310-020 (Black)

Mini Weatherproof Speaker System

polypropylene cone woofer and a mylar

sound. Small size blends easily into any decor. Frequency response:
130-20,000 Hz. 8 ohm impedance: 30 watts RMS, 60 watts maximum
power handling capability. Mounting brackets included. Dimensions: 8"
(H) x 5-1/2" (W) x 4-1/2" (D). Net weight: 10 Ibs.

H#EN-310-025 (White) ......ooeveeeeenes

6-1/2" Two Way In-Wall System

This is our most popular in-wall. You won’t
believe how good these really sound. Big
enough to produce great home theater
sound and still fit everyone’s budget. Put
a pair in every room of your house. Great
for front or rear speakers in your surround
system. The 6-1/2" polypropylene woofer
and 1" textile dome tweeter were specially
designed with home theater in mind. The
crossover network utilizes a mylar capacitor for crisp clean highs. 3
piece design make installation in new or existing walls a snap. Textured
ABS frame and steel mesh grill are spray paintable to match (or blend
into) any decor. Speaker front plate is “blacked out"” for cleaner “through
grill” appearance. System comes with speaker assembly, removable
metal grill, heavy steel backer plates, screws and hardware, hole cut-out
tempiate, paint mask, and detailed installation instructions.
Specifications: ¢6-1/2" polypropylene cone woofer with poly foam sur-
round. ®1" textile dome tweeter/midrange. 8 ohm impedance. 3 com-
ponent L/C crossover network. ®Frequency response: 50-20,000 Hz.
*Power handling capability: 60 watts RMS/100 watts max. ®Sensitivity:
89 dB 1W/1M. ®Overall dimensions: 8-1/2" W x 12" L x 3-1/2" D. eHole
size: 7-1/4" x 10-3/4". ®Fits into standard 2" x 4" wall. ®Net weight: 12

Ibs. per pair.
$104.95 $96.50 $85.50

#EN-300-036 ........... A . o

Professional Strobe
Light

No top notch light-
ing display is com-
plete without a
powerful, high
speed strobe light.
This professional unit
features an ultra bright xenon flash
tube, reflective bowl, variable speed
control, and on/off toggle switch. A
1/16" clear plexiglass cover is
mounted on brass stand-offs to pro-
tect the flash tube assembly. In-
cludes adjustable mounting bracket.
Dimensions: 9-1/2" (W) x 8-5/8" (H) x
6-7/8° (D). Net weight: 7 Ibs.

= 87995 5006) - 574804 a5 | HEN-243-072 .crrrorreo $92.80
Troubleshooting And Repairing Consumer
Electronics Without A Schematic Ty
A common problem faced by repair technicians is having AND REPAIRING

to troubleshoot electronic equipment without a s A
schematic. With hundreds of illustrations, this

indispensible guide demonstrates how to locate, test,

and repair amplifiers, TVs, CD players, radios, power Winiour
supplies, and more. Written by Homer L. Davidson. 320 A ScHEmMATR?
pages. Copyright: 1994. Net weight: 1-1/41bs. =
#EN-500-305........ e $22.95,

ture is adjustable up to 1067° F. [ro

built-in striker and 2.4mm tip are in-
cluded. Limited one year warranty.

#EN-370-235......cocecvvcenneenennnne

Isotip Butane Soldering Iron

The ideal soldering iron for field repairs where no AC
power is present. Operates.for up to 100 minutes of

continuous soldering per refill. Uses standard butane
(not included) avaitable ‘at most stores. Tip tempera-

a torch attachment which easily screws on in place of

the soldering tip. As a torch, one refill will provide up to
1 hour of continuous flame. Temperature is adjustable
up to 2372° F. A protective cap with a

n also comes with

ISORTIP

ordliem solderng iron

Parts Express™

340 East First St.

Dayton, Ohio 45402-1257
Locatl: 513-222-0173
FAX:513-222-4644

30 day money back guarantee #$20.00 minimum order #We accept Mastercard, Visa, Discover, and company
C.0.D. orders #24 hour shipping ®Shipping charge = UPS chart rate + $1.90 ($5.00 minimum charge) ®Hours 8:00
am - 8:00 pm ET, Monday - Friday €9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping
estimate on orders exceeding 5 Ibs. ®Foreign destination customers please send $5.00 U.S. funds for catalog.
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The Wet Look™ T 72 Pin Game Cartridge
The Wet Look™ is a ncw ConneCtor .
generation of high gloss Quality
polymers formulated replacement for
aspecially fcr the speaker the game cartridge
connector used in

industry. This superior
{ coatingprovidesg Nintendo Entertainment

3-In-i Universal Remote protective “coat of armor” ISysC}‘ems (r;j ES). Relp_efaled
This remote will sperate any ro- j for your paper cone oading and removal of game
rlt::)le rontrolled ':gble box ¥" ar speakers. A special U/V cartridges damages the connector
VCR at just a fraction of the rost inhibitor has been added ic contacts and produces symptoms
of a factory replacement! This reduce the decaying effecte such as a flashing blank screen or
unit is already preprogrammed to of the sun’s ultraviolet rays. distorted picture. Revitalize your unit
include the most common codes. it The Wet Look™ makes by feplacu)g the game connector.
is attractively styled, durable, and paper cones resistant to It's simple; there is no soldering
=asy to set Up and operate. The water, humidity, sun, anc required and only a phillips head
manufacturer even offers 2 lol! free salt. Bestof all, it's easy *» screwdriver is ”_99d9dl to complete
consumer help line to answer ques- apply and cleans up with installation in minutes! Our
tions and provide customer assis- soap and water. ! pint arn. fp‘?g::g%’;‘emné ggrq?ai?tso{o??gn%olli(fje
}ﬁnr:%.egleqmres 2 AAA batteries (not #EN-340-510 (Clear) —....cceercereesseannn- R 0, 8 lance
<y a())' boo e HEN-340-512 (BIACK) wevrreereceereemsseasmsnarerevrncres $8.95... | to oxidation. One year warranty.
R TYam TR e - e 4 #EN-091-900 $8.95“_9) $7.95(‘0AUP)
Pl T T T T RS-232 A-B Swiich T
BigFoot™ . | ttigh rotiabitity #stary type switch. Fully —_—
“Copper {ip” design standard 1/4" ) / R | shielded, heavy gauge steel con- " : -
{ phone plug. Unsurpassed quality & ¢ | struction +ith gold plated connectors. a7 .
| ensures low noise and high 2 4 . All ninc ~witched th-ough (except "
conductivity zonnection. All metal/ | ground), Used to switch multiple : B
nylon constriction with externat orinters o- romputars. Full ane year el t
solder connections. Insulator | warrante. Net veight: 1-3/%lbs. ]
sleeve included. 5/16" ID o
harrel. Made nthet}S.A, ’ HBEN-130-0100 ..cerreeeeiiernrnmeevirrncrannnnees . $9.95(1 2) $8.95(3_9) $7'95(!0-UP)
"7 || car Stereo Power Supply Capacitors 2
| #EN-092-200 (MoRo) .... - $2.25 8795 .., $1.75,, l et Sl suppu?egs?:nmy !:’ck -
#EN-092-206 (Stereo) .c..coccevereeenee $3.25 ., $2.90,,,.., $2.65,, .., the rapability to produce large amounts of
instantaneous power. These computer grade, car
== stereo rapacitors werk by storing energy and

| supplying, on demand, a quick burst of energy to
the power amplifier. The result is tremendous
bass punch and dramatically ‘mproved transient
l response, Feature gold nlated terminals.

Printer Cables

25 pin male RS-232 t» 36 pin male
Centronics connector. Fully
shielded and molded cable with all
25 conductors connected. Con-
venient thumhscrew hardware ~n £

i Output of Aternator

= |
@)__%J Ul

the RS-232 nonnecter.
Price Price Price

Part # Length (1-9) (10-49) (50-UP)
EN-130-220 6 ft. $4.50 $3.90 $2.90 —_ Price Price
Es}ggggg 1gg g.gg ;.gg g,;g ' Partf  Value voliage Dimenslons  Weight (1-15) (16-UP)

B ; 2 : ; EN-029-1000 1,000,000 ut 16 VDC 3'(dia.) x 8-4/2° 3 Ibs. $59.80 $52.80
EN-130-228 251t 10.90 9.50 7.90  EN.020-1008  *,000,000 uf 20VDC  3'{din) x 8-1/2° 79.80 73
EN-130-229 50 4. 19.80 17.50 14.90 pariand Saiicrd in)miite Pl 8 iy vy

video Schoot  Electronic Video Libra Skew Driver Pro

] ! IAY
videos make i gaye nver $26.00 by = -
. y purchas- ¢ ) e —
2[37;}0’;2"0 ing this complete library of six - (:’E:—__\: —
L Video School instructional vid- - PO O
] = comprehenc eos. You'll receive VCR 1- BUY THE This unique tool features a gear

1 Sk the complex 3 :
nperationc of YCRe, ~amcorders, H?XOI?ISL? ?qlggf ,S‘\ /VCCRRSZ_

and more. From How to Clean o P N

VCRs for the video rental store, géﬁmégsggﬁ;”l&néggi

Minor Camcorder Repair for the VCR 5-Diagnosing Video o
l advanced service shop. There is Heads. and Cam 1-Minor
something fo- everyone! These Camcorder Repair. Net
tapes also make great new weight: 5 Ibs. :

SET AND driven offset bit driver to be used in
| tight spots or where conventional
1 SAVE| -\ | screwdrivers just won't fit. Intludes
_Ll * T | 1747 and 3/16" slotted bits, T15 Torx®
/\/\/\/\ bit, and 2 phillips bits that are
contained in the handle compart-
ment. Can also be used with a 1/4"

340 East First St.
lm b s

Dayton, Ohio 45402-1257 P A
Local: 513-222-0173 - - -
FAX:513-222-4644 Source Code: ENM

ZIRCLE 262 NN FREE INFORMATIOM CARD

7 o i & o= electric drill. Made in the U.S.A. Net
i G 0'0Y9¢ CE/TanoR Lieos. T e $195.00,,,, | weight: 1/2ib.
#EN-360-178 $39.90  $34.50,
Pari# Description - Price
EN-505-010  VCR 1, How To Clean VCRs $28.95 F R E E =
EN-505-020 VCR 2, Minor VCR Repair ! 38.95 S
‘ EN-505-025  VCR 3, Minor YCR Repair It 38.95 g
EN-505-050  VCR 4, Common VCR Malfunctions 38.95 JESBress O :
EN-505-035 VCR 5, Diagnosing Video Heads 38.95 e b
| EN-505-030  VCR Test Patterns Alignment Tape 23.95 T e os > 5
EN-505-040 Cam 7, Minor Camcorder Repair 38.95 s ©
EN-505-085 Microwave Over Repair 39.95 e mml <
! EN-505-080 Nintendo Repair and Maintenance 33.95 et 5 RERY LS i
EN-505-090  IBM Compatible Computer Assembly 28.95 > ot s e i > 3
l EN-505-005  'i-Fi Alignment Test Tape 29.95 o 3
2 = WA= © R Ie F é
EALPILL e
Parts Express™ CALL TOLL FREE rasisosn @ 3

~
w
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Complete Low Cost Data Acquisition System

Electronics Now, November 1995

® o o o o

for Windows - $67

fve EdifficwfFiter_Qpuons_plarms View Window Help |
f 7

8 channel recording (4 analog & 4 switch monitoring channels).

Record up to 5000 data points per channel per recording.

Real-time graphical displays of data acquisition e.g. analog & temperature.

No analog to digital hardware required, uses the PC game (joystick) port.

Better than 8-bit resolution, selectable sample rates (from minute range to 20
hertz), option for user defined hi- and low- alarms.

Software calibration features allow calibration of sensors and joystick port.

Save data in ASCII & BMP formats, supports OLE with EXCEL.

Built in spreadsheet, ASCII data editor & graph plotting windows.

Includes extensive documentation, plus examples of PC data acquisition projects
(circuits & component suppliers) e.g. temperature, light, voltage, position sensing
& switch sensing. For most hardware interfaces little more is required than a
resistor to link a voltage or sensor to the joystick port.

Purchase Price $67 + Shipping and Handling $5 (USA) or $7.50 (Canada)

Phone for further information. Ph. (805) 499 7990

Measurement Software, 2238 Adrian St., Newbury Park, CA 91320, USA

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, where chronic

exposure may cause
mentalor physical problems. Even the EPA namesthese
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The Trifield™ meter detects far more of these fields than any other
electromagnetic pollution meter. It's the only one that independently
reads AC electricfields, AC magnetic fields, andradio/microwaves. Italso
reads field strengths in all cirections simultaneously. Every other meter
thatsells for under $500 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological
effects.

The TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Thresholds are based on epidemiological and faboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relative exposure is prudent.)

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

Alphal.ab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 54 3-6545

What'’s the easiest way to get Radio Active?

Dial 1 800 445 7717

TRIDBENT
T

5; ? ojaela]w;
P erm ofo0fo;

Tndent TR4500 with optuonal
Spectrum Analyzer 1-1300MHz §
$669.00

These are a few of our products and price values. For more information dial 1 {e]]]
free or use our BBS, or get instant specs & info. from our fax back service.

Toll Free, 24 Hours! For orders or for

tech support, dial our 800 number. For

Fax Facts Instant catalog sheet ser- =F

vice, dial 317 849 8683. Computer BBS cOMMUN

ONS change. Ground shipping and handling charge $6.95

& Fax/Modem,317-579-2045. Mastercard, Visa,
Checks, Approved P.O.'s & COD (add $5.50) & AMEX,
Discover. Prices, specs and availability subject to

10707 E. 106th St. Fishers, IN 46038
CIRCLE 211 ON FREE INFORMATION CARD

wwWww americanradiohietorv com


www.americanradiohistory.com

SPECTRUM ANALYZER SCOPE ADAPTER

b O €

9 . -
W 3

‘ 5’ £ .~‘

100%

A MUST FOR EVERY SHOP:

The SAS00ADP Spectrum Analyzer Scope
Adapter works with any Scope Just one
connection to the Vertical & Trigger Inputs
and any scope becomes a full function
Spectrum Analyzer. Tune H.T.'s Filters,
Mixers. Check all RF based Systems. The
SASOOADP Scope Adapter will compliment

'ACTORY ASSEMBLE

any Ham Shack, Radio Service Shop or
EMI Test Lab.. MADE IN THE USA Not
a kit. If you have been waiting for a low cost
High performance Spectrum Analyzer atan
affordable price , take Advantage of our
special introductory offer. Add a 5S00MHz
Tracking/Noise Generator for only $100
and save a total of $200.

1 MHz TO 500MHz
SPECTRUM
ANALYZER

AS SEEN ON YOUR SCOPE

NOT A KIT MADE IN THE USA

SAS00ADP onLy $399.00

Add Tracking Gen. $100.00
Introductory offer only

$499.00

SAVE OVER $200 Reg. price $699

— === — ==
Model SA1300B 1-1300 MHZ
SPECTRUM DISPLAY MONITOR $995.00

The SA5S00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your scanner or communication receiver.
The SAS00A is a Full Function Spectrum Analyzer with +/- SKHz
Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SASO0A
The first affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6

ADVANTAGE INSTRUMENTS CORP.

4

- In One

Sweep $1995.00

TWO FULL FUNCTION ANALYZERS
Quality & Performance with 80dB on Screen, -100 dBm Sensitivity,
Center Freq. Display, +/- SKHz Narrow Band Filter 50 MHz Marker.
DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed,
Video Filter, and 40dB Input Attenuation. SA1300B 1-1300MHz

6
SA1800C 1-1300 & 850-1850MHz $2395 With Opt. 1,3,5,6

MC -VISA - DISCOVER call 800-566-1818
3579 Hwy. 50 East Carson City, Nevada 89701 702-885-0234 FAX 702-835-7600

SETTING THE STANDARD
§ SA500A, SA1300B, SA1800C
SPECTRUM ANALYZERS

STARTING AT $995.00

MADE IN THE USA

6"x 12*x 16" (Hx W x D) (only 16 LB)

SA1800C Showri $2395.00

Options 1.3.5.6

MON S21U0J08|3 ‘GE6 L JOqUISAON

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 222 ON FREE INFORMATION CARD
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Caller 1D

Largest Selectlon of HOME AUTOMATION

Electronic Kits
PrOdUCtS in the Wor'd' Telephone Dialer
CSEYEEEUUY SEeywy. i Multistation Thermometer Warks wiih your Culler 1)
e | Miceocontrller hused telephone to sture: 240 Gy 150 calls! Retri ricses
' F herean T Nay canuils wames and numbers in
Browse us on the WEB! s s DY 2 ST N
1 ta your PC via RS232 Serial data memary, Warks with 94
4 e " hittery wy ac adapler,
hittp://www.techmall.com/smarthome o A e e, AR T B aianiie

¥ rviegreey Fahrenheit. Temperatures and 12 huttan keypad bor ey

| can whwo be displaved in Celdur, casy data entry and usc. your PC via and K\uz serial daty
Jink

! Call for Information

1-800-772-3945 or 303-770-5747
GENOA Group, 7304 S. Alton Way, Suite A, Englewood, CO 80112

Don't lose sight { E

Hundreds of hard-to-find automation, %10, 2nd wirslass 7

systems, surveillance cameras, infra red audiopide control, %
HVAC, pet care automation, wiring supplies, and much morel

Home Automarion Systems, Inc. o
151 Kalmus Drive, Ste L4, Costa Mesa, CA 92626
Questions 714-708-0610 FAX 714-708-0614

—

PROGRAM

) NV - atalog. EDUGATION
A of Glaucoma.

DESCRAMBLERS

yrecureo cnours  § NOBODY BEATS
. EEA‘OMS EW OR USED} ; OUR PR.CE!

* CIRCUIT BOARDS

* DIODES %" SAVE MONEY-DON'T RENT

. LEpreIeToRS i . SCIENTIFIC

ATLANTA

QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD ¢ AMEX ¢ VISA ¢ C.O.D.

CALL VIDEO CONNECTIONS, INC.
eR0 %
| F==1.800- 677-0321
Tel 31 0-494-4851 Fax 310-494-4913 i Anyone |mply|ng. theft of service will be denied assistance.
1891 Oblspo Ave s|gna| Hl", CA 90804 All shipping and handling at customer's expense

NO FLORIDA SALES s

Electronics Now, November 1995

CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler ~ SB-3 Descrambler
This Product includes all the Parts,  This product includes all the parts  This Product includes all

PC Board, Complete Schematic PC Board and AC Adaptor. the Parts, PC Board and
with Functional Guide. Generates NO Enciosure included. AC Adaptor. Enclosure
Sync for most Video Applications. 1s not included.

$79.95 $59.95 $44.95

Call Toll Free 1-800-886-8699

M & G Flectronics, P.O. Box 3310. No. Attleboro Mass. 02761

~
2]

e

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES!

wwWwW americanradiohistorv com
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WANT AND MORE !I!

THE BEST SERVICE!!
NEW CONVERTERS  COMBOS o

10
QrY  QTY BOSS 1 $225
10 20 REPLACES ALL PIONEER MODELS
STARGATE ELITE 550-PC $59  $55 AND SA WODELS 350053
TIMELESS TPI-550-PC $60  $57 BOSS 2 $235
CENTURY CT-3000 $65 $61 REPLACES ALL TOCOM MODELS
PANASONIC TZPC1453G2 $79  $69 INCLUDING WIRELESS
THESE UNITS ARE BUILT INTO
BRAND NEW PANASONIC
R E F U R B ' 5 H E D CONVERTERS w/REMOTE,
VOLUME CONTROL, PARENTAL
C O N VE R T E R 5 LOCKOUT, LCR AND MORE
SSA TV86 $149
REGAL, SA, PANASONIC ... CALL S7COMBO $125
TPI550-PC w/BUILT-IN BOARD
REPLACES ALL JERROLD
EXCEPT BASEBAND

All prices are for 10 pieces, subject

AVERIGAN ¢oeg 7 to change without notice. Some

4 N quantities may be limited. 30-Day

Maswrcard ,_‘(.Iﬁg_'.,q_, EXRRESS] | . MY" Money Back Guarantee. One year
parts and labor warranty.

1-800-854-7119

MON SOIUONOBIT ‘GE6 L JOQUIBAON

[=}]
-
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Electronics Now, November 1995

{ T

EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24, 28. 32 & 40* PIN PLUS 27CXXX,
1702, 2708.16.32.32A‘64.64A‘128,128A,256,)512 SUPPORTS OVER
513,011,010,101,301,1000,1001,1024,210,020 600 CHIPS

2000,2001,220,240,2048,4001,4002,040,080,8001
2516,32,64,68764, TMS2716

FLASH EPROMS
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS CXXX)
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X2210,X2212,D§1220,1225,1230

SERIAL EEPROMS* (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82,92
9306,46,56,66,16811,911,80011A, ER1400/58657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
74SXXX AND 828XXX FAMIL'

MICROCONTROLLERS* (UV.EE AND FLASH)
8741,42,48,49,8751,87C51, 8752 C52,87C5XXX
87CTSX,89C51,52,68705,68HCT05,68HCT11E9
PIC16C3X,PIC16C6X,PIC16CTX PICI6C8X

*ADAPTER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED

SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE,
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS
<READS INTEL HEX , MOTOROLA S-RECORD AND BINARY FILES

*FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS

*RUGGED (9"X 6”X 3”), PORTABLE ENCLOSURE WITH CARRY HANDLE
DESIGNED FOR BENCH AND FIELD SERVICE.

«ACCESSORY CONNECTOR FOR FUTURE EXPANSION

«LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS
“MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - 1 YR WARRANTY
«SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE

ANDROMEDA RESEARCH
= e

MILFORD, OHIO 45150

| UNIVERSAL SOFTWARE KEY EMULATOR |

« Small size, low power, ISA bus

+ Universal Keys emulating capability

« One board replaces many Software Keys

+ No need to swap or install Software Keys
switching from system to system

+ Release Keys stacking problems

+ Release Multiple Keys incompatibility

« Free up printer port. Keep Keys in Safe

+ Stand alone operations

« Easy to use. Plug, Learn and Emulate USKEY - $179

| KEY SIGNATURE ANALYZER / EMULATOR |

gl
0O 5 HW

Included all USKEY functions plus:

Client-Server Hookup Configuration
Captures all Client Signatures and
Processing done on a Server PC

« Dynamic Signatures Learn, Emulate,
or Save while Client runs Applications

« Large on-board 256K Data Pattern LJ|
for muitiple, large Signatures storage cuenT

« Signature Analyzer and Emulation
Interactive Program Generation

« Advanced Software Key Developments KSEA-7 $279

Engineering Aided Probing

FAX (513) 831-7562

P.O. BOX 222
(513) 831-9708
L ADD $5.00 SHIPPING - $5.00 C.0.D. J

E - TRACE INSTRUMENTS CORP.

210 - 493 - 4546 MAJOR CARDS - COD
Fax 210 - 349 - 8573 Dealer Inquiry Welcome
Many in use. Proven Technology. Happy Emulation Guarantee.

Oscilloscopes: 20MHz - 100MHz

some with CURSOR READOUT up to (2.76H1)

Function Generators Frequency Counters-

ISO 9002 CERTIFIED MANUFACTURER
Test & Measuring Instruments

Digital Multimeters 3 1/2 - 5 1/2 digits
some with IEEE

Handhe!ds:
8 different models:
31/2 - 3 3/4 digits

Hi-Pots: soime with combined Insulation Testers

For a complete catalog of Instek equipment and the
Distributor nearest you please contact:

Instek Corporation

DC Power Supplies 50 different types
including Programmables

1205 John Reed Court B City of Industry, CA 91745 Hl 818-336-6537 MW FAX 818-369-1748

CIRCLE 196 ON FREE INFORMATION CARD

wwWw americanradiohistorv com


www.americanradiohistory.com

Remember the.
fun you had
when you could
do it yourself?

YOU
STILL
CAN!

T g\
Let SkyviSTon help.
Largest inventory of

DISCOUNT SATELLITE TV PRODUCTS
all ready for FAST shipping.

Complete systems ¢ Upgrade packages.
Full line of dish antennas, receivers, feedhorns,
LNBs and actuator arms.

30-50% savings with SkyPac* programming.
18" Mini-dish systems and accessories.

Tools « Commercial Equipment e Books ¢ Software.

It’s MORE than

a catalog!
Comparison Charts nca
Product Reviews gl

Tech Tips

ko

‘.-é ‘k

s

kyvision® - 1046 Frontier Drive ¢ Fergus Falls, MN 56537
International 1-218-739-5231 « Fax 218-739-4879

CIRCLE 270 ON FREE INFORMATION CARD
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o
H

Tired of Paying Rent
To Your Cable Company?

WHY RENT WHEN

RONIC
COMPONENTS

Whether you order 1 part or
all 54,123.. MOUSER stocks
and...ships same day!!

CALL...(BOO) 992-9943

Ex;aerience. IT’s lEGAl!
for your oGS Cable TV Converters

FR E E Prompt Delivery & ReIIIO'eS

Anywhere
CATALOG . bends
monts ' CALL TODAY!!

Miiiﬁ‘;:.‘"n“fi?o?; | csseze 1-800-228-2677

Mon. thru Fri. / 8 am - 8 pm
l Saturday / 9 am ~ 2 pm
ELECTRONICS BOSS‘ z =

DlSTQIBUTOQS P.0. Box 1287 ~ Aglajt, WI 53511

Sales & Stocking Locations Nationwide

GREEN-YELLOW OR ORANGE HE-NE LASER KIT
We now offer alternative wavelength helium neon lab lasers
from $195.00. Add or mix these brilliant colors to your red
light show!
LASER DIODE DRIVE
CIRCUIT KIT
Its compact size, 19 % 25 mm,
is about the smallest that can
be made without the use of
ICs or surface mount
components.
$15.00

Call Or Write For A FREE CATALOG
On LASERS & OPTICS

lr\-jASEg7g|ODSESW' ot o / PHONE: (602) 934-9387

ew nm 5 mW laser diodes . A .

New 635 nm 5 mW laser diodes $75.00 o SOBSTVASXS.TI!IGA?/EZ,#Z3P4O 98?))?12724
GLENDALE, AZ 85301

CIRCLE 252 ON FREE INFORMATION CARD
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FM STEREO
TRANSMITTER
Own your own FM radio sta-
tion. Any stereo signal you
plug into the FMST-100 will
be transmitted to any FM
radio tuneable from 76 to

108MHz FM. Transmit a wireless link through an
auditorium, from your car to your camper, listen to
your CD's while mowing the lawn, Play music on one
channel sing on the other. Clarity is excellent, aprox.
40dB stereo separation. Length of antenna deter-
mines the distance of transmission. Complete with
stereo input level controls & crystal for stereo separa-
tion. 9v battery operation. SIZE: 15" x2.5"x ¥

FMST-100 Kkir $29.95 / Cabinet $8.95

PHONE
TRANSMITTER
Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as

a speaker phone. SIZE:1.25" x .6".

TEL-B1 kit $12.95 BUILT $29.95

SUPER SNOOPER

J BIGEAR
@1 Listen through walls,
hear conversations
across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
Power requirement 6 to12v DC SIZE:1.75"
x1

The 10GHz

Brrtn,
gt

STROBE

LIGHT
Do you need an
attention getter,
warning light,or
flashing light for
model airplanes?
Then this klt is for you. Use it as an emer-
gency light for your auto, radio tower, even
use it on your bicycle. Has a variable flash

Tl‘ansmitter rate. Power requirement 6 or 12v DC .
s Size 3.5'x1.9"
ls baCk... = ST-1 KIT 3995
el MICRO-LIGHT

The
«ZAPPER IT”

With it’s new and improved design it will not only test your
radar detector...BUT it’s tuned to the amateur radio band .

* While your out on American highways personally test yours
and your fellow travelers radar detectors.

The "ZAPPER I is a 10.450 GHz to 10.550 CW oscillator. It has

Visible Over 1 Mile.
This is truly an indestructible
flash light.
- Comes in red or yellow
light. T
+ Bulb will not
burn out.
~Usesab
year shelf
life lithium
baltery.
+Case
made of
tough
ABS.

MLR (red light)
MLY (yellow light) CHOICE $9.95

a code key jack installed for those who want to send Morse code.

BUILT$4995 KIT$3995

AA-1 k1 $10.95 BUILT $29.95
WIRELESS FM
MICROPHONE
@) Small but mighty this it-
&5 tle jewel will out perform

most units many times
ifs price. It really
stomps out a signal.
The WM-1 kit is a butfered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 6to 12v DC. SIZE: 1.25" x 1*

WM-1 KIT $14.95

TV NOTCH FILTERS

4.0mW
Laser Diode

Great for making a
gun sight, use as a
transit, makes a
super experi-

FOR CHANNELS
2thru 22 Our TV filters
eliminate unwanted TV

ONLY

channels or interference that
alters both sound and video with a
beep beep beep. Works on cable

channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permission
from your local cable company before using these fitters on your cable system.

DF-222 kit $14.95

lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to
construct our Kkits.

KIT BOOK

This Manual contains schematics, parts |

menters project.
The beam is visible with a wavelength of
670 nm. Size of beam is 6mm at 5
meters. Power requirement 3 volts DC at
85mA. Size: 10.5mm x 18.5mm

LDM-5 New Low Price $59.95

VOICE
ACTIVATED
SWITCH
This VOX circuit can
be used to operate a
=5 tape recorder, ham
2 % radio, CB radio, or
turn on an alarm. The VOX-1 kit has
100MA of output that operates a relay,
light, motor, ? What could you do with a
sound activated switch?Power require-
ment 7.5 TO 18vDC. SIZE: .1.5"x1.3"

DC VOLTAGE
MONITOR
It battery status is
important, you
need this kit. This
kit uses 7 LEDs to
i monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or
5v in 1/4v steps. Great for boats,
motor homes, model planes or race
car ni-cads. All parts and instructions
are included.  SIZE: 1.3" x2.7".

VM-1 KIT $7.95

$14.95  $9.95 with the purchasc | VOX-1 KIT $6.95
of any kit
WIDE BAND
Please add sufficient postage First Ib $5.00 Canada $7.00 PREAMP

Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

The idea! preamp
for scanners, hand
held radios, fre-

To Order Call

317-291-7262
(ELECTRONIC RAINBOW )

6254 LaPas Trail * Indianapolis, IN 46268

VISA.
T -

5K

FAX 317-291-7269

quency counters.
Amplifies low level
(weak) signals. If the signal is extremely
low 2 amps can be used in series. 1MHz
to 2.5GHz @ 2.8dB NF. 1dB compres-
sion = +0 dBm. Gain: 1MHz=20dB to
2.5GHz=6dB. Power requirement 12v DC
@ 6Ma. SIZE:1.2°x .8"

WBA-6 kT $19.95
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Electronics Now, November 1995

THE THE GIANT BLACK BOOK OF
I8 COMPUTER  VIRUSES is  an

6' Hq amazing technical introduction
. €y

to computer viruses! Over 670
pages long, it covers everything,
from the simplest 44-byte virus
to advanced Darwinian evolving
viruses, and  viruses for
i advanced operating systems like
It contains full source for your

0S/2 and Unix.
own anti-virus programs, and for 37 different
viruses, as well as detailed explanations which
will lead you to mastery of this mysterious and
complex subject! $39.95:+3.00 shipping

THE COLLECTION CD-ROM is the perfect companion to
The Giant Black Book! It contains nearly 5000 live
computer viruses, 12 megabytes of source code for
viruses, virus creation tools and mutation engines,
Trojan Horse programs and source for them, not to
mention tons of journals and text files (both above
ground and underground) about viruses! Also includes
the latest anti-virus software. $99.95+7.00 shipping.

Call (800)719-4957 or send your order to:
American Eagle Publications Inc.
P.O. Box 1507, Show Low, AZ 85901

or circle rdr svc # for FREE catalog and FREE specail report!

CIRCLE 336 ON FREE INFORMATION CARD
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1 UINEAR AC/DC CKT ANALYSIS 6 CONTROL SYSTEMS
Active & Passwe circults Up to 70 nodes, 225 Calk & Plot Root Locus, Nyquist, Bode
eiements. Models for active devices. Cakc, Plot & of any K(s). Cakc Gain/Phase Margins
Print AC voltages & currents. Calc DC current, & stubiiy. Add, delete pales or zeros.

votage & power. Plots: Lin, Log, Semi, Polar, efc. 7 MAG/PHASE GRAPHICS

2 LINEAR TRANSIENT CKT ANALYSIS oy mag/phase of any H(s).More

10 Programmable Input Transients. Actve, possive 8 FUNCTION GRAPHICS
akc, plot, edit any of 99 useful Math

ckis. Up fo 70 nodes, 226 elements. Models for
functions as desired. Multiplot. More.

active devices. Calc, plot & print output Transient
voltages. Caic dc current, voltage & power. More
3 ACTIVE FILTERS DESIGN 9 DATA GRAPHICS

Pot up to 400 dota points in 9

Design/Analyze active LPF, BPF, HPF, Butterworth, formats. Lin/Log, efc. Curve . mare.

Chebyshev, Bessel & All pass fiters. Plot response.
4 TRANSIENT SYSTEM ANALYSIS 10 CKT SCHEMATIC DRAW
alc, plot fransiant response of system H(s). 14 Cul. Copy, Paste, Move, Merge, Check.

input Transients, inverse Laplace. Edit H(s). More ~ ©fid. Label NefList, Add, Change,

Del 6 4
5 POLYNOMIAL OPERATIONS et b B W0 hades 00

Cak potynimials Roots. Product & Coefficlents. elements. More, Mouse Required.

11 INTEGRATED AC/DC CKTS WITH SCHEMATIC DRAW $29.99
12 INTEGRATED TRANSIENT CKTS WITH SCHEMATIC DRAW $29.9
13 POWER SUPPLY DESIGN AND ANALYSIS $39.99

Design and analyze swifching and linear suppties. Design AC/DC and DC/DC Comverters,
Design Power Tronsformers, with up to 60 windings. Design Power Inductors and Current
Transtormers. Switchers include Buck, Boost, BuckBoost, Fiyback Perorm Stabilty Analysis of
Switchers. Design LC Filters. Includes Mog Core Tables. Gain/Phase Plots & Dato. VGA req.

14 INTEGRATED DIGITAL CKTS DESIGN WITH DRAW $29.99

* Full EE Works 4.0 (an 1 meien  $129.99 I TARMirdsd

* EE Works with manual on disk $99.99 [l 40K BASE MEW.
* Any Single Modulc (except 11.12.13.10) $19.99 FRAEreRgerTigores
DOS 3.2 OR HIGHER, M$

Califfax 1(619)384-3042 or send check or m.o. }QUSEame SPACE ON
VISA/MC ACCEPTED, $5.95 SHIPPING, CA ADD 7.25% TAX DOT MATRIX PRINTER

GEOBAN ENGINEERING,PO BOX 658 RIDGECREST CA 93556

1 - - -

449"

Connects to standard
482ﬁ:IN PC parallel printer port

(EMP-20)

91'7 X 5344 X 11!4 EMP-ZO

4630 Beloit Drive, Suite 20
Sacramento, CA 95838
(Monday-Friday, 8 am-5 pm PST)

Device Programmers

» Easy to use software,
on-line help, full
sceen editor

* Fast Programming

27C010A, 23 seconds
28C020, 34 seconds
27C040, 95 seconds

* Made in USA

1 Year Warranty

« Technical Support by phone

» 30 day Money Back Guarantee

* FREE software upgrades available via BBS

= Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

* Flash 28F256-28F020, {29C256-29C010 (EMP-20 only))

» Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

* GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

FOR MORE INFORMATION CALL

NEEDHAM'S ELECTRONICS, INC.

coo.

139%

PB-10 Internal Card for PC
' - b b

<

2 ft. Cable

(916) 924-8037
BBS 916-924-8094
FAX 916-924-8065

CIRCLE 257 ON FREE INFORMATION CARD
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DALBANI
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For over then ten years, DALBANI CORP. was, and
still the ultimate saving source . DALBANI CORP.is a
national and International distributor of quality electronic
parts and components servicing the wholesale, retail
and manufacturing industry.

Since finding the parts you need should not be a major
task, DALBANI CORP. maintains a huge stock of the
most popular parts that are hard to find. Our service,
low prices and quality reflects our commitments to our
customers.

DALBANI CORP. keeps customers informed of the
latest new items, that gets to our warehouse, thru
publications.The multilingual sales dept. coupled with
the state of the art computerized order processing, en-
able us to offer prompt and efficient service to benefit
the customer.

We, offer many shipping options. Company checks,

COD's, Cash and major credit cards are accepted.
There is a $20.00 minimum order.

We meet o costomen seeds

4_225' NW 72nd. Miami, Florida 33166

; _Telephone (305) 716-1016 or Fax : (305) 594-6588

usmess Hours ‘monday thru Friday 9:00 am to 7:00 pm eastern time
CIRCLE 234 ON FREE mFORMAnéN CARD - ; s

Soldering
Equiments and Tools

4

For 4 fpee 192 Mgm‘w&
TOLL FREE 1-800-DALBANI
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68HC11,80C51& 80C166

AM Research supports over 30 of the most popular
Embedded Controllers with a highly integrated hardware
RPN g and software development system.

. ! M More Microcontrollers
Faster Hardware.
M Faster Software.

VIDEO-AUDIO Modulator
switchable FM/AM Audio
Application for: a Tv-staarns omsc-secaM-paL)

CATV-Modulator Computer TV-Transmitter #
Video- Generator, Video security systems etc.

REE Ly G

coil -

—C——vet  [to pre AMP 75 ohm
AUDIO input for AM mod[], | 40MHzto IGHz n IV P/P
2048 .-/‘r'l VIDEO
U input
15uH ut  balun
l‘ 4

video os/neg
,—ngima on

to prescaler

Audio carrier
4...7MHz

please fax
for samples

%M Incredibly Dense ROM. e o load down with
. . VIDEO/AUDIO Modulator | MopEM the 2opage
2 #5670
; M Single Chip Capable. Lo, , DATASHEETS(PCX)
X . g: %ol SMD small outline {english)
T M Outstanding Support. 223285 |, I fife (800B)
R T %...;;U &5 self decompression
. . < .
Call or write for a free full line brochure §3°858 set SNH(ANS)
;E ¥ Ef ; L;‘I”— to prescaler
~— Orders (800) 949-8051 $2E3%3 j
Info (916) 652-7472 SEc 823
fax (916) 652-6642 a2 § 'E.% &  Audioinput {__ |-tuneo..28V
for FM mod.  3..33pF (450 to 900MHz
bbs (916) 652-7117 { )
- email sofia@netcom.com PICOTRONIC communication
4 4600 Hidden Oaks Lane| Zollamtstr.48 e e
Loomis, CA 95650 67663 Kaiserslautern BBS ++ 49 631 21048
AM Research the Embedded Controller Experts GERMANY Tel += 49 631 29187
_____________ 3
r STEPPER MOTOR KIT $16.95 o 7 MW LASER MODULE ™)
THE EVER POPULAR STEPPER MOTOR KiT | . $55.00 |
1S YOUR CHANCE TO LEARN ABOUT | Mini 5 mW visible laser module |
STEPPER MOTOR OPERATION WITHOUT a e wavelength 630 - 680 nm.
SPENDING A FORTUNE. EXPERIMENT WITH STEPPER | ) o 3/4"x 1/2" |
MOTOR CONTROL, SPEED, AND DIRECTION, FEA- ELECTRONICS, INC complere unit has  built-in power supply and an adjusable
TURES INCLUDE YARIABLE SPEED, STEP, RANGE, 8123 PAGE BLVD * ST. LOUIS, MO 63130 I culminating lens.
DIRECTION, AND ON/OFF CONTROLS AS WELL AS LED (314)427-6116 . Operates on 7 volis DC
INDICATORS, KITINCLUDES 4-PHASE STEPPER |0y e cnbEAKE DR, * SAN DIEGO, CA 02123 | (n pair of AA or AAA bareries work Grear) |
MOTOR (7-1/2 DEGREE STEPS), CIRCUIT BOARD, AND (619)279.6802 L = MARNING: _AVOD DIRECTEYE CONIACL __ 4
COMPONENTS. REQUIRES 12VDC POWER SOURCE. | . (STOI73 et s— | 30 pe. TAMPER-P;IIO‘(;)I; gEcumn 81T SET |
GEARHEAD STEPPER MOTOR KIT (303)458-5444 Drive bits with hollowed tips designed for those
$26.95 MAIL ORDERS CALL TOLL-FREE security screws often found in computers and |
THE SAME GREAT STEPPER MOTOR KIT 1-800-669-5810 other modern equipment. This set includes 9
DESCRIBED ABOVE, FEATURING A HI- FAX ORDERS (314)427-3147 I different sizes of Torx bits (TT-7 thru TI-40), 4
TORQUE 12VDC GEARHEAD STEPPER ELECTRONICALLY SPEAKING sizes of square drive bits (SO thru $3), 7 different
MOTOR. THE 10:1 GEARHEAD GATEWAY'S GOTIT ! g Isizes of hex bits (from 5/64 to 1/4), as well as flat
PRODUCES 1.5 DEGREE STEPS . and phillips bits, a socket holder, a 1/4" adapter,
GREAT FOR ROBOTICS! and a magnetic tipped handle to accomodate all I

r D EER e L] L]
12 VDC to 110 VAC Power Inverter® $44.50
' Plugs into your cigarette lighter so you can hop in your car or van and power

Unit features modified sine wave operation, 2% frequency stability,
I low battery cutoff and low battery alarm.

' those household appliances (upto 100 watts, so better keep the washer/dryer at P ' the bench or toolbox.
homet) Great for TV and VCR on those long road trips to Aunt Matilda's, b ]
roughing it at the campsite with the food processor, or any other application you can think of. I ultra low-profilecamera with pinhole lens!

b o e s T U SUSIOI SIS RUESE D Clude 3730 shipping and handling for this item,

I the bits in the set. Handle also has a storage
compartment for pocket use, and the complete set I
' I comes in a sturdy plastic storage case. ldeal for I

1
' for the super-s&y in all of us, here's the

$27.50 {127 THERMOCOUPLES
"Stey out of that refrigarator 1°, "Watch your stepl® ...
The possibilitios are nlnd-bogillng with this talking
motlon detector. You spaak Inte it te record your messeqa
&uyh 12 saconds long), turn the unit on, snd Imhnll¥
your volco {or your mother-in-laws) rominds anyone in the vicinity
that you ware uluﬂng them. Massage con bo changed with the
flip of » switch. Uses 4 AA battorlos (not Included), or an
oxternsl power source (bullt-In ‘uk). May bo used independently
(80 db output) or with en amplitied spaaker to blast your message
throughout the house. Approx 4°x 3-1/2"x 1-1/2°.

Passive Infra-red Talking Motion Detector 111

poC
Small

THE FINE
ACCEPTED 'Pglo MERCHANDISE MINIMUM ON MAIlL ORDERS
HANDLING WITHIN THE CONTINENTAL U.S. {ITEMS REQUIRING ADDITIONAL

\

The paltler junction is o solid-state thermovolteic
dovice. Currant appliod to the dovico will produce
hoat on one side of the dovice and s cold surfaco on
the other side. Water placed on the surface will
feaazo or boll depanding on polarliy of vgllod
voltage. ldeal for applicetions from 3-12
4rab o battory and lot your imegination run wildl
rJMENTAT ON [NCLUDEDNN
$20.00(spprox.1.17"x 1.17"5qx.12%)

Large  $29.50(approx. 1.56"x1.56".15"}

PELTIER JUNCTIONS ] 1/2° thick and about one square Inch (llke
those little arackers that are good for
youl) it can be housed In almost anything
due to It's small size. Requlires IQ%C
and a little imagination. ?llf;ls camera Is a tiny
1.3%x1.3"'x 0.6", features a pinhole lense, a 0.4
lux 1/3 CCD sensor, 380 lines of resolution, and
electronic shutter time of 1/100,000 sec.
Whether you're spylng on your mother-in-law or
navlgating your RC car, this Is the ultimate in
miniature survelllance.

/
- e ol latest In little CCD cameras. It Is about ;
~

\

\

¢--

INT : PRICES SUBJECT TO CHANGE WITHOUT NOTICE * GATEWAY IS NOT RESPONSISLE FOR PRINTING ERRORS * MASTERCARD, VISA AND DISCOVER

SUPPLY OF SOME ITEMS IS LUMITED * PRICES DO NOT INCLUDE SHIPPING *

AMOUNTS ARE NOTED)...54.25 FOR THE FIRST ITEM, $0.50 FOR EACH ADDITIONAL (TEM.
RESIOCKING CHARGE MAY RF ASSFSSED ON RFTURNED [TEAMS  DID YOLUI FVER STOP IO THINK_AND FORGET IO START AGAINZ

UPS GROUND SHIPPING

Ol =)
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If You DON’T BELIEVE
these PROFESSIONALS

Lane Norman -
Normans Elec. Inc. -
Attanta GA

A cost effective solution to
Desoldering Equipment at less
lhan half melpncc of most

ment rformance is
A UNDINGJ)e

Mike Mur;{l}an Nuys A

The single best investment of
repair equipment we’ve made. It
outperforms all other
desoldering tools we've used
Easier to use and least expensive

D. Monroe - Marc Electronics Virginia Beach VA
Best investment we've made. Saves time, especially with
multi-sided PCB’'s. Extremely pleased with warranty
Failed and replaced by DEN-ON overnight

Dick Manning - Dicks Electronics - Hartland W1

The ease & specd of component removal greatly increases
productive time. The SMD kit makes removal a breeze,

even for inexpenenced Techs.
Dave Hayes- EH Ltd - Lincoln NE

Has been a durable & reliable desolder unit. Our use has
been both lab & field application over the last 2 yrs

Bob Sorvels cxmens Pdgmlls Microcomyputer - Shreveport LA
We've used our SC7000 almost every day for about three
years with virtually no problems. Just spend a minute each

day to clean before shutting down

George Hefner -Hefner Electronics - Coleridge NE
Being a one-| -men service center, I hesitated 10 \p(.ﬂd 1he
money on a desold ol , all that

when'1 nearly ruined 355400 compulcr logic board Tusc
the SC7000 daily It has cut my desoldering time by 50 10 75%

Steven Gray - Electronic Wizards - Wichita KS

By far the best dcsoldcrmg tool we’ve ever used. Much more
suction than other similar types we’ve tried. No trouble with

postage stamp [C's or anything else.

Dennis McMannis-Thorn Services Int. - Mabelton GA
The SC7000 has decreased my use of wick by 75% and at

$25 a roll, it pays for itself within months. My total bench
time is reduced by approx. 20%

Don Cressin Certified Electronics Serv Fllicott City MD
We have obtained excellenl results with the SC7000
including repairing high densuy U/V tuners. It is one of
the best purchases we have made

Doug Pettit - LuRay Flectronics - LuRay VA

We found that the SC7000 not onl{saves money vs. wick,
but saves valuable time in troubles| oolmg It arlows you
to be more accurate in removing SMD

Harold Smedberg - Smedberg Electronics - Custer M1
The SC7000 has reduced my damage to PC boards b,
90%. It has also decreased my desoldering time by 50%
The best priced ool on the market

Paul Horvat - Service Excellence Inc.- Dumont NJ

It has made a almost impossible job (desoldcrm%n 64 pin
a piece

call FOR Your ssma
FREE TRIAL

on our

DEN-ON SC7000

Desoldering Tool

or order TODAY For Lowest Prices

We accept Vtsa, M/C A/E, Discover, COD Company
Check, & from qualifying companys

1-800-394-1984
orfax (316) 744-1994

Purchase in advance and recejve a
30 DAY MONEY BACK GUARANTEE

HELECTRONIC
ML NSTRUMENTS i

6222 N. Oliver Wichita, KS 67220 JANC
Evaluated in Electronics Now, Jan. 1994

SHOW TIME CABLE

Your Cable Connection To The Stars!

Order your FREE
catalog today!
1-800-643-4258

It

STARGATE SST

Converters & Descramblers
All Makes & Models
Quantity Discounts
30-day Money Back Guarantee
Best Warranties

Show Time Cable

643 N 98th St STE 260
Omaha, NE 68114

COD * MasterCard ® Visa
A.nex ® Discover

BEST DEALER PRICING!

CABLE
DIRECT

 CONVERTERS * FILTERS

IMPROVE YOUR IMAGE WITH
y VIDED STABII.IZERS

A® FREE Cable TV Catalog

= <2 = ]

Now you can tune-in your favorite
cable TV programmm and

SAVE $100°S - EVEN $1000'S
on premium CABLE TV EQUIPMENT.

ELECTRONICS
1-800-906-6664

2125 S, 156TH CIRCLE » OMAHA, NE 68130

www americanradiohicetorv com

evelopmer

JM-PICE $245

e Three tools in one: Simulation, In-circuit
Emulation, and Programming.

e Up to 16 MHz In-circuit Emulation

for the PIC 16CS5x, 16C64, 16C71,

and 16C84 in DIP Packages.

Assembler and Simulator.

Single step and stop at breakpoints.

Programmer for PIC 16CSx, 16C64,

16C71, 16C84, and 17C42.

® PC-hosted, communicate via the printer

® 8051 core processor wnh 8 channel
10-bit A/D and PWM.

® 24 more /O and RS-232 port.

® 32K ROM and 64K RAM.

e $120 each SBC, high performance
development system features assembler,
disassembler, monitor and example
programs, real-time execution and
debugging (370 more).

e Eight channel 8-bit A/D converter.

e 32K ROM and 32K RAM.

® $120 each SBC, 40x2 LCD $20.

@ Add $70 for the real-time integrated
development system

e Other CPU Development Systems and
custom design are-also available.

o Emulales ROMs or RAMs in 8- and
16-bit systems.

® Optional assembler, disassembler, and
ROM-debugger $100 each CPU.

e $195 (2716-27256) or $245
(2716-27010). 90 day warranty,
15 day money back guarantee.

Assembler, Dlsassembler and windowe

symbolic Simulator/Debugger.

e Simulates 8048, 8051, 8085, Z8, Z80,
64180, 6800, 6801, 6805, 6809, 68HC11,
6303, 6502, and 65C02.

@ 3100 each CPU.

J&MMicrotek, Inc

83 Seaman Road, W Orange, NJ 07052
Tel:(201)325-1892 Fax:(201)736-4567

MON SOIUOLIO8|T ‘GE6 | JOQLIBAON

=]
©
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can)

C&S SALES

EXCELLENCE IN SERVICE

WRITE FOR
FREE CATALOG

Electronic Tool Kit Model TK-1000
A professional organizer tool kit at affordable prices. No )
student should be without this unique tool kit that hoids all

$39.95

Line Tracker
MV-963
$52.95

(Infra-red Sensor)
The robot follows

a black line

on white paper
Preassembled PCB

Dual-Display
LCR Meter

w/ Stat Functions
B+K Mode! 878

$239.95

Auto/manual range
Many features

with Q factor

High Accuracy

the tools you need.
Including:

Diagonal Cutter
Long Nose Pliers
6" Wire Stripper
Solder 60/40

6" Screwdriver

6" Phillips Driver
Safety Goggles

IC Puller

3pc Nut Drivers
Iron 25W

Iron Stand

Solder Wick
Desoldering Pump
5 pc Solder Ease Kit

Spc Precision Screwdrivers
Digital

| B LCR Meter
R LCR-680
$79.95
3-1/2 Digit
LCD Display
Inductance
1uH to 20MQ

Robotic Arm
Y-01

$49.95

{(Wired Control)
Movement grabs

& releases,

lifts & lowers,

pivots from side to side

Kit
Model
TR-18K
$16.95

Headphones
Included

Digital
Multimeter]
EDM-83B
$175.00
Almost every
feature availabie]

Bargain o

the decade

Elenco Function Generator
LCR + DMM
LCM-1950
$79

12 Functions
Freq to 4MHz
Inductance
Capacitance

Digital
Capacitance
Meter
CM-1555
$49.95

Measures capacitors | * .
from .1pf to 20,0000 | | Semmm—

- . Operation
Sine, Square, Triangle, Pulse
Ramp, .2 to 2MHz, Freq Ctr

Electronics Now, November 1995

)
o

3-3/4 Digit Multimeter
BK-390

$139.00

0.1% DCV accy
Analog bar graph
Auto/manual ranging
Capacitance meas
Temperature probe

Digital
Multimeter Kit

wi/ Training Course i
M-2665K

! $49.95;
3e :ﬁi Full function 34 ranges

Ideal school project
M-2661 (Assembled) $55.00

Frequency Counter
F-1225

Sl $225.00

8 Digit LED display

Wide meas range

High sensitivity

Data hold function

Input impedance 1MQ or 509
10:1 input attenuation function

Fluke Multimeters

(All Models Available Call)
Scopemeters 70 Series
Model 97 $1,795 Model 701l $69.95
10 Series Model 7311 $97.50
Model 10 $62.95 Model 771 $149
Model 12 $84.95 Model 7911 $175
20 Series 80 Series
Model 2911 $175 Model 87 $289

Triple Power
Supply
XP-620

By Elenco

? $75.00
3 fully regulated supplies; 1.5-15V @
1A, -1.510 -15V @ 1A or 3-30V @ 1A

&5V @ 3A Kit XP-620K $49.95

Quad Power
Supply

| XP-581

| By Elenco

$79.

Four supplies in one unit; 2-20V @ 2.5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. All
regulated and short protected

95 »

High Current DC

. Power Supply

- [~ B BK-1686 $169.95
| 3to 14 VDC Output

‘ 12A @ 13.8V
For servicing high
power car stereos,
camcorders, ham radios, etc.
Connect 2 or more in parallel

Wide Band

RF Frequency 100K-450MHz
AM modulation of 1KHz Varlable
S$G-9500 150MHz $239.00

Telephone Kit

PT-223K Q

$14.95

Avallable
Assembled
PT-223
$15.95

Function Generator

Sine, Triangle, Square Wave

Blox
#9600
By
Elenco

' $29.95

Kit $28.95

AM/FM Transistor
Radio Kit
with Training Course
Model AM/FM 108
$29.95

14 Transistor, 5 Diodes
Easy to build because
schematic is printed on the PCB
Makes a great school project
Model AM-550 AM Only $17.95

WE WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5%
IL RES 7.5% TAX {$3 min $10 max)
OTHERS CALL

Telephone Line
Analyzer

Assembled TT-400 $26.95

Kit 'i'T-400K $19.95

C&S SAL

150 WEST CARPENTER AVENUE, WHEELING, 1L 60090

FAX: 708-520-0085

Learn to Build & Program
Computers with this Kit

From scratch you build a complete system.
Our Micro-Master trainer teaches you to
write into RAMs, ROMs and run a 8085
microprocessor,
machine language as IBM PC.

MM-8000
i By Elenco

$129.00

which  uses  similar| square

ES INC.
=

(708) 541-0710

CIRCLE 332 ON FREE INFORMATION CARD
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Digital/Analog Trainer

Complete Mini-Lab For Building,
Testing, Prototyping Analog and Digital

By Elenco
in U.S.A.

XK-525
$159.95
Kit
XK-525K
$129.95

Designed for school projects, with 5 built-in
power supplies. Includes a function generator
with continuously variable,

sine, triangular,
wave forms. All power supplies are

regulated and protected against shorts.

15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE



www.americanradiohistory.com

ELENCO ¢ HITACHI

AT GUARANTEED LOWEST PRICES

SCOPES

HITACHI POPULAR SERIES
V-212 - 20MHz, 2 Channel $449.00
V-222 - 20MHz, DC Offset $695.00
\V-422 - 40MHz, Dual Trace $849.00
V-522 - 50MHz, Dual Trace $975.00
V-523 - 50MHz, Delayed Sweep $995.00
V-525 - 50MHz, w/ Cursor $1,069.00

HITACH! COMPACT SERIES SCOPES

B

60MHz
s-1360 $T75

Delayed Sweep

s-1365 $849

Cursor Readout

¢ Voltage, Time
¢ Frequency differences
displayed on CRT

40MHz

s-13¢0 $495

2- Channel

s-1345 $575

Delayed Sweep

¢ Beam Find
¢ Component Tester

25MHz

2- Channel

s-1330 $449

Delayed Sweep

¢ Beam Find
¢ Component Tester

Elenco DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

Wodet 15412

$749.95

MWodet 2160

$949.95

MWodel 2790
1325 $325 |$1:379.95

MWodet 25224

$869.95

B+K WRITE FOR

FREE
CATALOG

2 Channel
Msdet 2720 $389.00

Delayed Sweep
Modet 2725 $539.95
40MHz DUAL -TRACE

« 1mV/div sensitivity

« Video sync separators
» Z axis input

« Single sweep

« V mode-displays 2 signals
unrelated in frequency

60MHz DUAL-TRACE

« 1mV/div sensitivity

« Sweep to 5ns/div

« Dual time base

« Signal delay line

« Component tester

« V mode-displays 2 signals
unrelated in frequency

100MHz THREE-TRACE

« 1mV/div sensitivity

« Sweeps to 2ns/div

« Dual time base

« Signal delay line

« 18kV accelaerating voltage
« Calibrated delay time multiplier

20MHz ANALOG with
DIGITAL STORAGE

« 20MHz analog bandwidth
« 20MS/s sampling rate

« 2k memory per channel

« 2QMHz equivalent

time sampling

FLUKE SCOPEMETERS

A handheld instrument that combines a
S50MHz, 25MS/s dual channel digitat storage
oscilloscope with feature-packed 3000 count
digital multimeter.

— MWodet 93 - $1,225
Wodet 95 - $1,549
Wodet 97 - $1,795

V-660 - 60MHz, Dual Trace

V-665A - 60MHz, DT, w/cursor

V-1060 - 100MHz, Dual Trace

V-1065A - 100MHz, DT, w/cursor $1,695.00
V-1085 - 100MHz, QT, w/cursor
VC-6045A - 100MHz, Digital Stor
VC-6025A - 50MHz, Digital Stor

$1,375.00
$1,449.00
$1,549.00

$2,125.00
CALL
CALL

Resolution e Much More

2K Word Per Channel ¢ Ploner Output

$749 8 Bit Vert. Resolution ¢ 2048 Pts Hor.

C&S SALES INC.

150 WEST CARPENTER AVENUE, WHEELING, IL 60090
FAX: 708-520-0085 (708) 541-0710

CALL TOLL FREE

1-800-292-7711
1-800-445-3201 (Can)

CIRCLE 332 ON FREE INFORMATION CARD
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o Autoset, automatically
sets voltage, time & trigger

o Multimeter display;,
3-2/3 digits (>3000 counts)
o True RMS volts; AC or
sl AC+DC up to 600V
15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY

ALL PRODUCTS ARE FACTORY NEW

PRICES SUBJSCT TO CHANGE WITHOUT NOTICE
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systems. Handcrafted in the U.S.A.

Parts Express is proud to

Ultimate 12" AU1290 Dual VC Subwoofer

Just one listen to this 12" dual voice coil subwoofer
from Ultimate will leave no doubt that this sub can
shake, rattle, and rolll Works extremely well in
car audio, home theatre, or satellite/subwoofer

*Power handling: 350 watts RMS/500 watts max
*Voice coil diameter: 2 inch ASV voice coil #impedance:
6 ohms per coil ®Frequency response: 18-1,000 Hz

®Magnet weight: 90 0z. ®Fs: 21 Hz ®SPL: 88 dB 1W/1m
® ®Vas: 5.9 cu. ft. ®Qrs: .421 eXmax: .41" ®Net weight: 11 Ibs.

#EN-292-710.......cccovvrrinrnnes $115.50

Fluke Model 12
Multimeter

The Mode! 12 compact
digital muitimeter com-
bines basic features,
high performance, low
cost and Fluke reliabil-
ity. It was designed for
first level electrical and
electronic troubleshoot-
ing. Includes 9V bat-

tery, operating manual,

andtest leads. Two FLUKE.

$107.80

$99.90

1-3) 4-11) (12-UP)

announce that we now
stock the high quality NTE
line of semiconductors.
NTE has been supplying
the electronics industry with
top notch replacement parts
for over 15 years. AllNTE
products meet or exceed in-
- dustry specifications and
offer an exclusive 2 year
manufacturer warranty.

Technician

Turn-
table to |

; urntable

speed

repair of VCRs, TVs and more. Eas-

i'!?/ turn unit for convenient repair.
olds up to 200 Ibs. Dimensions:

20" Wx 15" D x 1-1/8" H. Black

pebbled surface. Includes 4 anti-skid

adhesive feet. Net weight: 9 ibs.

#EN-360-427 $28.50, . $23.80

-3 “UP) $EN-400-900................ $39.95, .

Leatherman Tool [ LEATHERMAN"
The Leatherman tool is an extremely versa-
tile and durable compact toolchest you can
hold in your hand ... contains 12 useful tools
in one! Needlenose pliers, regular pliers, awl,
Phillips screwdriver, three siotted screwdriv-
ers, can and bottle opener, wire cutters, file,
knife, and 8 inch ruler. Made of only the
“highest quality 100% stainless steel. In- -
cludes sturdy leather sheath. 25 year manu- \
facturer warranty. Net weight: 5 oz.

#EN-360-990..........oceecerenenciniiracrnerneane $39.95

$37.50

(1.3 e (a-up)

year manufacturer warranty.
Features: ®Measures AC/DC volts,
#4000 count digital display,
¢®Autoranging, ®Automatic shut off,
*Diode and continuity test, ®1.5% ac-
curacy, ®V Chek™ overload protec-
tion mode, ®Capacitance check to
999 uF, 0.9% accuracy, ®Min/Max
Record with time stamp, ®Input
change alert, ®Continuity Capture™
(captures and records intermittent
opens and shorts), ®Net weight: 1 Ib.

#EN-392-020...........c.n... $92.50

Idler Tire Kit

Have the tire you
need in stock
when you need it.
This comprehen-
sive kit contains 180 of the most
commonly used tires in an easy-to-
use tase and a cross reference for
32 manufacturers crossing to over
600 VCR model numbers. A $400.00
retail value. Net weight: 1-1/2.1bs.

Vifa D25TG-05 1" Poly Dome Tweeter

Excellent performance at a moderate price. This
ferro fluid cooled 1" poly dome tweeter features a
high loss diaphragm, user replaceable voice coil
assembly, and high power handling.
#Power handling: 100 watts RMS/%;4O watt max
*®Nominal impedance: 6 ohms ®DC resistance: 4.6
ohms ®Frequency range: 3,000-24,000 Hz #Magnet
weight: 8.5 ozs. ®Fs: 1500 Hz ®SPL: 90 dB 1W/1m
*Net weight: 1-1/4 Ibs.

$16.80

#EN-264-502............ e eTiet e $18.50

.-ﬁié
$15.45

(1-3) {4-11) (12-UP)

Audio Generator

Square wave

andisinepwaye These mini weatherproof speaker

Mini Weatherproof Speaker System

Professional Strobe
Light
No top notch light-

generator use-
ful for a vari-
ety of audio
applications.
Generates 10
Hzto 1 MHz in ™
5 ranges. Output voltage: 8V RMS

cabinets are made from high impact
polypropylene which is completely
weather sealed making these perfect
for indoor or outdoor use. These great
sounding mini speakers feature a 5"
polypropylene cone woofer and a mylar

ing display is com-
plete without a
powerful, high
speed strobe light.
This professional unit
features an ultra bright xenon flash

dome tweeter. |deal for use as

sinewave, 10V p-p squarewave. +/- extension-speakers or for surround

3% dial accuracy. Qutput imped-
ance: 600 ohms. Synchronization:
+/-3% of oscillation frequency per
VRMS. Dimensions: 6"H x 10"W x
5"D. Includes test lead, AC power
cord, and manual. One year manu-
facturer warranty. Net weight: 6 Ibs.

#EN-390-620.............c... $119.00

#EN-310-020 (Black)

sound. Small size blends easily into any decor. Frequency response:
130-20,000 Hz. 8 ohm impedance: 30 watts RMS, 60 watts maximum
power handling capability. Mounting brackets included. Dimensions: 8"
(H) x 5-1/2" (W) x 4-1/2" (D). Net weight: 10 Ibs.

#EN-310-025 (White) ....ccceeveercencens $79.95

tube, reflective bowl, variable speed
control, and on/off toggle switch. A
1/16" clear plexiglass cover is
mounted on brass stand-offs to pro-
tect the flash tube assembly. In-
cludes adjustable mounting bracket.
Dimensions: 9-1/2" (W) x 8-5/8" (H) x
6-7/8" (D). Net weight: 7 Ibs.
#EN-243-072..................... $92.80

.. $74.80

(1-3PRS) * (4 PRS-UP)

6-1/2" Two Way In-Wall System

This is our most popular in-wall. You won't
believe how good these really sound. Big
enough to produce great home theater
sound and stiti fit everyone’s budget. Put
a pair in every room of your house. Great
for front or rear speakers in your surround
system. The 6-1/2" polypropylene woofer
and 1" textile dome tweeter were specially
designed with home theater in mind. The
crossover network utilizes a mylar capacitor for crisp clean highs. 3
piece design make installation in new or existing walls a snap. Textured
ABS frame and steel mesh grill are spray paintable to match (or blend
into) any decor. Speaker front plate is “blacked out” for cleaner “through
grill" appearance. System comes with speaker assembly, removable
metal grill, heavy steel backer plates, screws and hardware, hole cut-out
template, paint mask, and detailed installation instructions.
Specifications: ¢6-1/2" polypropylene cone woofer with poly foam sur-
round. 1" textile dome tweeter/midrange. 8 ohm impedance. ¢3 com-
ponent L/C crossover network. ®Frequency response: 50-20,000 Hz.
*Power handling capability: 60 watts RMS/100 watts max. $Sensitivity:
89 dB 1W/1M. e®Overall dimensions: 8-1/2" W x 12" L x 3-1/2" D. ®Hole
size: 7-1/4" x 10-3/4". Fits into standard 2" x 4" wall. ®Net weight: 12
Ibs. per pair.

#EN-300-036............ $104.95

(1-3PRS)

$96.50,, ;. prs) $85.50 5 0 )

Troubleshooting And Repairing Consumer
Electronics Without A Schematic i Sy

ROUBLESHOOTING

A common problem faced by repair technicians is having AND REPAIRING

to troubleshoot electronic equipment without a e B
schematic. With hundreds of illustrations, this

indispensible guide demonstrates how to locate, test,

and repair amplifiers, TVs, CD players, radios, power iz
supplies, and more. Written by Homer L. Davidson. 320 fscf"’f"’c

pages. Copyright: 1994. Net weight: 1-1/4 Ibs.
HEN-500-305..........coveierrenitintinirniee e sessessesseesassaesnes

Isotip Butane Soldering Iron

The ideal soldering iron for field repairs where no AC
power is present. Operates for up to 100 minutes of
continuous soldering per refill. Uses standard butane
(not included) available at most stores. Tip tempera-
ture is adjustable up to 1067° F. Iron also comes with
a torch attachment which easily screws on in place of
the soldering tip. As a torch, one refill will provide up to
1 hour of continuous flame. Temperature is adjustable
up to 2372° F. A protective cap with a

built-in striker and 2.4mm tip are in- ISOR_I_ 1P
cluded. Limited one year warranty. cordiess coldefing iron

HEN-370-235..........cooriiicnii e $26.95

EACH

Parts Express™

340 East First St.

Dayton, Ohio 45402-1257
Local: 513-222-0173
FAX:513-222-4644

#30 day money back guarantee $20.00 minimum order ®We accept Mastercard, Visa, Discover, and company
C.0.D. orders #24 hour shipping #Shipping charge = UPS chart rate + $1.90 ($5.00 minimum charge) ®Hours 8:00
am - 8:00 pm ET, Monday - Friday €9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping
estimate on orders exceeding 5 Ibs. ®Foreign destination customers please send $5.00 U.S. funds for catalog.
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The Wet Look™
The Wet Look™ is a newv’
generation of high glose
polymers formulated
especially for the speaker
industry. This superior
coating provides a
protective “coat of armor”
for your paper ~one
speakers. A special UN

3-In-1 Universal Remote

This remote will aperate any re-
mote controlled zable box, TV or
Y/CR at just n fraction of the cost
of a tactory replacement! This
unit is already preprogrammed to
include the most common codes, it
is attractively styled, durable, and
easy to set up and operate. The
manufacturer even offers a toll free
consumer help line to answer ques-
tions and provide customer assis-
tance. Requires 2 AAA batteries (not

The Wet Look™ makes
paper cones resistant to
water, humidity, sun, and

apply and cleans up with

#EN-340-510 (Clear)

inhibitor has been added to
reduce the decaying effects
“of the sun's ultraviolet rays.

salt. Best of all, it's easy ‘o

soap and water. 1 pint ran.

72 Pin Game Cartridge
Connector

Quality
replacement for
the game cartridge
connector used in
Nintendo Entertainment
Systems (NES). Repeated

loading and removal of game
cartridges damages the connector
contacts and produces symptoms
such as a flashing blank screen or
distorted picture. Revitalize your unit
by replacing the game connector.

It's simple; there is no soldering
required and only a phillips head
screwdriver is needed to complete
Installation in minutes! Qur
replacement connector has gold
plated game contacts for long life,
superior conductivity, and resistance

included). #EN-340-512 (Black) to oxidation. One
o ‘ year warranty.
#EN-180-565 .......... $11.95,,99.95 . | . | #EN-091-900 $8.95  $7.95 .
o [ e T T RS-232 A-B Switch oty
BigFoot™ ~ High raliability rotary type switch. Fully =

“Copper tip” design standard 1/4°
phone plug. Unsurpassed quality
snsures low noise and high
conductivity connection. All metal/
nylon construction with externa!
solder sennections. Insulator
sleeve included. 5/16" ID
barrel. Made in the .S A,

i, S
#EN-092-200 (MONO) vvv-rcrrvsercreens $2.25,,$1.95 .., $1.75,,..,
HEN-002-206 (StEre0) .oeevrrrrrvvreeis $3.25,,,, $2.90, 0, $2.65,.,

Printer Cables

25 pin male RS-232 to 36 pin male
Centronics connector. Fully
shielded and moided cable with al
25 ronductors connected. Con- 48
veniant thumbscrew hardware nn
the RS-232 connector.

shielded, heavy gauge steel con-
struction with gold plated connectors.
All pins switched through {except

grourd), Used te switch multiple

orinters nr computers. Full one year . P

warranty. Net weight: 71-3/4 lbe, |
#EN-130-010.........ceoiimrneee SN NE— $9.95(1_2) $8.95(3_9) $7.95“0_UP)

Car Siereo Power Supply Capacitors

Most sar amplifiers’ power supplies simply lack
the capability i~ produce large amounts of
instantaneous power. These computer grade, car
stereo sapacitors work by storing energy and
supplying, nn demand, a quick burst of energy to
the power amplifier. The result is tremendous
Hass punch and dramatically improved transient
response. Feature gold plated terminals.

Dutput of Ahernator

R

Price Price Price
Part # Length (1-9) (10-49) (50-UP} T
EN-130-220 6 ft. $4.50 $3.90 $2.90 - Price Price
Em-:gggg; ;(5);: g.gg t_}.gg g.;g Part # value Voltage Dimensions  Welght (1-15) (16-UP)
FiS - g d ; EN-029-1000 1,000,000 uf 16 VDC 3*(dia.) x 8-1/2" 3 Ibs. $59.80 $52.80
EN-130-228 25 ft. 10.90 9.50 7.90 EN-029-1005 ° 000 uf 20 »(di _1/2"
EN-130-229 50 ft. 19.80 17.50 14.90 LSS RNE SO R VIR VDG i) x8-1/2" 3 s 79.80 73.50
) S : S = ] Skew Driver Pro
Video School  Electronic Video Library
videos make it e

Save over $25.00 by purchas-
ing this complete library of six
Video Schoot instructional vid-
eos. You'll receive VCR 1.
How To Clean VCRs, VCR 2-
Minor VCR Repair |, VCR 3-
Minor VCR Repair ii, VCR 4-
Common VCR Malfunctions,
VCR 5-Diagnosing Video

easy for
anyone tc
comprehend

" the complex
nperations of YCRASs, camcorders,
and more. From How to Clean
VCRSs for the video rental store, tc
Minor Camcorder Repair for the
advanced service shop. There is

This unique tool features a gear
driven offset bit driver to be used in
tight spots or where conventional
screwdrivers just won't fit. Includes
1/4" and 3/16" slotted bits, T15 Torx®
bit, and 2 phillips bits that are
contained in the handle compart-
ment. Can aiso be used with a 1/4"
electric drill. Made in the U.S.A. Net
weight: 1/2 |b.

#EN-360-178 $39.90, $34.50

FREE

1
' TBUY THE
SET AND
SAVE! ;

l/\ /\:\l\‘ i

$195.00,,,

(6-UP)

Parts
XPpress’

1998 CATALOG

something for everyone! These g:;dcsdrgr;r F(‘):Fr)v;;-hmgsr
tapes also make great nev' weight: 5 Ibs ' :
employee orientation videos. 4EN-505-5 5'0
Part # Description Y o
EN-505-010 VCR 1, How To Clean VCRs
EN-505-020 VCR 2, Minor VCR Repair !
EN-505-025 VCR 3, Minor VCR Repair Il
EN-505-050 VCR 4, Common VCR Malfunctions
EN-505-035 VCR 5, Diagnosing Video Heads
EN-505-030 VCR Test Patterns Alignment Tape
EN-505-040 Cam 1, Minor Camcorder Repair
| EN-505-085  Microwave Oven Repair
EN-505-080  Nintendo Repair and Maintenance
EN-505-090  |BM Compatible Computer Assembly
EN-505-095  Hi-FiAlignment Test Tape
Parts Express™ CALL TOLL FREE

340 East First St.

Dayton, Ohio 45402-1257
Local: 513-222-0173
FAX:513-222-4644

1-800-338-0531

D01TVLVI

Source Code: ENM
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Complete Low Cost Data Acquisition System
for Windows - $67

lter Options, Alll Yindow eln

e

NOwW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices

have hot spots with strong

artificial- electro-magnetic

fields, where chronic

exposure may cause -

mental orphysical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your"'
risk by avoiding these high-tield areas.

The TriField™ meter defects far more of these fields than any other

electromagnetic pollution meter. It's the only one that independently
reads AC electric fields, AC magnetic fields, andradio/microwaves. Italso

® 8 channel recording (4 analog & 4 switch monitoring channels). reads field strengths in all directions simultaneously. Every other meter
® Record up to 5000 data points per channel per recording. thatsells for under $500 reads only magnetic and only in one direction
® Real-time graphical displays of data acquisition e.g. analog & temperature. | they can entirely miss a magnetic field unless pointed correctly and are
* No analog to digital hardware required, uses the PC game (joystick) port. blind to radio/microwaves and electric fields, both of which cause biological
Better than 8-bit resolution, selectable sample rates {from minute range to 20 effects.

hertz), option for user defined hi- and low- alarms. The TriField™ meter reads all three types of fields numerically and with
* Software calibration features allow calibration of sensors and joystick port. a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
o Save data in ASCII & BMP formats, supports OLE with EXCEL. the _body. Thresholds are based on epidemiological and labo_ratory

o 7 ; q studies. (While no absolute hazard thresholds have been established,

® Built in spreadsheet, ASCII data editor & graph plotting windows. reduction of relative exposure is prudent)
® Includes extensive documentation, plus examples of PC data acquisition projects po P i

The TriField™ meter comes ready-to-use with battery, instructions, and

(circuits & component suppliers) e.g. temperature, light, voltage, position sensing pLe
3 - one-year limited warranty. The cost is $144.50 postpaid.

& switch sensing. For most hardware interfaces little more is required than a
resistor to link a voltage or sensor to the joystick port.
Purchase Price $67 + Shipping and Handling $5 (USA) or $7.50 (Canada)
Phone for further information. Ph. (805) 499 7990
Measurement Software, 2238 Adrian St., Newbury Park, CA 91320, USA

AiphaLab, inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 543-6545

What’s the easiest way to get Radio Active?

Dial 1 800 445 7717
TRIDEBN

e s ST (S ! Gy - Trident TR45
------- L) | s el |5 g Spectrum Analyzer 1-1300MHz
ek | O 1 XX $669.00

v 5_4‘60v$1 79
Top Rated Compadt
Recesver

J
4

a'l.

xR | J "'

re

These are a few of our products and price values. For more information dial toli
free or use our BBS, or get instant specs & info. from our fax back service.
Toll Free, 24 Hours! For orders or for = & Fax/Modem,317-579-2045. Mastercard, Visa,

tech support, dial our 800 number. For == 2= == Checks, Approved P.O.'s & COD (add $5.50) & AMEX,
Fax Facts Instant catalog sheet ser- %ﬁ Discover. Prices, specs and availability subject to
vice, dial 317 849 8683. Computer BBS cOMMUNICATIONS change. Ground shipping and handling charge $6.95
10707 E. 106th St. Fishers, IN 46038
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SPECTRUM ANALYZER SCOPE ADAPTER

100% FACTORY A

A MUST FOR EVERY SHOP:

The SAS00ADP Spectrum Analyzer Scope
Adapter works with any Scope Just one
connection to the Vertical & Trigger Inputs
and any scope becomes a full function
Spectrum Analyzer. Tune H.T.'s Filters,
Mixers. Check all RF based Systems. The
SASO0ADP Scope Adapter will compliment

"
i
i Le {

any Ham Shack, Radio Service Shop or
EMI Test Lab.. MADE IN THE USA Nof
a kit. If you have been waiting for a low cost
High performance Spectrum Analyzer at an
affordable price , take Advantage of our
special introductory offer. Add a S00MHz
Tracking/Noise Generator for only $100
and save a total of $200.

SSEMBLED NOT A KIT MADE IN THE USA

1 MHz TO S00MHz
SPECTRUM
ANALYZER

AS SEEN ON YOUR SCOPE

SAS00ADP onLy $399.00

Add Tracking Gen. $100.00
Introductory offer only

$499.00

SAVE OVER $200 Reg. price $699

OO, S TTING THE STANDARD

| 3 Y
et e
< 15 L N
ik 1 SR
—t— R e e
e ¥ [
"'%J' F | §=57 "~ rewon. - -
< i - 3 po 0 3 [u“; Capr C”WE\LL-«“‘;-W
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1%s 0y
E: 28 e o P | o "
—— - — =R T

o sz 1-1300 MHz It One Sweep
SPECTRUM DISPLAY MONITOR $995.00

The SASO0A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your scanner or communication receiver.
The SASO0A is a Full Function Spectrum Analyzer with +/- 5Kz
Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SA500A
The first affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6

ADVANTAGE INSTRUMENTS CORP. MC -VISA - DISCOVER call 800-566-1818
3579 Hwy. 50 East Carson City, Nevada 89701 702-885-0234 FAX 702-885-7600

$1995.00 opion 1355

TWO FULL FUNCTION ANALYZERS
Quality & Performance with 80dB on Screen, -100 dBm Sensitivity,
Center Freq. Display, +/- SKHz Narrow Band Filter 50 MHz Marker.
DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed,
Video Filter, and 40dB Input Attenuation. SA1300B 1-1300MHz

SA1800C 1-1300 & 850-1850MHz SZ39D With opt. 13,56

SA500A, SA1300B, SA1800C
SPECTRUM ANALYZERS

STARTING AT $995.00

MADE IN THE USA

6"x 12°x 16" (Hx W x D ) (only 16 LB)

SA1800C Shown $2395.00

MON SOIUCJI03|T ‘G66 | JAGUIBAON

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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Largest Selection of HOME AUTOMATION
ducts i

po e t"e!‘,’vf gy HonesAuromrlnou

5 Systems, Inc.

Browse us on the WEB! A

hitp://www.techmall.com/smarthome .

Hundreds of hard-to-find automation, X10, and wireless ‘-':
contro! products. Computer control of your home, secunty
systems, surveillance cameras, infra red audio/videa control,
HVAC, pet care automation, wiring supphes, and mush more'

Home Automarion Systems, Inc. b .
151 Kalmus Drive, Ste L4, Costa Mesa, CA 92626
Questions 714-708-0610 FAX 714-708-0614

THOME -5 e )

sf'”vr—.-,-_.— UVE

unique producté!

et beiechen of teme gl

OO T

:| Caller I

ﬂ.
A Electronic Kits
Telephsne Dialer
Mudtistation Thermometer Warke  with — aour Caller 1D
Micrarontrodler bused telepbnne to store 20 gyppey 150 calls! Retrieves
thermometer that can use 4 names and sunibery in sxaging and
repurate sensory and transmit data Pattery  backed  up Her 1D ddat

memory. Warks with 9y
hattery nr ac adapter,
Has & 1316 LCD display g,
and 12 hution keypad for ooy o
casy data entry and use. C

to vour PC vin RS232 Scrial data
link. Mensure temperature frum
~47 degrees Fahrenheit (o +147
degrees Fahrenheit. Temperstures
can alxo he displayed in Celsius

phone campaoy
date anil time are
s hacked up

nd can transmitted (o
sour PC via and RS232 scrial data
tink.

Call for Information
1-800-772-3945 or 303-770-5747

GENOA Group, 7304 S. Alton Way, Suite A, Englewood, CO 80112

1 S h NATIONAL
Don't lose sig ¢t

EEGLCE.ON

of Glaucoma. EDUCATIO

* INTEGRATED CIRCUITS

* MEMORY (NEW OR USED

* EPROMS (NEW OR USED

* CIRCUIT BOARDS
DIODES
TRANSISTORS

* LED’S

N

Tel 310-494-4851 Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

CABLE TV
DESCRAMBLERS
NOBODY BEATS
OUR PRICE!
SAVE MONEY-DON'T RENT

o
ATLANTA
QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD « AMEX ¢ VISA « C.0.D.

= 1.800-677-0321 R

Anyone implying theft of service will be denied assistance.
All shipping and handling at customer’s expense

NO FLORIDA SALES CW-2D

CABLE TV DESCRAMBLER KITS

Universal-New Product

This Product includes alil the Parts,

PC Board, Complete Schematic

with Functional Guide. Generates

Sync for most Video Applications.
$79.95

Tri-Mode Descrambler

This product includes all the parts
PC Board and AC Adaptor.
NO Enclosure included.

$59.95
Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

Anyone implying theft of Cable service will be denied assistance.

SB-3 Descrambler
This Product includes all
the Parts, PC Board and
AC Adaptor. Enclosure
1s not included.

$44.95

NO MASSACHUSETTS SALES!

www americanradiohistorv com
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PROJECT BOX
Used to be the
power control box
for an MDS re-
ceiver. It has an
on/off switch on
front, three "F"
connectors and coaxial power jack or rear.
Attractive "clamsheli” box measures approx.
4% x 3% x 1%".

95U009 Three for $4.95
»4“‘
E‘ ¥ y
MICRO SWITCH .

with 1" plastic lever, N.O. and N.C. closed
contacts.

95B010 $1.25 each

SEALED
LEAD-ACID
BATTERIES
New, in crates, =
with 1994 date ¥
codes.
» 12 Volt, 12 Amp/Hour. 5.875"L x 3.75"W x
3.625"H. Crate of 18 - $325.00
95E024 $19.95 each

A
s

BRAND "X" LENS

Eyepiece-type magnifier.
Fecal length = 50mm, 3:2.
Approx. dimensions:
D=38mm, .=43mm. Excel-
lent hand magnifier at

approx. two power.
93L009  $9.95 each

USED TUBES $1.00 each

Your choice. Pulls. test OK.
6CS 6J5
6GF7 6SN7
6GH8 785

Price good through 12/31/95.

100’ LONGWIRE ANTENNA KIT

For shortwave reception and transmission.
End insulators included.
95A002

3Cu3
6AGS
6ALS

12AU7
12AVS
12DQ6

$4.95 each

MAGIC LIGHT = ——
This pocket-sized ultrawolet llght may be
used for detecting invisible inks, minerals in
rocks, etc. It's the same approximate size as
a pocket pager and even has a belt clip to
keep it handy. Runs on two "AA" batteries
(not included). 3%4"W x 1%4"H x 1"D.

951007 $7.95 each

!

{ FULL PAGE SCANNER

By Infe Products. 400 DPI, 256 greyscale,
TWAIN-compliant. Scans a full page in six
seconds. Includes Windows-compatible im-
age editing and OCR software. Very small
footprint - 3.5" x 12.2".

SF2HGS $225.00 each
USED HARD DRIVES

Quantum Q540. 36 MB MFM 5%." full-height.
94C025 $24.95 each

16-BIT ESDI CONTROLLER CARD
Adaptec ACB-2322. Full-height, hard and
floppy. Tested, with docs.

95C018 $19.95 each
16-BIT SCSI CONTROLLER CARD
DTC 3280AS. Half-height. ASPI drivers in-
cluded. Corel-supported.

95C003 $79.95 each
FLEXIBLE MAGNET STRIP

Adhesive on both sides makes permanent
installation possible. Measures %" wide by 3/
32" thick including adhesive. Specify Length!
95N003 59¢ per foot

PHONE FM
TRANSMITTER
This small but powerful circuit attaches to a
phone fine and transmits the conversation
into the FM band. it uses the phone line itself
as an antenna. No battery is required since
power is drawn from the phone line. Easily
adjusted to transmit outside the commercial
FM band for greater security. Sold only as a
testing device.

Kit 16 $12.99 each
{

REVERSIBLE

WORM GEAR

MOTOR

12VDC. Originally for automotlve electric

windows.
95M002 $14.95

6 METER

FSK BOARD
Crystal controlled on 50.675 receive
frequency. Super het with 10.7MHz IF. Three
ICs and one transistor. Not a kit! New, with
schematics and spec sheet for major

components.

92A067 ___$9.95 each
BRIDGE RECTIFIER =
KBLO2. 200 Volt @ 4Amps. ———°
955002  $1.49 each — L

SPEAKER
& GRILL
COMBO
Speakers are 4 Ohm, 5 Watt units measuring
4" square at the mounting flanges. The
speaker grills are an attractive flat black color

and measure 5" in diameter.
952014 $4.95 per Set

SOUND-ACTIVATED ALARM BOARD
Removed from unused alarm system. When
activated, this board listens for sounds of
forced entry

and responds witha loud siren when tripped.
Runs on 9V DC. Microphone is included.
Speaker (95Z014) and battery holders are
sold separately. Includes pinout diagram.

952015 $4.95 each
FOLDING = .-s-a'fi'i“"'"":;
LOCKKNIFE

Stainless steel blade, 5" open, 3" closed.
Wood and brass handle.

942032 $1.49 each

BABY

BENCH VISE
It's been said
there's a little vise
in all of us, and
now it's been personified. Thisis so cute (and
small) you'll want to mount it on your bench so
you can admire it. The 1%"-wide smooth jaw
opens to about 1%" . Sold as ajeweler's vise,
it has most of the features usually found in
bigger bench vises, such as dual guide pin,
lead screw, sliding handle, anvil and bench
mounting ears. Possible uses include
heatsink, holding fixture, bending, crushing,
small hammer and anvil forge work, model
building, anchor for boats up to 18".
845MV $8.85 each

PROTOBOARD
9.1" x6.9" x 1.2".
Five distribution
strips; 500 distribu-
tion points. Three
terminal strips,
1,890 terminal
points. Four bind-
ing posts.
882390 $22.00

VISA, MC, Amey cards accepted.
California residents add sales tax.
Shipping additional on all orders.

ALLTRONICS

2300 Zanker Road - San Jose, CA 95131
(408) 943-9773 - Fax (408) 943-9776

On-Line Ordering
(408) 943-0622
14400 Baud * N-8-1+ 24 Hrs.

Catalog by E-Mail:

info@alltronics.com
031195
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852 Foster Avenue
Bensenville, Illinois 60106
Phone (708) 350 - 9510 * Fax (708) 350 - 9760

PRINTED CIRCUIT BOARDS

¢ SINGLE-SIDED, DOUBLE-SIDED,
MULTI-LAYER(4-8 LAYERS) AND
FLEXIBLE PCB PRODUCTION

UNBEATABLE PROTOTYPES!

* PREMIUM DELIVERY AVAILABLE

24 HR SERVICE ON SS & DS
72 HR SERVICE ON MULTI-LAYER

* ARTWORK GENERATION/EDITING
¢ PHOTOPLOTTING SERVICES
* ASSEMBLY SERVICES

Data Acquisition

& Control Hardware for PC's

ANA100 Analog VO ........... $99  DIG100 Digital lI/O........... $39
* 8 Channel 8-Bit * 8255 PPI
0to 5 Volt input * 240148 TTL VT
* 14 TTL YO lines Lines
* Analog output * Seleclabie Base

* 400 Khz sampiing

ANA150 Analog/Counter... $ 89

* 8 Channei 8-Bit
010 5 Volt input

* 3 16-Bit Counters

* 400 Khz sampling

optional bi-polar
* 100 Khz sampling
* 24 TTL YO fines

Address

* 316-Bit Counters

* 8-Bit input port

* 8-Bit output port

* Selectable Clock
frequency input

.............. $79 pew— 1]
* 1 Channel 12-Bit ¢ 8 Channel 12-Bit
010 5 Volt input * x1, x5, x10, x50

Programmable
channel gain
* 100 Khz sample

Engineering Software - pcimspos

* 24 HR. ON-LINE MODEM
19,200 BAUDE, (708) 350 - 9761
FOR QUICK & COMPETITIVE PRICING,
OR MORE INFORMATION,
PLEASE CALL US TODAY!

QUALITY IS OUIR CAPITAL CONCERN

Analyser lll - Linear Circuit Analysis ............ $148

AutoSkem - Schematic Drawing program ............... $ 29 More Hardware and
CompDes - Circuil Design program = $ 29 Software items available
EasyPC - PCB Layout and Circuit Drawing ...... $149

Fittech - Filter Circuit Design and Analysis = $229 Ask for our current catalog
PC-Scope -

Pulsar

Digital Storage Oscilloscope for ANA100
ANA150 or ANAZ01 board $ 3 MasterCard/Visa accepted
- Logic Circuit Analysis ............. $ 149

BSOFT Software, Inc.

PHONE 614-491-0832 * FAX 614-497-9971
444 COLTON ROAD * COLUMBUS, OHIO * 43207

Robot Kits

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Leam how Robots work and have fun at the same time!

606A  "Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

602A "Blinky” Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to- steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

v Academic-Level Books
7 Build it Yourself
v/ Action Packed

603A "Copycat” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Learn digital logic basics.
44 page Book. $57.35

601A “Scooter” Sound Controli-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement!  $18.95

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That’s why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY!

Phone: VISA/MasterCard

CALL FOR FREE

Mail: Check/Money Order, VISA/MasterCard 40 P AGE CATALOG

Add: $4.00 Shipping

Graymark

P.O. Box 2015, Tustin, CA 92681

800-854-7393

CIRCLE 298 ON FREE INFORMATION CARD
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800-426

- Inch/Metric Tools, Tool Kits
- Telecom/LAN Accessories
- Diagnostic Products
- Test Equipment from the

Major Manufacturers

1194

; JENSEN TOOLS INC.
7815 S. 46th St., Phoenix, AZ 85044

CIRCLE 322 ON FREE INFORMATION CARD

CRYSTAL CONTROLLED

SURVEILLANCE

VHF & UHF Ssiies avsrren s |

ab]e c—3 Test

Information

-300452-7090 AI dS (310)902-0841

Countersurvelilance. Atso Tunable 70 to 305 MHz Kits. We |
Design & Manutacture Our Equipment. Custom Design.
FOR CATALOG SEND $2.00 TO:

SHEFFIELD ELECTRONICS CO., P.O. Box 377940-C
l Chicago. IL 60637-7940. Tel. (312) 324-2196

1 Year Warranty!
J No

Test Chips that fully activate Jerrold, Tocorn, Zenith,
SA. Pioneer and more. Basy Quick-Board installation!

Prices from 35 to $49.95 ca C&C SPEBCIALTIES
FAX 310-9020851
Ca Saiea Not for awe inn cable ca_owned equaip For towt ar repmir only.

LINE TRACKER

Each OWIKIT also incorporates the
basic principles of robotic

3 experiments, sensing and locomotion,
= guaranteeing an exciting, hands-on
OWI's “Next Generation” of adventure of knowledge and fun!
affordable, rugged Robot Kits
challenge the enthusiast to solder circvit
boards and mechanically assemble.

GRAND PIANO

But remember! OWI is the recognized
founder and leader in Educational
Robot Kits. ACCEPT NO IMITATIONS.

GRAND PIANO  BT-802 47 Note Memory 8Pg. Book $31.95
ROULETTE BT-805 Regulation - 38 Numbers 8 Pg. Book  19.95
S-CARGO OWI-936K  Sound Sensor 47 Pg.Book  29.95
wAO I OWI961K  Programmable - Graphic 59 Pg. Book  79.95
SPIDER OWI-962K  Infrared Sensor 49 Pg. Book  39.95
LINE TRACKER  OWI-963K Infrared Sensor 48 Pg. Book  39.95
MANTA  OWI-966K Sound /Touch Sensor 44 Pg.Book  29.95
MOON WALKER OWI-989K  Solar Sensor 10Pg. Book  39.95

l\llllll"
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i|Ilustabd bench manual

beyond everything ever
published on scanner mods.
Bill is a perfectionist who will
help you convert your scanner
into precisely what you've
always wanted! Finally 1

‘available!! “ew H

May 1995,
244 pages, large format,
$29.95.

EMERGENCY

RADIO!

' [ 3

Scanning News As It Happens

Norm Schrein (Mr. Scanner)
214 pages, $14.95

“Excelent...” Bany Goldwater

"lessstble™ Bifl Cheek

“A winner... 977 Magazine

SCANNERS

& Secret Frequencies

Henry Eisenson
320 pages, $19.95

‘Must reading.”
Electronics Now

“A giant undertaking”

Mnnitaring Times
“You can't miss!” ASG
“The best” Norm Schre/n

EK

ELEKIT

1160 Mahalo Place
Ranche Dominguez, CA
90220-5443

{310} 6387970
fax: (310) 638-8347

- 765

Order M = F: 8a.m. = 4p.m. PST

CIRCLE 202 ON FREE INFORMATION CARD
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More than 400 listings, 100
pages, large format, $23.75
: CARY!

Everything that's sort of legal,
unless you actually USE it.

1st book $4 s/, then $2 ea.
CA add 7.75% tax

Order line 800-546-6707

All credit cards

INDEX publishing Group, Inc.
3368 Governor Dr, Suite 273E
San Diego, CA 92122
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Radiotelephone - Radiotelegraph
Commercial

F c License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our
| Homestudy Guides, Audio, Video or PC "Q&A" disks
make it so fast, easy and inexpensive. No college or
| experience needed. The new commercial FCC exams
have been revised, covering updated Aviation, Marine,
I Radar, Microwave, New Rules & Regs, Digital
Circuitry & more We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools.
I Send for FREE DETAILS or call
Fennnemnnn]:800:800.7588

WPT Publications

-

IO R R

-_ e e e e e el e e s s e e = =

i 4701 N.E. 47th St.

[ Vancouver, WA 98661

I Name

:Address

; City A St.___ Zip
1-800-800-7588

e S |

DC/CAD
introducing...

T —

__ THE TERMINATOR |

Super High Density Router
(Complete with Schematic & PCB EDITOR)

Features the following powerful aigorithm & capability:
8 No copy protection

8 Rip-up Retry

8 Pre-routing of SMT components
® User defined strategies

8 Real-Time clean up and via minimization
8 Gate & Pin swapping

® 1-mil Autoplacer and Autopanning

8 Two-way Gerber and DXF

8 Automatic Ground Plane w/Cross-Hatching

8 Complete w/Schematic & Dolly Libraries

® Optional simulation capability & enhanced mode for 486 users
® Gate & pin swapping

* PCB LAYOUT SERVICE AT LOW COST *
LEASE PROGRAM & SITE LICENSE AVAILABLE

Computation

771 State Highway 34
(908) 681 -~ TH00s (308) 681 - 8733 (FAXD
" DC/CAD . . . The focal point of future CAD marker *

SCSI 1l Cable
2'SCSi I HD50 male to SCSI | male
#CC-679-2

sy i s |

(" Roger's Systems Specialist ~_ Callto Order Cables )
- 21021-504 Soledad Canyon Road 800-366-0579 SCS!| mmprmmn.s .. mpsamsi $4/up
* | Santa Clarita, California 91351 Fax to Order SCSI &l ......co..... $14/Up
M@ Ve Have Great Connections” ][I 805-288-2293 MIDI/Sound Blaster ........... $17
Computer « Communications » Free Catalog with order Internal Drive .................. $1/up
Network « Audio « Video oy Most orders shipped same day Accessories
Cables x Connectors % Accessories Dual RI11 Wal Plat .......80¢
12vdc Power Fans .............. $5

Stereo Headphones
- Exceptional Sound
* 1/4" Stereo Adapter
« 3.5mm Stereo Plug
- Major Brand Name
« Blister Pack

#TM-170-sp *8%

Mini D-SUB Gender Changers

All D-Subminature
genders available
Only 1/2" deep
Just ask for size and gender

most are

$2% oach or iess !

Printer Sharing Device

$3495

each

sendwoy ol *

3
&
&
(4

+

Up to 40 computers to one printer «.up 101500’
Uses 4 conductor phone cable

#CC-222-P for printer #CC-222-C for computer

$10.00 minimum order -

$4.50 for shipping for pre-paid orders « California add 8.25% tax + No out of state checks

CIRCLE 324 ON FREE INFORMATION CARD
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For The Serious
EIecfronics Enthusiast

n MCM EIecfromcs -

MCM is the comprehensive g~ l
source for all of your VCR/TV Accessories =
electronics needs. We
feature the entire line of
TENMA Test Equipment,
semiconductors, repair
parts, tools, audio/video
cables and accessories,
computer products and
much more.

Discover for yourself

the MCM Electronics
difference, call for your
free catalog today.

Specialized Tools and
Technician Aids

| | Amateur Radio

I and Accessories
Free . — B

CAlL 'IOLL FREE 1-800-543-433" ca ta l 0 g B
2124246939 g |

. nRen/&§ Premier Distributor

Computer Expansion Products "~ ‘?;-' g

and Accessories

) TR (SN |

FREE Catalog, call toll free:

1 800 543 43 0 MCM ELECTRONICS®

650 CONGRESS PARK DR.
CENTERVILLE, OH 45459-4072

A PREMIER Company
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Low Cost CAD Software
for the IBM PC and Compatibles

Now In Windows™95

CELLULAR MADNESS!

Cellular/DDI Box .
- [P Simulation
Software °;;%30%°

Including: S el

* Complete book included! = == Eﬁ—‘_‘

A ¢ Plans for an ESN/NAM “snatcher” for PCB s> J
under $400 Layout :I

¢ Information on cellular “fingerprint”

¢ All peripheral topics
* Explanation of 9122 Motorola revision * Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
and how to defeat it $149. Includes netlisting, bill of materials, extensive parts libraries.
; * Powerful, event-driven digital simulator {SuperSIM) allows you to check logic
* Wargames dialer and circuitry quickly before actually wiring it up. Works directly within the
lots more! SuperCAD editor from a pulidown menu and displays results in “logic

¢ Programming software analyzer” display window. Starting at $149 this is the lowest cost simulator on
(ESN/NAM) for over the market. Library parts include TTL, and CMOS devices.
20 phones * Analog simulator (SuperSPICE) for $149. Allows AC, DC and transient circuit

: analysis. Includes models of transistors, discretes, and op amps.

* OKI 800/Loader Boxes * Circuit board artwork editor and autorouter programs (SuperPCB), starting at
$149. Produce high quality artwork directly on dot matrix or laser printers. You
can do boards up to 16 layers including surface mount. Includes Gerber and
Excellon file output. Autorouter accepts netlists and placement data directly
from the SuperCAD schematic editor.

« Low cost combination packages with schematics and PCB design: 2-layer for

ESN READER.........5400

G2/AMPS o 10ck)...5600 $399, 16-layer for $649.
oy Write or call for free demo disks:
mu—oﬁ%}
CELLULAR MASTERS (s05) 486-0867 Sale - g s
4045 S. SAVIERS RD., OXNARD, CA 93033 (206) 641-2141
BBS (206) 641-2846

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300’ Range, 1-1/4” x 2 x 9/16”, Assembled

o Qty 1 5 10
RF300T 150’ Range Transmitter 24.95 19.95 15.95
RF300XT 300’ Range Transmitter 29.95 24 .95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1’ spaced pads for standard connectors
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 5 10
RF300R Receiver, Fully Assembled 24.95 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre-Amplifier. Doubles Range 14.95 11.95 9.95

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60° Range, 1-7/8x2-3/8"x7/16” (T), 2"’x2-3/4’x9/16” (R)
Receiver Input: § vdc Output: Gated TTL Momentary Line

Qty 1 § 10
RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Money Orders Personal Checks and Cash C.O0.D.s

Visitect INC. 7o nox 14156 sremont, ca. 945 (510) 651-1425 Fax (510) 651-8454

CIRCLE 321 ON FREE INFORMATION CARD

wwWw americanradiohictorv com


www.americanradiohistory.com

llnhealahle Discount Prices

1 YEAR WARRANTY

15 DAY MONEY BACK GUARANTEE

SUPPLY

FREQ. COUNTER
P e

Four Instruments in One Instrument i

—-m-ﬁ-—’ q
W MT-100 [1]Function Generator [3]Power Supply
e  Sine, Square, Triangle, Puise, + 3-1/2 Digit LCD 5
40 Skewed Sine, Ramp, TTL o Triple output: #1. 0~50V, 0.5A MAX
- A i Re?' $599. 0.2 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
1 $41 9.00 (2] Frequency Counter (4] Digital Muitimeter
= e l~. ° * 8 Digit LED * 3-1/2 Digit LCD
* 1 Hz ~ 100MHz + DCV, AC¥, Q, DCA, ACA
/ — s = (1 Hz + 1 dgt. + Time Base Error) ¢ +(0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR MULTI-METER
FG-140 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter| 1.0GHz Frequency Counter, High Resolution
Reg. $249., $1 49.00 e02Hz-20MHz,| FG-150 FC-200 o e
7 Decades « 4 Digit LED Display « 8 Diait | ED
ot | Reg. 5399. $229.00 1090 feg. 5395, $219.00 e T
Triangle, Pulse, s R ;n?nglg, TIL, — sy o Auto & Manual
Ramp, Skewed .-_: e —— Skowed Sing P ——— Range
Sine O o Ak « Linear/Logarithmic b ﬁ _ ¥ « 4 Selectable Gate
* VCF, Symmetry 5 meemsmmer s WIS ) Sweep ‘ S I —— Times
* Variable DC POkl ® 10 MHzFreq. ° Sl Vet # * 1MQ & 509 Input
Offset Control Counter —_— Impedance
Oscilloscope Probe Set ~ HP-9060, 60MHz | PS-500 DC Power Supply PS-540  DC Power Supply
Switch Selectable X1/X10 Reg. $29. 0 4.
Sy HP-9150, 150MHz L ] f‘_"“hi' Reg. $249. $1 59.00 Reg. $399. $249.00
0 Rog. s49. $27.00 X __L""'.,__ N OONGE «0-16YDC
e HP-9250, 250MHz | | ® 8| &1 @ < 0.1-3A ‘ ' 0.4 - 10A
5 Reg. $59. $37.00 * Short & Overioad Protection * Short & Overload Protection

0S-3304 Reg. $499. | 08-3304 25MHz, Dual Trace | 0S-3315 Bel MERIT
$349.00 |[7] 0025 MHz Dual Channe 40MHz, Dual Trace
+ 6" Rectangular CRT with
Internal Graticule 10x8cm Sweep Delayed Bmggggc
(Phillips P31
. Unca:ri’bratior)m LED. Re‘?' $799. $549'00
* High Sensitivity 1 mV/div to
2mVidiv X-Y modes, Z Axis Reg. $149.
infensity modulati
e o o St o s, $89.00
e Full TV Trigger for TV-V & TV-H
0s- 3324 Re?' $599. . Accelerat,%gn ;:’:t;ntial 2kV ) .
$429.00 | - 60MHz (X1X10) Probe Kit: 2 sets _ ncluding
« Power: 115/230V AC A s Delure
* DC to 40 MHz. Dual Channel Holiler

= H ¢ Delayed Sweep
08-3324, 3 Function PR
[1]« 0s-3304 7 decade
R ¢ 6" Rectangular CRT with Internal
Sy [2] Dual Component TesterfComparator | * & 4 Ui o Phillips P31)
3]* Triple DC Power Supply ¢ Uncalibration LED.
0S-3344 Reg. $899. SVDC, +12VDC, -12VDC * High Sensitivity 1 mV/div to
$649_00 2mV/div X-Y modes, Z Axis Features (DM5050C/DM5100)
N H {intensity modulation) ¢ Basic DCV Accuracy: + 0.25%
05-3344, 5 Function * Rise time 8.5nS or less. * AC/DC Volt & Amp, Ohm
+[2] + * 0S-3324 « F(ll TV Trigger for TV-V & TV-H * Diode, Continuity Beeper

« Frequency Counter
100MHz, 7 Digit LED Display

e Function Generator
0.02 Hz to 2.0 MHz

"BEST

¢ Acceleration Potential 12kV

¢ Variable Hold Off

¢ 16ns ~ 1.0s Time Base

¢ 60MHz (X1.X10) Probe Kit: 2 sets
¢ Power: 115/230V AC

T y
Digital Engine Analyzer | Capacitance Meter |Pen-Type DMM w/logic| Multifunction DMM . An;pszCC/Dc 2 AmpM  Renge)
* Extended Capacitance Meter ange
Reg. $179. $69.00 | e 379. $49.00 | Rep. 579. $59.00 | 2eg. $95. $64.00 0.1pF - 20,000F
i DM4050 ! Zero Adjust Knob
DSMESO o CM210 DM150 caieog | * Triglamp
* 3 1/2 Digit . i + Basi . .
ANy Lo « 3172 Digi + 3 1/2 Digi Sacsory | DM5100, Wide Range w/Logic
Taco, Dwell, '6?0 + Dual Display + Heawy Duty, | * 11 Function / 45 Range
¢ 0.1p-20,000uF ¢ Auto & Manual 208 ACDC | o
9 Ranges « DCV, ACV, Al DOm0t Power Cff
e 0.5% basic ACA, DCA, Q e Cwapsatalcitcanc e | ° Data Hold & Peak Hold
« Temperature Accu. * Logic « Freaq.upto | * Freq: Up to 20MHz
0~ 1.999°F ’ ﬁifbAdJUSt g"ﬁoan‘z L 20MHz « Amp: Up to 20A AC/DC
« Diod ¢ Data Ho « TR- .
. Clgn’lienulty o Test Leads & « Diode TR-hFE e Ohm: L_Jp to 200MQ
« Holster, Temp. Built in « Continuity ¢ Capacitance: 1p - 200uF
Probs, Clip Leads Socket « Deluxe Hoister | ® Logic: TTL, TR hFE

Onder & Gree Calalog

¢ Alligator Clip Test-leads
¢ | ead Holders/Velcro Strap Holster

DM5050C, DMM + Capacitance
¢ 9 Function / 42 Range
¢ Multimeter

Ohm: Up to 2000MQ

MON SOIUCIIIB(T ‘G661 JBGUIBAON
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HIGH QUALITY TEST EQUIPMENT

ALFA ELECTRONICS

BLEST PRICE

DMM 89 $199.95 [ =ity DMM 2360 DMM 20 Fluke Multimeter
Most Advanced DMM $119.95 $74.95 |Fukei2 | 56
7 y Inductance: 1uH-40H
z Blé ;’:ag:si fBCOM_::‘umcaﬂon DMM+LCR Meter Capacttance: 1pF-200yF |Fluke 7011 $67.5
.7 to 81.4 dBm with 40 -12000 Very Versatile DMM Frequency 1Hz-20MHz |Fluke 7311  $94
20 reference impedances Volt, amp, ohm, diode, |Fjuke 7511  $129
True RMS Inductance: 1pH-40H 20 Amp AC/DC current
Frequency counter: 0.01Hz-10MHz Capacitance: 1pF-40pF | Transistor HFE Holster C-70 $16
Capacitance: 1pF-50,000uF Frequency: 1Hz - 4MHz | Continuity, duty % Fluke 7711 $149
Measure AC volt to 20kHz ﬁ[nferatu;e: ;426302 F ;eak hz'ﬁ“‘gax Fluke 7911  $169
5000 counts, 0.1% accurac ogic Test: 20MHz uggerdized case
Auto/manual range, fast barygraph Diode, Continuity . Rubber holster $8.00 - Fhike2®l) | sl
Min/Max/Ave/DH/Relative/Zoom Volt, Amp, Ohm Full line of DMM Fluke 83  $225
Auto power off 3999 count display | economy, compact” |Fluke 85 $259
Input warning Peak Hold ruggerdized, solar cell, {Fluke 87 $287
Splash proof Auto power off au%orrjlotive‘ heavy
Voit, amp, ohm, logic, diode, continutty Ruggerdized case. duty, |ndustna|5 Fluke 97
Ruggerdized case Temperature probe included starts from $15.95 Scope Meter$1785
Rubber holster included Rubber Holster $8.00

LCR Meter 131D LCR Meter 814 Frequency Counter
‘ $229.95 $189.95 FC-1200 ~ $129.95
Plodt ol CR Best Resolution LCR Diealay Fig LoD

Inductance: 0.1H-1000H gL ctance A0 FLi:200H Revors MadMin/Average

Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

SMD and chip component test probe
$25.00

LIMITED QUANTITY SPECIAL
DIGITAL LCR METER $74.95

0.1pF, 1uH, 10m{2 resolution

Capacitance:0.1pF-10,000uF
Impedance: 1mQ-10MQ

0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor
Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
testing & production

SMD and chip component
test probe $25.00

Data hold, relative mode
Telescoping antenna $8.00

Deluxe case $5.00

Also Avallable: .

AC/DC clamp meter,Light meter,
Thermometer, BH meter, High
voltage probe, Digital caliper
Anemometer _Electronic scafe,
Force gauge,Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter, SWR/field
strength/power meler, Dip meter

20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95
Duat Trace, Component test, 6" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

Digital Storage Scope

DS-203 20MHz, 10M Sample/sec $729.95
DS-303 30MHz, 20M Sample/sec $849.96
DS-303P with RS-232 interface $1,049.95

PS-200 20 MHz DUAL TRACE $339.95 Switchable between digital and analog modes
! PS-400 40 MHz DUAL TRACE $494 85 2 K word per channel storage

PS-405 40 MHz DELAY SWEEP $569.95 8 bit vertical resolution (25 Lerel/div)

PS-605 60 MHz DELAY SWEEP $769.95 Expanded Timebase 10ms/div - 0.5 s/div

Refresh, Roll, Save all, Save CH2, Pre-Trig
Pictter control

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $28, 250MHz x100 $38

e “ DC Power Supply i e s e DC Power Supply Triple Output
‘E— = | F L ® i 0P-§53!91§C ” $159.00 PS-8202 $499.95
l‘ : z 0-34 output Two 0-30 VOC , 0-3A outputs
N— | . Constant vonage' & constant curentmode S m | %8 | One fixed 5VDC, 3A output
= 0.02% + 2mV line regulation 3 E— -' Capabie of independent or fracking operation
i 0.02% + 3mV load reguiation - Constant voltage and constant current mode
"': "'-_ 4 ! “‘ 1 mVrms noise and ripple i Four digital meters for volt and current dispiay
® " ; ﬁ} W R # Short circuit and overioad protected » Excelent reguiation and low ripple
] e st ’a B Somimsmemed g
5o ; ] b so avaiiable: ol A
-3 16V/10A, 30V/10A Dual tracking 30V/3A. 30V/5A, 60V/3A. 60V/SA

— i i it RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR

Ko - GENERATOR AG-2601A  $119.00 FG-2100A $169.95
10Hz - 1MHz in 5 ranges 0.2 Hz -2 MHz in 7 ranges
3 $G-41608B 31 19.00 - O od Sine, square, triangle, pulse and ramp
\ 100 kHz-150MHz si in6 Output: 0-8Vrms  sinewave
f z- z sinewave in 0-10Vp-p squarewave Outpgt: 5rpV-2OVp-p
fanges Synchronization: +3% of oscillation 1% distortion, DC offset + 10V
- | T RF Output 100mVrms to 35 MHz frequency per Vrms VCF: G-10V contro! frequency to 1000:1
\ ~— Internal 1kHz, External S0Hz-20kHz

‘ Output distortion:
~Pen = - AM modulation 0.05% 500Hz - 50kHz

FUNCTION GEN/COUNTER

- 00 ® 0 o AudiofeuIBLUTKHZRYImS 05% 50Hz - 500kHz FG-2102AD $229.95
Output impedance: 600 chm Generates signal same as FG-2100A
P — Frequency counter 4 digits

Feature TTL and CMOS output

Electronics Now, November 1995

FREQUINCY

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

RF SIGNAL
GEN./COUNTER
SG-4162 AD $229.95

Generates RF signal same as
SG-41608

6 digit frequency counter 1Hz - 150
MHz for internal and external
source Sensitivity <S50mV

FAX:(609) 520-2007

Visa, Master Card, American Express, COD, Purchase Order Welcome

AUDIO
GEN./COUNTER
AG-2603AD $229.95

Generates audio signal same as
AG-2601A

6 digit frequency counter 1Hz-
150MHz for internal and external
sources Sensitivity <50mV

CIRCLE 213 ON FREE INFORMATION CARD

www americanradiohicetorv com

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modutation

Gated Burst, Voitage Control Generator
Generator Control Voltage & 6 digit counter
1Hz-10MHz for internal & external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER.
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iNnsTeEK
100 MHz Cursor Readout Scope
4 ch, 8 traces 0S-6101 $1,499.95

* 4 independent channels, 8 traces

* Time /Voltage cursor measurement
* ALT triggenng function for 4 ch.

* Sweeps 1o 2ns/div, Dela%cd Sweep
* TV Sync,, Ch. 1 output, Z-axis input
* 2 probes(x1, x10)

100 MHz Scope, 4ch. 8 traces

Best value all purpose scope
0S-6100B $1,329.95

* 4 channels, 8 traces )

* High sensitivity 500uV/div

* Sweeps to 2ns/div, Delayed sweep
* 20 kV accelerating voltage

* TV sync., Z-axis Input

* A and B gate Olf‘\}ﬁ-li“
* Best price 100 Z scope
* 2 probes(x1, x10)

50 MHz Triggering Oscilloscope
0S-653 $699.95

*Dual Channel

* Hold Off Function

* Delayed cheqﬂ»
ine

* ALT Triggering )
* High sensitivity 1 mV/div
1 * Trigger level lock function
* Built-in Delay * 7-axis input, CH1 output
* TV Sync * 2 probes(x1, x10)

20 MHz Oscilloscope

0S-622B $344.95

* Dual trace, X-Y operation

* TV Sync., Z-axis input,CH 1 output
* High sensitivity 1 mV/div

R Tngggr level lock

* 2 probes (x1, x10)

08-645B - 40 MHz Cursor readout... $73495
08-625B - 20 MHz Cursor readout. . $ 549.95
08-623B - 20 MHz w/Delayed Sweep. .......$ 449.95
0S-935 - 5 MHz One channel. .$209.95

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

DC Linear Power Supplies
Single Output

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Current regulation €0.2%

* Low ripple and noise ] .

* Overload and reverse polarity protection

* Features 2 analog or 1 digital meter(PS series)
2 analog or 2 digital meters(PR series)

PS-1830 :(0-18V,0-3A).....oi .$209.95
PS-1830D : Digital Display. . $219.95
PS-1850 :(0-18V, 0-5A .$219.95

PS-1850D : igilal Displ ...$244.95
PS-3030 1 (0-30V,0-3A)........... .$224.95
PS-3030D : Digital display...... . .$254.95
PS-6010 : (0-60V,0- A; . - .$209.95
PR-1810H : (0-18V, 0-10A). .$349.95
PR-3060 :(0-30V, O-GAg ..... $314.95
PR-6030 : (0-60V, 0-3A)... .$299.95
PR-6030D : Digital Display... .$399.95

Triple Output DC Power Supplies

: ot

s

|
. £ P .

T e e RS

* Two variable 0-30VDC, 0-3A outputs

* One fixed SVDC, 3A output

* Auto tracking

* Auto serial and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

PC-3030 :(0-30V,0-3Ax2)...........cc..... .$499.95
PC-3030D : Digital display . ’ .$549.95
Programmable DC Power Supplies

B

.ummww“ o

* High stability , low drift, 4 digit displa

* Front/rear output-sense switch selectable

* Auto sge;: running w/timer settings

* 100 point programmabihity (PPS series)

* 50 Fomt programmability’ (PPT series

* Aulo serial and parallel operation (PPT series

* Auto tracking (PPT series), IEEE-488.2 and SCPI
compatible command set (optional)

PPS-1860G: (0-18V, 0-6A).. o

PPS-3635G:

FAX:(609) 520-2007

CIRCLE 213 ON FREE INFORMATION CARD

www americanradiohistorvy com

Test & Measuring Instruments isoswzcerr 163

Digital Display Function Generator
FG-8016G $239.95

* Frequency Range: 0.02Hz 10 2MHz

* Three Instruments in one: Function generator, Pulse
enerator & Frequency counter,

* Sine, Triangle, Square, TTL Pulse and CMOS output

* Built-in 6 digit counter with INT/EXT function

*1000:1 tuning range

* Variable DC offset control

FG-8015 Function Generstor

* 0.02Hz-2MHz (No Counter)...... .. . $189.95
FC-8131 Intelligent Counter 1.3GHz .................... $469.95
FC-8270 Intelligent Counter 2.7GHz.... $629.95
UC-2010G Universal Counter.................... $294.95

Digital Multimeter & C Meter
DM-8034(3": digits) $179.95

* 8 Function, AC/DC voltage, AC/DC current, resistance
* Built-in C meter, diode test and audible continuity check

* High voltage 1000V and 20A range

* 0.5% basic accuracy

DM-8040 (3% Digits, True RMS)

* Measures ACV to 50 kHz.
DM-8055 (5% Digits).

* 0.006% basic accura

*1uV, ImQQ, InA resolution

* dBm measuremert

* Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB).. . .. ... $889.95

Model DM-392
(3% digits) $109.95

:5\2 S mll % h)
egment apalog bar graj
* Data ﬁr&d/Ma&-NFax mgn‘o)ry
/Relative mode

3 * Auto power off
] = * Overload protection
- * Audible continuity check

. e e 1DF40uF

apacitance:
> Frep uency: 0. ]?{2-1
N DTS ey fused
. ik ouble ene €

¢ e eie | 4. 1;\.0/28@ e
= Ol .3 70

.$339.95
.$649.95

T e

g

v

F 4]

Ly

-

.

ACCUra

* AC True RMS (DM-354 only)

4
DM-351 : 3% Digits w/Continuity, Auto Off.
: 3% Digits, Cap. Freq. , 20 Amj
DM-353 : 3% Digits, Cap. Freq. Temp. hFE.. .
: 3% Digits, Auto, Cap. Freq. Min/Max....$99.95
: 3% Digits, Hold, Min/Max 20Amy $109.95
: 3% Digits, Peak, Logic, hFE, Freg. $119.95

: 3% Digits, TRMS, Same as DM 92...$129.95

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT.
Visa, Master Card, American Express, COD, Purchase Order Welcome

v ey W v

v

v -~

-

v

MON SOIUOI08|T ‘G66 L 18GUISAON

=]
(4]


www.americanradiohistory.com

Electronics Now, November 1995

VOICE CHANGERS!
ELECTRONIC KITS AND MORE!

¢ Tunes 88-108 MHz. -

® Powerful 2 stage audio amplifier, T h

® Sensitive, picks up sounds at the ) p
level of a whisper.

® Up to 1 mile range. Pt

© Requires 9V batery. (Not incl) @
SUPER-MINIATURE FM TRANSMITTER

Super smalt FM transmitter. Use with any FM broad-

cast receiver. Easy to assemble, all chip (SMT) parts

are pre-assembled to the circuit board.

XST500 (E-Z) Kit .... ionsores 944,95
® Dial your phone from anywhere

and listen to the sounds in-
side your home.

@ Two digit Touch Tone code
for secure operation.

TELEPHONE SNOOP

Call home from anywhere, enter a two digit security code,
and hear the sounds in your home . Automatically tums
on without ringing the phone, verifies code, then acti-
vates forone and a half minutes.

XPS-CASE KIT

® Digital voice changing: male to
female, female to male, adutt to
chiid, child to aduft.

© Maintaln anonymity on any call.

® Button for normal aperation.

® 16 levels of voice masking. -
VOICE CHANGING TELEPHONE

STOP’ THOSE ANNOYING TELEPHONE CALLS!

Sound older and tougher when you want fo. Not a kit,
Fully assembled. Single phone operation only.

TRANSITION 2000 .. <. $89.95
the

® Miniature photo banerymm fighton
dircuit board. (Included) a_—
® Up to 12 mike range.
@ Sensitve 2 stage audo ampliier, picks up
MICRO-MINIATURE FM TRANSMITTER
Including the battery, this is the Worlds smallest FM
to assemble, uses pre-assembled circuit board.
XWB1000 E-Z KIT ..
AU AR b
® Adjustable from 88
to 108 MHz.
° Works with any FM
broadcast recever.
Only 0.7 by 2.4 inches, the XTR100 operates at voltages of 3 to
onbudB;dealb(\mlnmegbstmddmdetsbi-

© Tines 88-108 MHz
sounds at the level of a whisper.. rﬁ
transmitter. Use with any FM broadcast receiver. Easy
® Transmits a confinuous beeping tone.
© Up to 1 mile range.
TRACKING TRANSMITTER
cydes, aufomobiles, games o hide and seek. and cortess

® Digital voice changing: male to fe-
male, female to male, adult to child
child to adutt.

® Use with any modular phone.

@ 16 ievels of voice masking.

@ Connects between handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit.
Fully assembled. Use with single or multi-line phones.

Electronic

KITS!

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

BUY WITH CONFIDENCE FROM XANDI
* 30-DAY REFUND POLICY

o =

« TECH SUPPORT NUMBER (602-894-0992)

® Up to 172 mile range.

® Miniature photo battery mounts

fight on circuit board. &
® Transmits at 143 MHz, ¥
® Amazing audio sensitivity, picks up

sounds at the level of a whisper. ;
CRYSTAL CONTROLLED FM TRANSMITTER
Including the battery, this is the Worlds smatlest crystal con-

trolled FM transmitter. Transmits to any scanner type fe-
ceiver. Easy to assemble, uses pre-assembled cifcuit board.

© Uses sensfive microwave tran-
sistor ampifier.

® Covers 110 2,000 MHz.

® Compact hand heid unht.

* Includes minature loud speaker for
audio indication of detected signals

SUPER SENSITIVE BUG DETECTOR

@ Uninterrupted 800 to 950 MHz

coverage. o

© Works with any scanner that
can receive 400 to 550 MHz.

If-your scanner can reoe:ve 400-550 MHz, just add the
XLC800 for 800-950 MHz coverage. It
converts ail 800- 950 MHz signals to 400-550 MHz so

it for that *Professional’ look.
'XLC-CASE KIT
XLC900 (C) KIT

$13.95
95

TAESSSTREE TOLL FREE ORDER L

. V.

S 12 ELECTRONEC
\ " "1270 E Broadway Rd. # 113, Temp

pe AZ 85282

CIRCLE 281 ON FREE

FAX LINE:
ASK FOR FREE CATALOG OF OUR PRODUCTS

NE: 1-800-336-7389
1-602-731.4748

INFORMATION CARD

When the XBD200 intercepts a signal in the 1 to 2,000 MHz
range, it emits a growl that increases to a high pitched squeat

800-950 MHz SCANNER CONVERTER KIT

jour scanner can receive theml Add our custom case'}

® Smallest Phone transmitter anywhere!
® Tunes 88-108 MHz
®No batteries required
powered by phone line.
© Up to 1/4 mile range.
® Attach to phone lnne %‘1 g
anywhere in hiou
SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver, Easy to assemble, all chip com-
ponents are pre-assembied to the circuit board
XSP250 {E-Z} Kit
® Use with any FM broadcast receiver.
@ Hear every sound in an entire housel M’,‘r
©® Up to 1 mile range . £
® Powerhl 2 stage audio
amplifier.

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is ca-
pabie of picking up sounds at the level of a whisper and
transmitting them to any FM broadcast receiver.

XEM100 () Kit .oomssmrmisoene 53295

® Transmit high quality stereo to any FM
stereo recenver.

.| @ Bultin outputlevel moritor for - dou

quick and easy tuning.
@ |deal for use with personal
CD pizyer. .,
FM STEREO TRANSMITTER
Transmit {ull-bodied Hi Fi stereo to any FM stereo receiver.
Separate left and right inputs and gain controls. {ncludes!
an output booster stage for greater range.

XFS-CASE KIT . o $13.95

SEND MAIL
ORDERS TO:

XES108 (C) KIT w.cooovnccoes SALIE.

XANDI ELECTRONICS
BOX 25647
TEMPE, AZ 85285-5647

IR i

RELAYS © LIGHTS « MOTORS
TEMPERATURE * PRESSURE » LIGHT LEVELS = HUMIDITY

SWITCH POSITIONS » THERMOSTATS » LIQUID LEVELS

* PLUGS INTO PC BUS
* 24 LINES DIGITAL 1/0
* 8 CHANNEL-
8 BITA/D/ IN
< 12 BIT COUNTER
= UP YO 14K SMP/SEC

ODEL 45........ 189 |

* RS-232 INTERFACE
* 8 DIGITAL /0

= 8 ANALOG INPUTS

* 2 ANALOG OUTPUTS
+ 2 COUNTERS-24 BIT

! -
1+ 12817 100 KHZ A/D
< 4 ANALOG OUYPUTS
* 3 TIMER COUNTERS
* 24 DIGIALI/O

T

* RS-232 INTERFACE
« TRMS, 20 AMPS
<12BITAD

* OPTO-ISOLATED

» COMPLETE DMM

8

* R$-232 INTERFACE

+ 28 LINES DIGITAL 1/0
* 8 ANALOG INPUTS

- PWM OUTPUT

JEL70........$239 |
| « Rs-232 1nTERSACE
| ~18 BiT A/D

\

+ 8.5 DIGI
> UP TO 60 SMP/SEC

—

Prairie Digital, Inc.

PHONE 608-643-8599 »

846 SEVENTEENTH STREET - PRAIRIE DU SAC, WISCONSIN 53578

PC SSTV $149.95

PC Slow Scan Television is a
complete system for sending
and recsiving full'color amateur
8STV. The package includes
an SSTV FSK modem, SSTV
software, Image capture
utilities and reference manual
All popular-formats are
supported including Root,
Scottie, Martin and AVT. The
system requires a 286, 386 or
faster PC with VGA or super
VGA dispiay.

-7

‘image and text transmission modes.

FAX 608-643-6754

CIRCLE 325 ON FREE IN

FORMATION CARD

Tel.(714) 498-5784

www americanradiohistorvy com

Have It All For Only $199.95

For a limited time we are offering both software packages with a single FSK modem
for under $200. This combination offer will let you send and receive the popular HF

Call or write for our free catalog.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

PC HF Fax Plus $129

PC HF Fax Plus.is a simple, yet
comprehensive HF system that
receives Fax, RTTY, CW, and
AMTOR on an IBM PC or
compatible. It includes an FSK
demodulator, advanced signal
processing software, tutorial
audio cassette, and complete
reference manual. Just plug
the demodulator into a serial
port, install the software and
get text and vivid images on
your PC

Visa and Mastercard welcomed.

Fax.(714) 498-0568
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Powerful Integrated Digital and Analog (Berkeley Compatible Spice)

Circuit Design and Simulation Software for Microsoft Windows (network compatible)

Best value in town!! Incl 4 Integrated Modules: LogicOesigner + WinSpice + WinScope + Symbol Editer
Perfect For Students, Techniclans and Engineers!i!

Simply connect your circuit on the screen, enter simulation options, then kick back and watch it work!
Comes with two Spice libraries pius 5 more libraries of Aetive Digital Devices CMOS, 74xx, 74xxx,
ALUs, counters, MUX, FFs etc. Plus a Passive symbol library of Microprocessors and more. Use

] the Symbol Library Editor to Design your own symbots and symbols fo represent Sub-circuits, True
4 Bussing, Buss pins can be assigned Unique Names, Parts Billing List. Legends, Nested Subcireuits
& for Hisrarchical Top Down or Bottom Up Design, Checks Fan Out Vioation and Efectronic Rules,
Device Unit Numbers/Chip Pinouts Automatically added as per Data Books, Connectors, Spice Netlist
Generation, Continuous ZOOM In/Out, Cut/Copy/Paste, Multiple Rotatable Fonts, Rotatable Symbols,
v ] Muttipage Zoomed In/Out Printouts to any Windows Printer. ON LINE HZLP

LogicDesigner Digital Simulation/Schematic Capture Moduie

Interactive Digital Simulation and Schematic Capture, Single Step Mode, Variable e, Variable Speed Simulation,
Programmable Digital Delays, Multi Waveform Scrolling Timing Diagram Memorizes up to 30000
Ticks Worth Of Timing Data, Truth Table Generation, Binary to 7 Segment Displays, Hex Keypads,
Programmable Ciock Sources, Logic Probes. Built in Logie Anglyzer can be set up to generate Edge
or Levet Sensitive Breakpoints, or when Signals are Equal To, Greater Than, or Less Than a Certain
Value or any AND/OR Combination. Sequential Breakpoints heip Track Down and Debug Circuit Race
Conditions Glitehes, Setup and Hoid Violation and other Circuit Design Errors. Sinwula.es Tri State,
Open Collector & Don't Care Logic, RAM/ROM, One Sho( Carry Look Ahead Shift reg, Pull UpIDown
Resistors.

WinSpice S|mulator & WinScope Data Analyzer Modules

SPICE LIBRARY: MOSFET, GaSFET, BJT, FET, Diode, OpAmps, Comparitors, 555 Timer, Resistor,
Cap, Inductor, Transmission Line, Controlled, Independent, Dependent, Arbitrary Source, Pulse, Sin,
Piece Wise Linear, and FM Sources, Current and Voltage Controlled Switches. All models Expandable £%
And User Modifiable, imports MACRO MODELS of Your Favoraite Manufacturer Supplied Parts,
ANALYSIS TYPES: AC, DC, TRANSIENT, POLE-ZERO, NOISE, SENSITIVITY, FOURIER,
TRANSFER FUNCTION, AND OPERATING POINT ANALYSIS.

DATA ANAL YZER: Graphs Simulation Resuits using Multiple Plot Windows and Waveforms. Plote
Linear, Logarithmic, Potar, Smith Chart, BODE Type Plots + More. ZOOM in
and out ot Plot Waveforms. Plots Complex Math Expressions Using Plot
Variables As Arguments, Caiculates Denvatives, Log, Trig functions, Define
Macros of Complex Math Formulas.
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Price $79.99  reg $179.09  S&H $3.00 VISA/MC 3 o
IsLanD Loai X Inc. b
P.O. Box 157 Y]

Waukegan, [Hinois 60079
Volce 708-360-0458 ¢ Fax 708-360-0468

CIRCLE 197 ON FREE INFORMATION CARD

PCB Artwork

o 2

Amotive lab scope systems!

PKBQHP&S Made Easy!

PRINTED CIRCUIT DESIGN SOFTWARE
for

Layout- Autorouting- Schematic

O Supports all Video Modes including Super VGA

' O Copper Flooding for Building Ground Areas

O Gerber and Excellon Output

O Create Negative & Positive Printouts

O Autoroute Single & Double Sided Boards

O Mirror Image Output for Laser & DeskJet tm

0 NEW DOS Pricing (Askfor New Price List)

o NEW! - DOS Ver. - PCBoards 2.0/ PCRoute 5.1
O Parts Library-Silk Layer-Includes AllOuput Drivers
O Great for All Circuit Design Projects!

PCBoards Layout Only €E:ED

Windows « Layout starts at €3

Callor Wrrite for Full Product Line, Prices & Demo Packages

PCBoards
2110 14th Ave. South
Birmingham, AL 35205

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

\* Y
_‘_\LLMﬂai

Turn your lab
scope into a
powerful
automotive
electronics
diagnostic
powerhouse!

—F

View sécondiary iginirtion, ;ngine témp, vacuum, speed, and much more!
Use with most 1 meg input scopes!

Order C-286! Only $289.00

Secondary ignition pickups for most scopes.
Used Fluke 97 Automotive meter kits starting at
tess then $1500.00! While supply lasts.

Wipe A4 @

_ﬁ 10X Auto Probe

Automotve Blectroncs Services
—_—

Heavy duty scope and meter leads.
Analog and Digital scopes.
Secondary ignition pickups.
Injector driver!

New and used scopes.

Much more!

Call or write for your full line catalog!
601 N. Twin Oaks Ste. 821
Temple TX, 76504

Automotive Electronics Services

www americanradiohietorv com

Heavy duty 10X
probe!

10X, 10:1/1:1
10:1/10:1 Low Pass
Only $89.00 each

Secondary ignition

(817) 933-7696

MON SOIUOIIOB|T ‘G661 JOQUIBAON
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t kept secret'

The ||ar Industries bes

You can have muttiple Cellular Phones on one number. Whether you want to start your own business offering
this service to your customers, or just want to program your own phone. We have the knowledge, expertise,
experience and technology to get you started. Full or part-time, this is one of the best money makers of the
decade. S
Software, Hardware. & Cables i

Electronics Now, November 1995

and guaranteed

AND COD. WELCOME!

Buy Pre-Programed Phones from Us!
Get a second or third phone with NO ADDITIONAL MONTHLY CHARGES: Motorola "BAG' phone $299,
PT550 "FLIP" phone $449, NEC P120 $399. Many others available, or send us your phone, WE OFFER
SAME DAY TURN-AROUND! PROOF OF LINE OWNERSHIP REQUIRED.

E Galifornia Grapevine Communications

Fax on demand, call from your fax 24hrs. (714)-581-7460
10 YEARS EXPERIENCE IN THE CELLULAR iINDUsTRY.. Gall: (714)-581-2121

We stock a full line of equipment to program mariy phones directly through
the data port WITHOUT opening the phone. We have Hand-Held programmers
from just $1995! We offer full technical support & all products are fully tested

CIRCLE 317 ON FREE INFORMATION CARD

$7 .95

8K EEPROM for
More Program Space!

68HCI11
Slngle Board
Computer

SBC-8K

8704 Bytes EEPROM, 256 Bytes RAM,
24-TTL 11O Bits, Eight 8-Bit A/D Inputs

A Complete 68HC11 Development System.
New "Codeloader+ 2.0" and Sample Programs.
No EPROMSs o EPROM Programmers!

500 Pages of Manuals. 3.5" Utility Disk.
Options: 8K Serial EEPROM $10. 68HC811E2 $30

Call or Write for Catalog.

LDG Electronics w

Voice / Fax

St. Leonard MD 20685 410-586-2177

1445 Parran Road

The Latest High Tech

Professional Electronic Devices
Our latest catalog offers a

of surveillance, privacy devices including:
hidden video equipment, electronic kits,
telephone recording systems, touch tone
decoders, scanners, telephone tap
detectors, bug detectors, voice disguisers,
telephone scramblers,locksmithing tools,
Caller ID and more. Catalog $5.00.

SDY OUTLET

P.O. Box 337,
(716) 691-3476/(716) 695-8660

HUGE selection

Buffalo, NY 14226

Descramblers

Converters * Filters * Accessories

30 day Free Tial - NO RISK!

Unbeatable whalesale prices!
Affardable e
1 Year Warranty on aif products

Cx//f//ne caé/e /rmﬂ.uionaéi./

1-800-379-3976

fe)

Fecnome® aslow as S99!

Cable TV

Free
Catalog

ended wattan

Credit Cards Weicomel

Prices starting

DYNAMIC
NOISE REDUCTION

VISTA CYMANC hOI S REDUCTION H

Q, P

Employs Netional's patented
psychoacoustic noise masking
and adaptive filter to reduce the
system noise by 10 dB. Works
without encoded material, on any

LED-TRIC
CHRISTMAS TREE

Eighteen multicolored suparbright
LEDs create random twinkling of
light on this 7 inch tall tree. The 3-D
branchas are snow capped
L with the white silkscreen
X, legend. Operates one
month on two alkaline

batteries which are

included. XMAS-KIT

NOISE
SURVEY METER

Portable pocket sized sound
meter with a continuous 30 -120 dB
range dispayed on
ten bar LED graph.

2-3 dB resolution
with display dithering.
Response like the
human ear with A-
weighting and slow

line level signal - disc, tape, FM, PRICE $35 50 average. Alkaline 9V
or TV. DNR2-KIT PRICE $95.00 bat. included. NOISE-KIT $48.00
VISTA FREE CATALOG A
P.0.BOX 1425 e exe

BOLINGBROOK,IL 60440

CALL (708) 378-5534

ADD $5.00 $&H ON ORDERS

www americanradiohistorv com

RAIN FOREST RESCUE:
To HeLr SAVE THE
BirDs OUTSIDE

Your Winpow
Support Rain Forest
Rescue. Help put a stop to
the destruction of the
planet’s rain forests.
To contribute to

Rain Forest Rescug. call
1-800-222-5312

@Th( National ¢
 Arbor Day Foundation, % gk
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310 Garfield St Suite 4 New Low Price!
T 0ITO11 Jersfaesin $59 00
ElectrONICS €ugene, Oregon 97402 0

The TDD-8X f AT
€ eatures a o [—TDDT ]DD

large 8-digit LED display and |
decodes all 16 DTMF digits.
The 104 character memory is
viewed, without loss of data, by
scrolling either left or right
Although a computer is not required, the serial ASCII output
allows automatic logging of decoded number groups. ToneLog™,
our IBM/CompatJble logging software is. included. Available
accessories include a Plastic Mounting Kit ($15), Audio/
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).
Visa, MasterCard, Amencan Express, Discover and Government Purchase
Orders accepted. Minimum Government Purchase Order: $99. COD
Cash or Money Order only. S/H: $6 USA/Canada; $15 Foreign COD: $5.
Info: (503) 6872118 Orders: (800) 338-9058 Fax: (503) 687-2492
Or contact motron.info @ emerald.comfor a catalog via the Internet |

Take SAVINGS &=
W America T/ ). BONDS @

- Save on Cable rental fees! s

CABLE TV

DESCRAMBLERS
WE’LL BEAT
ANY PRICE

] ]
| )
] ]
I 1
] ]
] ]
] i
] ]
] I
1 ]
! JERROLD-TOCOM-ZENITH-HAMLIN 1
) OAK-PIONEER-SCIENTIFIC ATLANTA !
! * 30 DAY MONEY BACK GUARANTEE !
! e 24 HOUR SHIPMENTS! * QTY DISCOUNTS! '
: MASTER CARD ¢ AMEX ¢ VISA « C.O.D. :
] ]
) ]
] 1
] ]
] 1
] X
! 1
! |
] 1

7

1-800-284-8432

Have make and model number of
equipment used in your area ready.
All Shipping & Handling Fees at Customer's Expense.

CABLE WAREHOUSE

10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351

{NO FLORIDA SALES)
\ Anyone implying theft of service will be denied assistance.

H-390/URR RECEIVER

Collins-designed receiver covers 0.5 to 32 MHz AM-
CW in 31 one MHz barwds read on 5-digit mechanical
counter. Bandwidths 2-4-8-16 KHz plus AGC, BFO,
% Line & Carrier Level meters; uses 33 tubes. Includes
| 12 spare tubes (1 each type) and operator's manual.
4 10.5x19x16.8, 95 Ibs sh.
GOV'T-OVERHAULED ...

SERVICE MANUAL, partial reproduction

AUDIO OUTPUT METER

TS-585 output meter for audio amps, filters, oscillators.
Ranges 0.1-5 mw, -10-+7 dbm; 1-50 mw, 0-+17 dbm; 10- &
500 mw, +10-+27 dbm; 100-5000 mw, +20-+37 dbm read
on 3.5" dia meter. Multiptier circuit x0.1, x1, x10, x100
allows input impedances 2.5 to 20000 ohms in 40 steps;
30-10000 Hz response. 8.5x11x5.5, 17 Ibs.

USED .......... $79.50; MANUAL-REPRO ......... ... $8.50

28 VDC 50 AMP
SUPPLY

PP-4763A/GRC power Supply produces 28 VDC 50 amps
from 115/230 VAC 22411 amp 47-63 Hz input; +/-0.5%
regulation. Has meters 0-50 VDC and 0-80 amps DC,
13.5x19.5x15, 145 Ibs. (Shipped UPS) USED $195.00

JAN-BOXED ELECTRON TUBES

6B4GA TRIODE, Syivania; GA-glass + cathode version of old 6B4G. Does not test like
6B4G in tube checker but performance comparable in most circuits, $17.50

6AJ5 Tungsol .......... $4.00 6USA Sylvania .......... $4.50 12BE6GE ......... $3.50
5749/6BA6W .. . $4.00 5751 ECG-Phil $4.00 5998AGE ......... $9.95
6146W GE ........ S19 95 ea. ... 10 for $175.00

TEST EQUIPMENT

HP-400E AC VOLTMETER, 1 mv-300 V full scale & -72-+52 DBM in 12 steps.
USEA-CREOKEM .......veeeeereeeeseceareesirs s sens e beres s sees s bt arsis $155.00

HP-410C MULTIMETER, +/-15 mv-1500 VDC in 11 steps, 0.5-300 VAC in 7 steps,
DC current 1.5 ua-150 MA, & 10 ohms-10 Megohms. Used-checked .. $195.00

Limited quantities; “used-reparable’ condition:

HP-141T/8552B/8555A SPECTRUM ANALYZER, 10 MHzt0 18 GHz ....... $1995.00

HP-8556A RF SECTION f/141T, 20 Hz-300 KHz . $175.00

HP-8445B TRACKING PRESELECTOR for 8555A ... $495.00

$525.00
$15.00

Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD, DISCOVER

Address Dept. ES e Phone 419/227-6573 » Fax 419/227-1313

Allow for Shlppmg o Write for latest Catalog

FAIR RADIO SALES
1016 E. EUREKA © Box 1105 © LIMA, OHIO 45802

www.americanradiohistorv.com
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' MC68HC705K1 MICROCONTROLLER PROGRAMMER
EDUCATIONAL STARTER KIT -

$149.00 |

$279 OO :

SorA f
LLNFLDON @

A i TL oLl

MC68HC705K1 PROGRAMMER | |

' Motorola’s MC68HC705K 1 is a marvelously flexible and inexpensive 16 pin microcontroller The
PK1S connects to a PC serial port and provides the fastest, easiest way to program these devices.
The PK1S programmer, power supply, host PC control software and manual is $149.00. Learn how
!to use microcontrollers in embedded systems with the educational starter kit which includes the
'above plus a PC based cross assembler, Motorola technical specs and applications guide, sample
programs with schematic dxagrams and an erasable K1 chip for $279.00. TEL,: (802) 525-3458

ITECIy’C

The Engineers
ollaborative, Inc.

MODEL PK1S PROGRAMMER

FAX: (802) 525-3451

Route 3, Box 8C, Barton, VT 05822 |

CIRCLE 274 ON FREE INFORMATION CARD

PHONE 5603g434-2544
FAX (603)425-2945

P.O. BOX 986

TEST EQUIPMENT SALES .onoSRbERRY, NH 03053

HEWLETT PACKARD TEKTRONIX TEK.TRONIX MISCELLANEOUS

HP 1630G LOGIC ANALYZER...

$1005
$

HP 1850A LOGIC ANALYZER..... 2250
HP 33308 SYNTH/SIG.GENERA $650
HP 33368 SYNTH/LEVEL GEN.. 565
HP 3488A SWITCH CONTROL U| $875
HP 44470A 10 CH. MULTIPLEXER........$350
HP 44472A VHF SWITCH........... ..$350

HP 44473A MATRIX SWMITCH..... ..$350
HP 415E-001(new) SWR METER.........$275

HP 4954A PROTOGOL ANLAYZER.....$2795
HP S008A SIGNATURE ANALYZER.......$385
HP §345A 500 MHz COUNTER...

HP 5423A STRUCTURAL ANALYZER...$885
$695

HP 85538 110 MHz SPEC A PA..
HP 8556A 300 KHz SPEC A PA... ...$285
HP 8620C SWEEPER MAINFRAME ... $375
HP 86242D 5.8-8 GHz RF PLUG-IN......$895
HP 86280A001 18 GHz PLUG-IN......... $895
HP 8754A NETWORK ANALYZER......$.2005

CALL FOR LATEST
PRICE LIST!

..$485 TEK 7104 1 GHz MAINFRAME .

TEK 221560 MHz SCOPE...................
TEK 2230 DIG.STORAGE SCOPE .. 32495
TEX 2235 100 MHz SCOPE . p

TEK 2445 150 MHz SCOPE..

TEK 2485 300 MHz SCOPE

TEX 485 100 MHz SCOPE.....

TEK 4658 100 MHz SCOPE.. ..$525
TEK 475 200 MHz SCOPE..... .$625
TEK 475A 250 MHz SCOPE . $750
TEK 485 350 MHz SCOPE..... $825

TEK 7603 100 MHz MAINFRAME ......$350
TEK 7834 400 MHz STORAGE M/F...$496
TEK 7644 DUAL BEAM MF... 485

TEK 7A22 DIFF. AMPLIFIER......
TEX 7A24 400 MHz DUAL TRACE .....$285
TEK 7A26 200 MHz DUAL TRACE.......
TEK7A29 1 GHz AMPLIFIER..............

CUSTOMER SATISFACTION OUR #1 PRIORITY

TEK7M2LOGICTRIG. AMP...........$995 ANALOGIC DP100 MULTIMETER.... $205
TEK 7810 1 GHz TIMEBASE ... 8395 BECKMAN L-10A MEGOHMETER....$475
TEK 7B15 1 GHz DELAYING T/B...... $385 BMI 2400 POWER MONITOR...

TEK 7B85 400 MHz DELTAT/B......... . DATA PREC. 5801 COUNTER
TEK 7802A 400 MHz DUAL T/B........ DATRON 1085 5.5 DIGIT DMM.
TEK 7CT1N CURVE TRACER PA.... $ ENI 325LA RF POWER AMP.

TEK 7L5 SPECTRUM ANALYZ
TEK 7112 1.8 GHz SPEC. A. PA

..$685
TEK FG502 11 MHz FUNC. GEN.....$275
TEK FG504 40 MHz FUNC. GEN......$685
TEK PO046 DIFF. FET PROBE ......... $500
TEK P8201 900 MHz FET PROSE...$375
TEK P6202A 500 MHz FET PROBE .$250
TEK P8452 DATA ACQ. PROBE ........
TEK S8 SAMPLING HEAD.....
TEK $52 PULSE GEN. HEAD.
TEK TG501 TIME MARK GEN
TEK TM503 3 SLOT MF...
TEK TMS04 4 SLOT MF.... .$
TEK TRS03 TRACKING GEN.........

NEW EOUIPMENT

TEX TDS320 100 MHz DSO..

WEBYSURPLS
EQUIPHENT

CAPACTTOR CLOSE-OUT
SAVE 50% to 75% OFf RETAIL
TOP QUALITY PARTS!

CERAMIC DISC!  ELECTROLYTIC!

Send SASA for Free catalog to:
JDG. Dept. E11. PO, Box 20908, Raleigh.

‘WHILE SUPPLIES LAST!
TANTALUM!

AXIAL /RADIAL! PREFORMED /LONG LEAD!
001uF /500w Disc @ 7¢ ech (Thal's 50% cheaper than most)
22uF / 50vdc Elec-Radial @ 8¢ each (Thal's $5% cheaper than most)
Als0, T0-220 Clip-on Heat Sks @ 154 each (That's 60% cheaper than most)

NC, 27619

‘0
e

3
i

Run prololype sppications ot sxperimentay
from the senal port -

Prototype it....... FAST!
“la =

THOUT Pnoannmmm

with ProtoQuick 8051 or 28

(X X} BROABCAST FARTHER (XX )
The model 1525 is a 75-110MHz RF amplifier that connects to mono or
stereo FM transmitters and produces a powerful 15-20 watt signal which

could broadcast up to 5 miles or more! Requires 75-250 mW drive.
Step by step plans complete with part source $ ’4 PLUS $2 S&H

information and antenna designs. . . ONLY
Progressive Concepts

¥€ 1434 N. MILLS AVE., SUITE A
CLAREMONTY. CA 91711 {909) 626-4969

CATALOG INCLUDED

m—
VisSA

{909) 6§26-4FAX

23 3750 Reundbotiom lna
RS B
. (513) 561-2060

www americanradiohistorvy com


www.americanradiohistory.com

Quality Reconditioned

Test Equipment

Hewlett-Packard 3311A

Function Generator, 0.1 Hz to 1 MHz, sine, square,
triangle and + pulse waveforms.

$300.00
Hewlett-Packard 1715A

Oscilloscope, 200 MHz bw, dual trace, defiection
factor of 10 mV/div to 5 V/div over the full bw
{5 mV/div to 150 MHz). delayed sweep and delta time
mode.

$500.00 Special
Fluke 8520A

Digital Multimeter, 5.5 digit, ac/dc voits, 2 and 4 wire
ohms, conductance, 20 ppm basic dc accuracy, burst
memory and math capabilities.

$369.00 Special

Hewlett-Packard 435A

Power Meter compatible with entire series of HP 8480
power sensors. Can measure.from -65 dBm to +44
dBm, full scale, at frequencies from 100 kHz to 50
GHz depending on which sensor is used.

$249.00
with cable $349.00

Hewlett-Packard 8558B
Spectrum Analyzer Plug-in, 0.1 to 1500 MHz,
resolution bw from 1 kHz to 3 MHz, amplitude range is
-117 fo +30 dBm. Automnatic and manual sweep.

$2150.00

Hewlett-Packard 3586B

Selective Level Meter
Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 33368 Level Generator as an automatic
tracking generator. Includes options 001, 003, & 004.

$850.00

14455 NORTH 79TH STREET, UNIT #GC « SCOTTSDALE, ARIZONA 85260

(602) 483-6202 * Fax (602) 483-6403

CIRCLE 235 ON FREE INFORMATION CARD

Please call for our Free 1995 Catalog

Tektronix 475A DM44

Oscilloscope
250 MHz bw, dual channel, 5 mV/ div sensitivity, 1nS/
div sweep rate. With differential-time/DMM option.
Includes 2 probes.

$975.00

Hewlett-Packard 8620C/ 86290C
Sweep Oscillator System
86290C RF Plug-in, 2 1o 186 GHz, +13 dBm

maximum leveled output. The 8620C has full sweep
and cw functions. Both are like new condition.

$2900.00 Special
Tektronix 7L12

Spectrum Analyzer Plug-In, 100 kHz to 1.8 GHz,
300 Hz to 3 MHz resolution, automatic phase lock,
-115 dBm sensitivity.

$2500.00

Tektronix 7L13

Spectrum Analyzer Plug-In, 1 kHz to 1.8 GHz, 30 Hz
to 3 MHz resolution, -128 dBm sensitivity, 70 dB
dynamic range, automatic phase lock.

$2750.00
Hewlett-Packard 239A

Oscillator provides a low distortion sine-wave output
with >3 Vims amplitude from 10 Hz to 110 kHz and
less than -95 dB THD to 20 kHz.

$399.99

Tektronix 492 Spectrum
Analyzer

50 kHz to 21 GHz, 80 dB dynamic range, amplitude
comparison in 0.25 dB steps. Options 01, 02..

$7500.00

Wanted Test Equipment
call or fax us your list!

www americanradiohictorv com

Phillips PM5712

Pulse Generator, 1 Hz to 50 MHz, amplitude range
0.2V to 10V, DC offset:+2.5V, offers a fixed rise and
fall time of 4 ns.

$550.00

Wavetek 3520 Signal

Generator
1 MHz to 2080 MHz frequency range, GPIB, 32
complete front panel stored settings, non-volatile
memory, power range is +10 fo -137 dBm.

$3250.00

Wavetek 8502A/16934
Microwave Power Peak Meter, 30 MHz to 40 GHz
frequency range,-20 to +20 dBm peak power range,
full GPIB control. Includes 16934 Power Sensor.

$2950.00

Fluke 1900A
Multifunction Counter, 5 Hz to 80 MHz, provides
frequency, period, period averaging and totalize
measurements, 6 digit display, 1 MHz low-pass filter.

$189.00 Special

Hewlett-Packard 59501B
Isolated DAC/ Power Supply Programmer, HP-IB
power supply control, HP-IB to power supply isolation,
programmable range, programmable 10 Vdc output.

$189.00
Hewlett-Packard 331A

Distortion Analyzer, 5 Hz to 600 kHz, measures total
harmonic distortion down o 0.1% full scale.

$199.99 Special
Hewlett-Packard 5335A

Universal Counter, 200 MHz counter, built in
automatic rise time, duty cycle, pulse width, slew rate
and phase measurements, auto triggering..

$1250.00 Speclal

DANBAR

SALES COMPANY
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LICENSED

ELECTRONIC TECHNICIAN!

VAN A Ly

o

Earn up to
$60 an hour
and more!

| Learn at home in spare time.
No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Cominercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket"” to thousands of
exciting jobs in Communications. Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

Or, Call 1-800-932-4268 Ext. 210

-t T W ST W e e A

T T W T T W W W W T

1 COMMAND PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediateiy!

NAME
ADDRESS
CITY o STATE ZIp

- O W D D N W A W W e RS S

F----

h--ﬁ--

| §
T™HE WOALD'S BESY

o

15 NOW AVAILABLE!

Hundreds of LASERS, LASER experiments,
plans, LASER light-shows, books, hard-to-find items,
all at surprisingly affordable prices.

Call for your free copy today !
(909)278-0563
ALSO USE OUR FAX-ON-DEMAND CATALOG

(909)278-1225

L 24hr catalog, call from your FAX machine.

Learn MICROCONTROLLERS

EMBEDDED SYSTEMS and
PROGRAMMING with

the New AES-10
The AES-10... a complete s :g;é;';x
learning system. a complete 0@:”% & .
embedded control system. bl N

Extensive manuals guide you

through your 8051 development project. d'u“&.;‘
Assembly. BASIC, and C programmable. *UUV

All hardware details. complete schematics.
Learn to program the LCD, keypad, digital and
analog 1/Os . The entire board 1s software reconfigurable

for vour applications. Everything you need, nothing extra required.

80C32 Computer/Microcentroller board with:

* 32K Byte ROM , 32K Byte RAM + 2 by 16 Liquid Crystal
Display * 4 by 5 Keypad » Two serial ports * 5 interrupt
sources * 3 timers ~ A/D . D/A, PWM and digital /O - Built in
Logic Probe * Power supply (can also be battery operated) -

| Extended Intel BASIC and AES Monitor in ROM * RS-232

| cable to connect to PC for programming * 8051/52 DOS Cross

| Assembler » Program disks with well documented examples *
User’s Manual, Language Manual, and Text (over 400 pages).

AES-10 $285 Complete
Money Back Guarantee

Fax 714 - 550-9941
m CALL 1-800 - 730-3232

970 W. 17th St., Santa Ana. California, 92706 USA

Free Info Pack, M/C Visa
714 - 550-8094

www americanradiohistorv com
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.
8019 E. Slauson Ave.,
Montebello, CA 90640

In business since 1985
Kit skill levels are specified as A beginner aaA

Metal Cabinets with Aluminum
Front Panel (4-10 Ilbs.)
‘ LxWxHbxHFf

LG-1273 3x12x7" $ 26.50
Best Buy § LG-1684
LG-1924 LE-4563 4x4 % x3x1"

4x16x8"  32.50
4x19x11%:" 38.25 LE:a3 piad ot
LG-1925 5x19x11%2" 42.00 2 x4 Y x3x
LG-1983 . LE-853 8x4%x3x1"
LG-1923 Hb = Back Height Hf =Front Height

2Yx19x8" 35.25
LG-1927 7x19x11%%" Alarm Box (Steel)
*LL-1923A 2Vax17V2x12"
*LL-1925A 5x19x12"

3Ix19x11%L"
with Lock

"LL- High quality full Aluminum Cabinet
“LL- Front panel .157" & other panels .078"

- Dimensions in inches + .05 % I

Free Catalog

D
0

/LB-1085 8%x10%x5"
W | 181395 9%x13x5"
LB-1525 12Y%x15x5"
LB-1494 9%x14x4%"

- Enclosed in a flat package
LB1383A 8%x13%x4"

- Please call for information & pricing ey
TA-800MK2 AA 120+120W Pre & Main Stereo Amp. (4 Ibs.)

Tone Control: Bass $12dB, Mid & Treble 18dB.
Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into
47K. Signal to Noise Ratio: 86dB. Power Requirement:
40VDC @ 6A. Suggested Mark V model 001 or 008
transformer. Recommended Metal Cabinet LG-1924.

100W Dynamic Class A Mono Amp (4 Ibs.)

Power Output: 100W into 8 chms RMS, 125W into 4 ohms
RMS. Frequency Response: 10HZ-100KHZ  THD:
<0.008%. Signal to Noise Ratio:80dB. Sensitivity: 1V.
) Power Requirements: 35 to 45VDC @ 3A. Suggested Mark
X V model 001 or 008 transformer. Capacitor 10,000uf 80V
Kit:¢ 54.00 Asmb.$ 74.00 Model 016. Recommended Metal Cabinet LG-1924.

Class A FET Dynamic Buffer Stereo Pre-Amp (1 Ib.)

Frequency Response (at rated output): Overall 10HZ-

Power Output:120W into 4 ohms RMS. 72W into 8 ohms t is a precision AD
RMS. Frequency Response:10-20KHZ. THD: <0.01%. earance Sale> converter integrated

Kit:$ 67.92
Asmb.§ 86.95

TA-1000A AA

1KHZ): Overall better than 70dB. Hum & Noise: Overall
better than S0dB. Input Sensitivity (1KHZ for rated
output): 300-600mV. Maximum Output Levei: Pre-Amp
output 1.8V (0.1% THD). Power Requirement: 30V X 2

100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channel Separation (at rated output
Kit:$84.00 Asmb.$ 80.00
SM-100 AAA

SUOMA.

160 MHZ 8 Digit Frequency Counter (2 Ibs.)

Frequency Range: 10HZ-1SOMHZ. Gate Time: 0.01s,
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ
20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),
120MHZ-150MHZ  35mV  (min.), 150MHZ-200MHZ
40mV(typical). Time Base: 10MHZ crystal, +10 ppm.
Input Impedance: 1M ohm. Response Time: 0.2s.
Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time,
10HZ: 0.1s gate time, 100 HZ: 0.01s gate time. Hold the
last input signal.. Reset counter to 0. DC 9V power
adapter or 1.5VX4"D"size batteries{Adapter not included)

Kit:$ 79.00
Asmb.$ 99.00

Minimum order $ 20.00. We accept Visa, MasterCard & Money Orders.

Enclosures at Unbeatable prices !

213/888-8988 Fax 213/888-6868

Order 1-800-521-MARK / 1-800-423-FIVE

intermediate or

Instrument Case Camera Housing
(Aluminum Panel) (Steel)

A advanced!

Mejor
Compra |

*LD-1244 2%x10%x4"
LD-1516 3%x13%x4"
LD-1565 4x13%x5%"

* Stainless Steel

Power Transformers &**Toroidat
Transformer (5-12 lbs.)
001 28/30Vx2
002 36V x2
003 40V x2
~*008 28/30Vx2
009 48/53Vx2 8A
**012 33/40/42Vx2 6A

TY43 A 3% Digital LED Panel Meter

circuit. The display is a
.6" LED for high visibilitr.
It is easy to assemble

m:sﬁ(q ! 8.80 and use the meteras a

voltmeter, ammeter, ohmmeter, thermometer,
frequenc counter or capacitance meter.
DC1199.9mV full scale input 5-6VDC. (1 Ib.)

TR-503A Regulated DC Power Supply

It is short circuit proof
m and has overioad protect-
ion. Output voktage is

Kit:$ 18.75 Asmb.$ 27.65 variable over a range of O-
50V. Current limit trip is adjustable up to max of
3A. Suggested Mark V 002 transformer. (1 1b.)

SM-302 AA 60+60W Stereo Power Amp
, It provides 3 input jack
- pairs. One pair accept a
high impedance micro-
Kit:§ 75.00 phone. The two remain-
. n ing pairs are for high &
low level input sources. Power Output: 60W
per channel into 4 ohms RMS. 20HZ-20KHZ.
THD:<0.1%. Input Sensitivity: Mic/Guitar
10mV Hi 380mV,Lo 640mV. Ready to plug in
when assembled. (11 Ibs.)

School Project Kits Source ....

SM-666 Dynamic Noise Reduction A $ 26.00
TA006 6W Mini-Amplifier A 9.50
TA-28 Digital Voice Memo 25.00
TA-120 36W Class A Power Amp. AA 3250
TA-201 Mircophone Mixer Mono Amp. A 20.79
TY-45 20Bar/Dot Level Display AA  41.45
TY-2 Flourescent Light Driver A 1475
See our catalog for more kitsl

Checks allow 2 weeks for clearance. Ve

ship by UPS ground inside US (min $ 4.00) and ship by US mail outside US. Please call for orders over 2 Ibs. or
fax foreign orders. PO Orders are welcome from schools. VWe are not responsible for typographical errors

CIRCLE 229 ON FREE INFORMATION CARD
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catalog and construction plans
for any of these kits (limit two)

| Call 5137520279 10
1 R R 5 o Educationsl Kits for the Scrious

e Caller Block i Telephone Caller ID Telephone Call Restrictor 50 MHz Frequency Counter

Connects between your tetephone Connects to telephone wall jack. Connects to telephone wall jack. Disables Reads frequency from 1Hz to 50MHz and
and its wall jack, and prevents the Shows the telephone number of all phones on the line if attempting to displays it on a 16x1 character LCD
phone from ringing unless the the calling party along with the either: dial a number that has been stored display. Auto-range feature provides
calling party is one which you've time of day the call was received, in memory ‘Block Mode* or, dial a number fioating decimal point and automatically
entered Into memory using your on a 16x1 character LCD display. that has not been stored in memory "Allow affixes the correct suffix (Hz, KHz, or MHZ).
touch-tone phone. Your answering Stores the info from the last five Mode". Use touch-tone phone to enter Microcontroller based, very few additional
machine can handle all other calls. calls in memory. Complete stand telephone numbers into memory, and components. $48.50

Change between two separate alone, no computer interface choose mode. Program from any phone
directories of callers with a simpie needed. $52.50 on the fine using your password. $35.00
flip of a switch. $48.00 - - = _

Vocal Filter

An audlo device which can be
used with a home component

Keep track of all numbers dialed or
entered from any phone on your
line. Connects to your telephone

Telephone Scrambler #8 IR Rermiote Control Receiver
| Scrambles your voice before [ Leams and records the data patterns

§ sending it over the telephone “| emitted by standard infrared remote { stereo system, to filter out the wall jack. Decodes ali 18 touch-
line, and descrambles it on the l§ | controls used by TVs, VCRs, Sterecs, etc. maln vocal sound track from tones and displays them on an LCD
{ other end. Connects between Lets you control all your electronic projects standard stereo recordings (CD, display. Holds the last 240 digits in

your telephone and wall jack. No with your TV remote. Seven Individual |/O 1 tape, record or FM), leaving the a nonvolitie memory. roll

modifications are required to { pins can be assigned to any button on your : bu:k?:round music to sing along through and view all telephone
i 1your telephone. Fuli duplex { remots, and can be configured for erther 1 with. Produce your own karacke numbers dialed, credit card
||| operation. $43.00 $40. . $54

_| toggle® or ‘'momentary* action. $32.00 | tapes.

SYNTANX=J The State of the Art in Cable Solutions

TRI-MODE CABLE PANS

* Replaces STEALTH, Quality Control Qr. PRICE
TNT, TV, etc. 100% Testing 10 = $45ea.

e No tuning, flashing, Assures _
flickering or troubles No Returns 100 = $30 ea.
500 = Call

DEALERS 9AM t Price includes shipping
CALL: 1-800-676-81 31 5(PM Es?r) (Not sold in singles)

Electronics Now, November 1995

©w
S

PUT YOUR PC TO WORK!

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Imagine using your computer to turn 3D CAD drawings into actual working partsl Machine
and drill printed circuita directly from blank material. Fabricate intricate mechanical
components from raw plastic or aluminum. Route wood to make signs or "digitally” carve
three dimensional art objects AND MORE! Sound interesting? You bet it is and with your
creativity the sky's the limitl The NEURACTOR CNC-4+,5,6,& 7 Deskiop Manufacturing
Systems may be just the edge you needi Utilizing patent pending technology the
NEURACTOR CNC kits provide you with machining resolution of .001". All mechanical
components are pre-fabricated, pre-machined, plated and painted. The CNC-4 + machines
N an area approximately 18"x18"x4.6°and includes four 83 oz/in CY-

d MOTORSs. The CNC-5,6,& 7 (appx. 42"x42"%x4.6", 66"'x42"x4.6" and

T ] 66'%66%4.6" respectively) include four 125 ozfin CY-MOTORS.

Interface card, S amp power supply, 10 pitch steel lead screws, 4 proprietary Slide Block actuator mechanisms, 4 aluminum linear actuator channels,
polished steel guide-rods, toolholder bracket, hardware, etc., are included with each unit. (You provide Dremel(tm) Tool or fiex-shaft router and work
surface.) It's a complete kit! All you do is put it together, calibrate it and TURN IT LOOSE! IF THAT'S NOT EXCITING ENOUGH, WE'RE THROWING IN
A FREE, FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE
WITH EACH UNITI CNC-4 4 is $695 + 29.95 S/H, CNC-5 is $895
+ 69.95 S/H, CNC-6 is $995 4 79.95 S/H, CNC-7 is $1195 +
$89.95 S/H. We also have MICRO-DRILLS, FLEX-SHAFTS, MILLS, ,
_MICRO - ETCHERS, CHEMICALS, BLANK BOARDS, ETC.I CNC units sold
MACH'N' NG in USA and Canada only, no exports! At these prices, demand is
high so please allow 4 weeks minimum for delivery. CALL NOW!

U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839-8293

IMAGINE THE POWER!

WITH
FREE 3D CAD
SOFTWARE!

www americanradiohietorv com
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T
ECRET

CONBSUMERTRONICS
2011 Crescent Dr., P.D. Drawer 837
Alamogordo, NM 88310

Voice: {505) 439-1776, 439-8551;

8AM - 7PM MST, Mon - Sal
E‘?; {505) 434-0234, 434-1778 (ders
only; ¥ you gel voice, enter “#91 #11° any me); 24-hr
Froe Toch B8 ort (relates directly to your
order of prospective order): Tues, and Thurs. only.

J o A S o B e O
0]

ard 0K,
No CODs or *bil me"s. New Catalog (2004 e"e(sJ $2 wi
order, $5 wh: (Check or M0). Since 1971. A
se0an on CBS “B0 Minutes,” Forbes, eic. By John Willisms
- former Lockheed Senior Enginear, NMSU CS Professor,
DOD Eiectroale Weapons Englnaev. NIH Heaith Physicist.
Wanted: 7 MAC iitx, PC485, batter - buy, trade.

*All saftware supports all IBM-PC com-
patible x36 systems {8086 - Pentlum)

OFF-THE-SHELF HARDWARE
Van Eck Systems o ard ReadevWrilers ¢
ATM2 ¢ RFEMAadarAlitrasonicAR DetactorsRacely-
ergXmiiteivJammersBlasters ¢ SecurltySurveli-
fance ¢ EM leWeapoWounlumututn & Neur-
ophonsAlieHleranymusMetonant Crysial Radionlcs
¢ Volce Dizgulsers ¢ Phone Color Boxes ¢ DTMF Ds-
coders ¢ Linaman's Handsals ¢ Bug & Yap Detectov/]
Blaster ¢ CarjackKldnap Folier ¢ Hearlng Assistor ¢
Shriek Module ¢ TENS ¢ 6th Sense Communicator ¢
Subliminal MtxerAmg ¢ Levitalor ¢ Voriex Generslor
4 Nolse Cancelling System ¢ Uliresensitive Sound/i
LightAREMF Deleciors ¢ Elecironlc Dowser ¢ Laser

¢ Baclerls Delection Kif - morel Ses our New Catalogl
SPECIAL PROJECTS

g detaited security checklist, labeled Intemal photos, fig-

STOPPING POWER METERS
As reported on CBS “60 Minules™: How ceraln de-
vices can siow down - sven slop - watthour meters -
whila loads draw full power! Device simply plugs iato
one outlet and normal loads into other outlets. Also de-
scribes meler creep, overload droap, etc. Plans §24.
2 External magnetic ways (applied to
¢ meler itself) 1o slow down and stop watthour meters
while drawing fufl loads. Plans, $19. KW-HR
METYERS: How watthour meters work, calibration,
#mor modes Jmany). ANSI Standards, etc. Demand and
Polyphaxe Metars. Experimental resutts to Siow and
stop meters by others. $18. Any 2, $38. All 3, $50.

AUTOMATIC TELLER MACHINES
ATM crimes, abuses, vulnsrabifitles and dafeals 9x-
goudl 100+ methods detalied, lnclude: Physical, Reg.

, Cipher, PIN compromise, card counterlelting, mag-
netic stripe, false front, TEMPEST, Van Eck, ?aopmo.
spoofing, Inskle fob, super-coof, vibralion, pulse, high
voitage - others. Case histories, law, countermeasures,

ures. ATMs contain up to $250,000 b cashl Recent
$350,000 ATM crime spree still unsoived! $39.

CREDIT CARD SCAMS
Cardhoiders, merchants, banks suffer $ Billlons In
fosses annually because of credit card fraud. Describes
every known means of credit card fraud and scams.
Protect yourselfl $29.

CONS, SCAMS & SWINDLES
Cons & scams and related swindies fleece Americans of
$100+ Billion per ysarl The most CDnll(fvehensNe sur-
vival manual on cons & scams of all kinds - from the
classlc to hi-tech. Detaits on 100s and thelr many varla-
tlons, and countermeasures. Protect yourselll $39.

STEALTH TECHNOLOGY
olice radar Is lascinating! Rt atso has eror rates of 10
20%! Every known error mode - stealth method and ma-
terlal used to minimize radar reflections - tactic and
strategy to fight unjust radar tickets (that cost you
$100s In Insurance and sk cancefation) - methods to
detect and |am signals - tully describedi $29.

SECRET & SURVIVAL RADIO
Optimum survival and securlty radlo equipmenl, meth-

|

Describe and include $30 pre-engineering fee (does not
obligate you). Time and cost estimates in 7-10 days.

The HACKER FILES
A1 of t00s of the best articles wntten
ASCH) by top hackers & phreakers. Covers every major
topic i hackerdoml 3 HO Disks * $59.

il COMPUTER. PHREAKING

Descnbes in detad how compulers penetrate each other,
and how VIRUSES, TROJAN HORSES, WORMS, elc are

p d. Dozens of P crime and abuse
methods and countermeasures. includes disk filled with
hacker text files and utiitles, and the legendary FLU-
SHOT+ protection system (ED. Cholca, PC Magazine).
BBS e, password defeats, glossary - much mocel
Menuad + Disks* $39.

Beyond VAN ECK PHREAKING
avescropping on 1V ant compuler weo signals using
an ordnary TV described In delafl. includes sec%
dustry reports. Range up to 1 KM. Pfans include
the Censumetronics and the original Top Secrat Van

Eck designsi $29.

[ CELLPHONE MODS
Ses aur Catalog for our infamous cefiphone modifica-
tion guide m? - detailed, comprehensive, covers al

makes - 10 times more info than competitor's “guide*).
{Do Epecial Projacts (above) for up-to-date hardware/|

software).

| VOICE MAIL HACKIN
How Voice Mall Box (VMB) systems are used and the
specific ways they are hacked, Includes ASPEN, MES-
SAGE CENTER, HIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
RSVP, etc, Absolutely required for alt users, sysops and
secuty personnell $28.

PBX HACKING
0C0s of PEXs are hacked lo the tune of $ Biion:
Whie “VOICE MAIL HACKING® detalls how VMSs are
hacxed for “phun® and profit - including VMS methods
for hacking PBXs themseives - "PBX HACKING® ad-
dresses ALL Issues refating to PBX hacking, including
countermeasures| Can your business or agency atiord a
$90,000 phono fraud loss {nw average loss dug to
hacked PBX5)? As described In Forbes Magazine. $2¢

PHREAKING CALLER ID & ANI
Details on how they work and dozens of effective ways
of defeating Calle|¥D. AN, 88, *57, and Call Blocking
amnd *67. Also describes Calter ID, Orange, Baige,
Choess and CF Boxes, ESS, 857, E-911, various

CLASS services, CNA, NON PUB [IA, CAMA, DNR,
880-ECR, Divarters, Extenders, Cenirex - more. $28.

S.

% color boxes described - maffy clrcu
Pws Call Forwarding, Con!onncln{ Phreal thorz,
Glossery, Diveriers, Extenders, loops, REMOSS,
Bridging Heads & Cans, Oplocom, 3rd Party and many
cther non-box methods - more. $39.

ROBOFONE AUTODIALER
Poweitul, versatiie, menu-driven “Wargames™ aulod)-
aler lets you dial any quantity (up to 10K) or mix of locaV/
fong

and-or disk. Quick-dial directory of up to 800 numbers.
BUSY redial options. Dhect modevvommand and ton-
trol. AN Resuft Codes, inctuding VOICE and RINGING.
Optional shed to terminal program upon CONNECT, Exit
L to menu or DDS (for bmnmo?. Manual + Disk* $28.

0 D y onsull on
any devicesyslembrocessbrolect - electricalblectronic/} ods, freq allocations and voiceata scrambiing/ncod-
phonetomp) C ropticatautomotive for busk [ing. Inchudes smalt receiversAransmitters, teiemeiry, an-
nessh on need. Cor Y Quaranteed. | tenna optimizations, remots monttoring and conlrol, se-

slance numbers In any order, over any length of £
e, whether busy of answesed (your choice) and ‘°°| ULTIMATE SUCCESS MANUAL
the times, commands and results to monitor, printer ! Underpald, overworked, harassed o abused? Victim of

curtty, surveiflance, and ultrasonic, fiber-optic and Inira-

red commo. 704 circult plans, tables. $29.

IHIGH VOLTAGE DEVICES
HY devices plans: Stun Gun, Taser, Prod. Cane,
Flasher, Blaster, Zappesr, AudioRFRadar Jammer,
Jacob's Ladder, Plasma & Van de Graatf Gens., Fence

Charger, Gaiger Counler, Ozone Gen., Fish Stunner,
Plant Stim., Kirllan, mored Al plans for ooly $29.

UNDER ATTACK!
Electromagnstic inlerterence and Eleclronic Weapon
Attacks cause: Cancer, biith defects, and profound psy-
chological, neurological, cardiovascular and ‘mmune

system disorders] Destructive to e, animals, plants,

equipmentt Includes Wﬁ[ﬂ

&we investigaled)! includes how lo verify and pinpol
M| and efectronic attack sources, and specific counter-

measures. $28. IMJ?AMLESIE% Tutorial

and plans for powerf! ELECTROMAGNETIC WEAPONS

and LAB DEVICES. Optimum circults, fregs, waveforms,

duty cycles, intensities. Thorough. $29. Both $49.

RADIONICS MANUAL
Exciting electrical, electronic, efectromagnetic therapeu-
tic, dlagnostic & preventive devices (mostly experimen-
tal). History, descriptions, plans {dazens), availablities
of Radlonics Devices from carly to modem. While drugs
cost $ Hundreds, electricity costs pennies! $29. HEAL

ELF1 Plans (or 3 major electronkc therapeutic
devices of types approved by FDA. $19. Both $39.

CRYPTANALYSIS. TECHNIQUES
vé powerTut menu-driven Crypto programs ( .COM and
.BAS source Code) to analyze, decrypt “secure” cl-
phertexts. Worked-out examples. Recommended b‘ gres-
tigious *Computers & Sacurity.” Manual + Disk® $29.

By an ORDER of the MAGNITUDE

@ mosl comprenensiva, hard-hitting, hl-lach sur-
vival book ever writien! Toplcs include electronics,
compulers, energy, weapoas, concealment, revenge,
alarms, elc to survive loday's dangerous worid. We all
face increasingly financially and physicalty brutal imest
Fleid-expedient use of tec! In varlous threat and
conflict environments and scenarlos. $49,

ROCKET'S RED GLARE
How 1o design and build solld-propeliant amatew and
survival rockets. Emphasts on formufation, manulacture,
Instafiation of ints, motors, igniters, etc. Inciudes
fist of commonty avallable materials, and the design of
Iaunch pads and test beds and thetr electronics. $29.

BKS: How firecrackers (M-80s, blockbusl-
ers, ¢ bombs?. smalt rockets, volcanos, fountalns,
sparklers and safety fuses are made and colored
Simple, cheap, common Ingredients. $9. Both $36.

Detalled, comprehensive manual describes 100+ tact-
cal and strateglc driving tips. Includes how to avoid and
evade criminals, avold and evade head-on collisions and
other accidents, properly react to accldents, emergen-
cles and police pullovers, avold ckets, minimize lnsur-
ancs premiums and 10ss risk, prepare for trips and op-
timize routes and long-distance drlving, optimize
parking, more. For all drivers - beglnners to pros. $28.

office poliics? Stuck in 2 dead-end job? Can't find a
00d job? Expect to be 1ald off, fired or transfemed soon?
?he ultimate no-hoids-bamred, looking-atier-#1 Machia-
vellian techniques to find, obtain, optimize and keep log
lobs, a?' and benefits. THE RULES OF THE GAME FO

A GAME WITHOUT RULES! From resume to CEO. $29.

Bold for aducatianal nurproses anly

CIRCLE 226 ON FREE

INFORMATION CARD

Dehco Electronics

4025 Edwards Road, Cincinnati, OH 45209

Toll Free Order Hot Line 1(800) 423-4499
Information - (513) 531-4499

Millions of Chips, Transistors and Components in Stock!
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In addition to these catagories, we have millions more components, chips, CPUs, RAMS, EPROMs
PALs, diodes. bridges, MOV, resistors, chokas, torrids, LEDs, displays, cables, swilches, toois

FAIJBB BB EHBS

I8
ERsaRRRRRR
o
8
BEBRBBBES

MC1358 - -
;g | MC13%4 .-«

nstruments and other new and suiplus equipment in stock. Calf or wri

Gigantic Surplus Buy-Out, PRICE BLOW-OUT/
Glas§ Mi‘»@i’ﬁi’e Trays  Vinyl Notebook Bag Large Laptop Ba

for a compiete listing

sy g )
"mu%m - ’3,‘99 pockets inside pockets
1830”3490

(Froe Mcrowao Cnmbatiwit cach vy 9X12X2 inches $9.99 12x14x6-inches $7.

Tarms and conditlons of sals: (NO MINIMUM ORDERI) - Mail all orders to: Debco Electronics, inc.
4025 Edwards Road, Cincinnati, Ohio 45209 or call, toil-free - 151800) 423-4499 or (513) 531-4499 - We
accept cash, checks, money orders (U.S. funds only), VISA, DISCOVER and Mastercard - UPS ground
shipping- $5.00 1st. Ib. - .50 each additional b. - 2nd Day Air- $8.50 1st. b. + 1.50 each add. - Next Day
Air-$17.00 1. Ib. + 2.50 each add. (COD add $5.00) NOTE: COD'S SHIPPED CASH ONLY - Most
orders shipped within 24 hours. Open accounts to qualified Ohio resk aad 5.5% Ohio

Sales Tax or submit certificate of @xemption. Prices and availability subject to change without notice

Debco Electronics, 4025 Edwards Road, Cincinnati, OH 45209
Orders, 1 (800) 423-4499 - Info, 1 (513) 531 4499 - FAX (513) 531-4455 ad #94490
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MICRO TV CAMERA
WITH TRANSMITTER

As small as a package of cigarettes!
Complete TV camera with transmitter.
Available on VHF channels 7-13. Operates
on 9V battery or may be used with a wall
adapter for permanent installation. Range up
to 300 yards. Perfect for any surveillance
application!

CAMERA WITH TRANSMITTER
SEMI-KIT UP402 $399.00

Please call for
PLUS S&H custom configurations.

VIDEQ TRANSMITTER KITS

HIGHER POWER
VARIABLE FREQUENCY
MICRO TV TRANSMITTER

As used in our UP402. Available on VHF
channels 7 to 13. Operates from a 9 Volt
battery or may be used with an optional wall
adapter. May be used with any composite
video source. Range up to 300 yards.

PLUS S&H SEMI-KIT UP301 $139.95

VARIABLE FREQUENCY
MICRO TV TRANSMITTER KITS

Seen in the DEC-93 issue of ELECTRONICS
NOW. Variable frequency oscillator transmits
on either VHF channels 7-13 or UHF
channels 14-29. Range up to 100 yards. May
be used with any composite video source
such as a camcorder. M200 PCBOARD $14.95

PLUS S&H M300 KIT $49.95

XTAL CONTROLLED
MICRO VIDEO TRANSMITTER

Circuit board area smaller than a credit card!
A perfect companion to your Camcorder, but
will also work with any video source. Xtal
controlled. Available on UHF channels 14, 24
or Amateur TV frequency 439.25 MHZ. Audio
and other frequencies available as a custom
option. Uses 9 volt battery or wall adapter.
Range up to 1 mile with suitable antenna.
SEMI-KIT UPX51 $199.95
PLUS S&H  with audio $249.95

5% DISCOUNT FOR MONEY ORDERS

iz BH.S. ELECTRONICS [}.cec.c

ELECTRONIC KITS
41 EAGLERIDGE DR-TE| : 1-800-771-8656

CANADA FAX: (705) 466-3268

CIRCLE 318 ON FREE INFORMATION CARD

DIGITAL STORAGE

OSCILLOSCOPE

WITH O-SCOPE

SPECTRUM MODULES
ANALYZER, CONVERT PC'S
: INTO
DVM, FREQ. $ 1 8 9 » MULTIPURPOSE
COUNTER, TEST AND
AND DATA MEASURING

LOGGER. INSTRUMENTS.

|pirk Log
200
> 20 mSee DIV
5 THg Lev. X #3
Trt r -
100 Hotd Tons ) LA
D Vert. Poa
AC Swasp X4

FEATURES:

¢ SMALL & PORTABLE PROBE SETS

* USES PRINTER PORT EXTERNAL TRIGGER

* USES STD. PROBES DUAL TRACE

* DC TO 50 KHz X-Y PHASE DISPLAY

¢ 10v/div. TO 50 mv/div. EXTENDED BANDWIDTH
* MADE IN U.S.A. EXTENDED INPUT RANGE
* SAME DAY SHIPPING BATTERY PACK

INCLUDES SOFTWARE & INSTRUCTIONS.

ASSEMBLED AND TESTEDe¢eecceecceccccccces $169.
ENHANCED SOFTWARE+¢¢¢e0000000000000000e § 20.
KIT (WITHOUT CASE)ee000000000000000000000e  $129,
SHIPPING: $7.50 (2ND DAY $11.50)

voumarcarL 1-800-980-9806

ALLISON TECHNOLOGY
CORPORATION

8343 CARVEL, HOUSTON, TX. 77036 U.S.A
PHONE: 1-713-777-0401 FAX: 1-713-777-4746
BBS: 1-713-777-4753
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VoA @ ORDER TOLL FREE
27 — 1-800-669-4406
B18.015.6755 24 hr.Fax: 818-912-9598

A DIVISION OF MING E&P, INC.

=)

ERPOM UV ERASER DIGITAL VOICE MODULE .

| The ERA-08 EPROM Eraser can hold up fo eight devices on its anti- The DVM-58D has variable length message capabilities and can
static. conductive foam lined tray. A bullt-in timer (1-60 min.) store up to 16individual messages forimmediate playback. Useitto |
provides proper exposure and correct intensity levels, assuring a add real voice prompting orinstruction to any project. viathe mic. |
| longlife tor EPROM's and other erasable devices. A9V AC adapter Input. Standard 1Mb DRAM on-board (32 sec.@ 32K bps) with options |
lisincluded with the unit. to expand up to 16Mb (8 min.@ 32K bps). ADM recording with
selectable 16/32/44K bps sampling rates and very low power
consumption.

\A |

#M105858 $89.95
1MbDRAM  $5.15

#M12ERA-08 $98.95 e = 4MbDRAM  $21.95 |

RF TRANSMITTER + ENCODER MODULES RF RECEIVER + DECODER MODULES

| The TX-99 interfaces with the TX-  The TX-01 Motherboard can The RE-99 interfaces with the The RE-01 Motherboard will
| 01 as the RF carrier module. 300 encode a12-bitaddresscode | |RE-01 as the RF carrier’s decode a 12-bit address or 8-
| MHz AM with atypicalrange of 50°  with 4096 possible code |receivermodulecndrequires bit address with 4-bits of data.
|-100' line-of-sight. (Key-chain combinationsorcan be usedto | |only afew solder connections depending onwhich of the two
| transmitter is also available, model TX-  encode an 8-bit address code | |tomatethetwo. 300 MHz AM. included IC's is installed into
[ 99K $15.95) with a4-bit data code. | the board,

#M109903 $5.95 #M10001E #M109904 $6.95 #M10001D $14.95

PC INTERFACE CARD PROTECTOR PIR DETECTOR

| The Data Genie P-300 is a The Medusa Passive Infrared Detector
device that allows quick and has been tested at 20vV/m over the
easy installation of add-on | frequency range 20 to 1000 MHz,
cards or prototype circuits proving that the unit has ultra-high
fortesting externally on your | RFI protection and rellability. With
PC without having to turn off N.C contactsincluding tamper, plus
the computer. Maintains selectable pulse counts of 1,3 or 5.
compiete protection foryour Medusa makes for confident
motherboard via the built-in installations.
sprofection circuifry & eurrent Detects ambient body heat and movement
limit fuses. Adds 3 expansion | | totriggeryour connectedsecurity system,
slots. : announcement buzzer, or warning device.

| 1 #M113300 $24.95
~_#M12P300 $349.95 3+ at $19.95 each.

L e, _ ———— S

LASER POINTER . MELODY DEMO KIT

| The Infiniter *NBK-2" Laser Pointer's high polished, chrome-like! |The HT-381XDPB Demo Sampler Klit
[ finish is lightweight and can project abeam over 160’ to enhance| | comescomplete with apreassembled

any demonstration or presentation. It even works well on| |playbackboard, batteryhholderandten

overhead projection screens and can be used in conference| |Holtek melody IC's. Great for experi-
| rooms, exhibition hall, construction sites, museums, etc. | | menting or adding amusicatmelody toa HT- 381X
: project. Series
l

Included melodies:
KarinkasHappy Birthday«It's A Small World*Home Sweet

|

|
* |
Home-Yankee DoodleRock-A-Bye Baby-Are You
|

| Sleeping?+Song Of Joy-My Littte Tricycle*When The
‘ Saints Go Marching in

(2-"AAA’ Batteries not included) #M160012 $49.95 | | ___9 _ #M14HT38XDPB $14.95 |

ORDER BY MAIL: ﬁca_taloa A\Eilablei': S&H Charges Continental US, up to 3 Ibs: CANADA S&H Charges, up to 3 Ibs:

[ UPSGround $6.00 US Postal, First Class $10.00
ELECTRON |CS 1 23 : UPS 3-Day $8.00 Prepayment by credit card required.
17921 ROWLAND ST. ‘

UPS Biue $10.00 Sorry No COD orders.
INDUSTRY, CA 91748 |

MON SOILIOI03(] ‘GE6 | JOQUIBAON

- Technical Support UPS Red (Next Day) $20.00

81 8-9 12-9864 COD's Add: $4.50 (INTERNATIONAL S&H rates: Cail/Fax for quote.)
_ Calif. Orders Add: 8.25% Sales Tax  All prices subject to change without notice.
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Muscle Wires Project Book & Deluxe Kit

Create direct linear action with Muscle Wires.
They actually contract up to 5% when powered!
For robots, planes, railroads - anything needing
small, strong all-electric motion. Our new info
packed 128 page Project Book has full plans for
Boris the motorless robot and 14 other projects
Deluxe Kit includes one meter each 50, 100 and
150 pm diameter Muscle Wires. Get moving today!

#3-168 $59.95

The Pocket Programmer

Only $1 29.95

AR R

s

weimewa 0. INC,

THE POCKET PROGRAMMER
k“‘." .
The portable programmer that uses
the printer port of your PC instead
of a internal card. Easy to use
software that programs Eprom,
EEprom, Flash & Dallas Ram.
27(C) / 28(C) / 28F / 29F / 29C &
25XX series from 16K to 8
Megabit with a 32 pin socket.
Adapters available for Pic, PLCC,
5-Gang, 874X, 875X MCU's, 40-
Pin X 16 & Serial Eprom’s, and
Eprom Emulator to 32K X 8.

TO PRINTER POAT

gt with just 1 voli, 5 amps. Cycles §
11 up to 6 times per minute. Pack

Electric Piston Deluxe 5-Pack
Incredible miniature cylinders

lift 1 pound each! Just 10 cm

long, they shorten by 23 mm

% - - F
8 has 5 Electric Pistons, one high
current hattery and complete
I8} plans for four unique projects.

s

Same Name, Address & Phone #
for 13 Years... Isn’t it Amazing ?

Intronics, Inc.

Box 13723 /612 Newton St.
Edwardsville, KS 66113 Add $4.75 COD
Tel. (913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623 Visa/ Master Charge

#3-137 $39.95

Gadgeteer's Goldmine
400+ pages of unique high-tech
projects & practical info on robots,
Tesla & Van de Graaff generators,
Kirlian photos, lasers, holography,
night vision, espionage. Illustra-
lions, sources & more. Get it and
expand your inventing library!

#3-129 $19.95

Get rolling
Dave's Solar Motor Kit the suy s/;g;,,lzf,'fe

Now you can harness fusion energy
& give life your creations! Everything
you need 10 build a micro powerplant
that “pumps” solar energy (o drive  §
microbots without recharging/Has (S8
solar cell. DC motor, parts & great
instructions. BONUS: Includes Dave’s
new article on “Solar Rollerballs” and

other “living” mini robots. #3-119 $34.95

e

]

24-hour Voice Order Line - VISA MasterCard

800-374-5764

el
Request our FREE Musdle Wires Technicol Brochure

-ng“
To Ordey-

. " re
Mondo- tro nics Send _ched(, Mo
or credit carq info,
orders gqg
. $_5.00 P&H
b Colif. orders also
o sls fax.

524 San Anselmo Ave. #107-84 |
Son Anselmo, CA 94960
Questions: 415-455-9330

Fax: 415-455-9333
Internet: info@mondo.com

[ International Orders Welcome! First Class P&H: $11.00

I you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging from unique, hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, filled with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

340 East First Street  Fax Order Line
Dayton, Ohlo 45404 1-800-344-6324

Order Toll-Free

1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD

FM TRANSMITTERS MINI (KITS)

* 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
* PHONE XMTR, range to 500 ft., uses phone-line power

¢ Sound-Activated XMTR, range to 500 ft.

* 2-STAGE XMTR, 9-Volt, very powerful

Allabove require simple soldering at 2to 4 places.
$29.95** ea,

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming
calls. $99.00*

CALLER ID. Registers incoming number.
$99.00*

TELREGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50**
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man's voice to

For
Equipment Repalrmen
Electronics Techniclans
Hobbylsts & Modelers

> /ﬂ;?

Sha2 799

SEW Took,

Miniature Heatgun
For Hear-Shrink Tubing

Uses most adjustable flar\n\t? N
lighters e Shrinks tubing in seconds; < j _will not bum
tubing nor components ¢ Compact, shirt-pocket size for
toolboxes e Safety-valve mouthpiece » Simple & easy to use
e Completely portable » No moving parts e Patented
air-injector turbocharges the flame, producing a precise %
inch diameter, super-hot air-stream and no carbon soot mess
* Unbreakable & built to last a lifetime ® Heats-up instantly &
cools-down in seconds  Made with precision & top-quality
materials, Hardened stainless steel, Heat-resistant nylon,
Polyurethane recoil tubing * Professional ® Rugged o Limited
lifetime warranty e Satisfaction guaranteed
Limited Time, Introductory Price $14.95

If you soider wire connections together, you will love this tool!
Now using heat-shrink tubing with the Hot-Aero is faster, easier
and more convenient than tape or big, loud electric heatguns.

Send check/money-order ($3.00 S/H) to: =y
T
Rose Research & Development

P.0. Box 12212 1-800-606-9044
Santa Rosa, CA 95406 | Free Color Brochure

lady's and vice versa. $49.00*

For Shipping & Handling add *$5.00 and **$2.00 per item
Colo. residents add sales tax. Mail Order, VISA, M/C, COD’s
0.k. Inquire for dealer prices. Free catalog.

MUCH, MUCH MORE — OUR 25TH YEAR!
TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.

193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon -Fri. 8 a.m.-5 p.m. Mtn. Time

SMALL COMPANY  BIG DISCOUNTS!

CABLE TV DESCRAMBLERS AND CONVERTERS
Insconer Top Brands Available menean Fpress
Masercd - SATISFACTION GUARANTEED!  con
Visy 'l '800'775'0444 Check I Phise
T.C. ELECTRONICS

Decoders and Descramblurs inust be not used withou
autharizlion b vour el cible opertor. Mo Tenmessec sales,
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Complete set

for US $1054

Just Tak

A

You can simply plug the new TiePieSCOPE - HS508 into the parallel
port of your portable or desktop PC. With the advanced software,
you can use this two channel, 8 bits, 50 MHz measuring instrument
as a fast digital storage oscilloscope, including a lot more features
than a single oscilloscope! Moreover, the TiePieSCOPE - HS508-con-
tains a multiple display voltmeter (up to 5 MHz true RMS), a spec-
trum analyzer with an harmonic distortion meter and a transient
recorder for recording a variety of signals.

The TiePieSCOPE - HS508 is supplied complete with user manual,
software, and two probes.

Call now for a free demo diskette and our catalog!!
Toll-free: 1-800-626-6929

CONWAY Engineering, Inc.

8393 Capwell Drive, Oakland, California USA 94621-2113
Tel.: (510) 568-4028 - Fax: (510) 568-1397

CIRCLE 315 ON FREE INFORMATION CARD
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608 Gordon Baker Rd. Willowdale,
\“S Ontario Canada  zip: M2H-3B4
}ﬂ’/ TEL: (416) 400-8865 ewmmm
& SCIENC v o
CIen l lc Inc "knew fax #"
OFFICE: (905) 887-0007 FAX: (905) 887-0006

T IS STONAGE DALEAGSCOPE

MILITARY STANDARD D.C. GENERATOR

Superior QUALITY plus rugged design are features of this deluxe 2 cylinder
4 stroke gasoline generator. The control panel contains meters for voltage &
current indication, main circuit breaker and voltage adjustment. Shielded
wires and plugs comprise the RFI suppression ignition system eliminating
most radio noise. These units are "new" in the original carton complete with
operators manuat and only require fuel and oil for operation; output
voltage is adjustable approx. 10-32v (28v nom) @ 53.3A (1.5Kw)
continuous duty load. Price: $295.00 New in Orig. Carton.

You will be impressed!!!

OSCILLOSCOPE MAINFRAMES

7104  Oscilloscope MF - 1 GHz High Speed .....
7603 Oscilloscope MF -100MHz - 3 slot .............
7623 Oscilloscope MF - Storage 100MHz - 3 slot ..
7623 A Oscilloscope MF - Storage 100MHz - 3 slot ..

% 250.00
.$ 350.00
.$ 375.00

7834 STORAGE OSCILLOSCOPE

Nothing beats a top quality laboratory o-scope like this unit. It
features 2500 cm/uswriting speed, 400MHz bandwidth and superior

_71232 8:2::;2:225: m:: g(l)(())r:dg;zl Ogl\:‘l:lZ3 IOt ccniem o $ ;;288 construction. Our complete system includes: 1-7A24 / 1-7A26
7704 A Oscilloscope MF - 200MHz - 4 slot 39500 1-7B80/1-7B85. SYSTEM PRICE: $1,495.00
7854  Oscilloscope MF - 400MHz Digital Storage *OUR SCOPES FEATURE BRIGHT SHARP CRT's ! GUARANTEED
Waveform Processing with GPIB ................... $1,500.00
7904 Oscilloscope MF - 500MHz - 4 slot .............
PLUG-INs

7A11 250MHz FET PRQBE ............ $ 600.00
7A13 DIGITAL COMPARATOR,

LED DISPLAY .................... $ 400.00
7A18 75MHz 2 CH VERT. AMP. ... $ 125.00
7A19 600MHz | CH VERT. AMP .. $ 400.00 ' : : /
7A24 400MHz 2 CH VERT. AMP .. $ 450.00 HEWLETT PACKARD
7A26 200MHz 2 CH VERT. AMP .. $ 250.00 8640B SIGNAL GENERATOR
7A291 GHz VERT PLUG-IN ....... $ 800.00  jnqugry Standard sig-gen S00Khz-512Mhz
7A42 33% r\lllGHi/ ‘];}E’;‘lkﬁglc $1.400.00 features internal phase lock/synchronizer and : : §.~

0 e Tl AL digital freq readout. +19to -145 dBm output. R

7B10 2NS DLY'D TIMEBASE .....$ 50000 o) EM Ext and Pulse modulation. P PRC 25 - MILITARY
7B15 ADLY'D TIMEBASE ........... $ 50000  price: $2295.00 OPT 001 add $100.00 TACTICAL TRANSCEIVER

7B53A 100MHz DUAL TIMEBASES$ 250.00 OPT 003 add $150.00 Fabulous quality and design are standard in this

Electronics Now, November 1995

100

7B80 400MHz DLY'D TIMEBASE $ 250.00
7B85 400MHz A DLY'D TIMEBASES$ 350.00
7CT1 CURVE TRACER ..................

7D01 LOGIC AN.(no probes) ..........
7D13 DIGITAL MULTIMETER ..... $

125 00
7D15 225MHz FREQ. COUNTER .. § 300.00

7L12 100KHz-1.5GHz SPEC-AN.... $2,700.00

All Prices in U.S. Dollars
Please include telephone/fax
number with mail-in orders.

Orders must be prepaid by
guaranteed instrument.

7L13 1KHz-1.8GHz SPEC-AN........ $3,250.00

Manuals available at extra cost

30Mhz-75.95 Mhz tactical transceiver.
Output power level from 1.1-2 watts 150Hz
squelch. The units we just received are re-
conditioned (newly painted) ready for issue,
and include the battery box.

Price: $245.00

We also have PRC-77s available with some
accesories. Price: $495.00

** NOTE: if there are specific items you are looking for regardless of whether or not they appear in this ad, we
sov.9s _Would be happy to provide you with a quote including, availability, pricing information and shipping details.
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HP 8160A 50MHz
PROGRAMMABLE PULSE
GENERATOR

Prescision and versatility are features you'll enjoy
when using this programmable pulse generator. It's
capabilities include 20V pulse amplitude, 50 mHz
Rep rate, 6 ns variable transition times.

Complete characterization of pulse parameters.
Option 020 provides for dual channel output.
Price: $2,500.00 ea.---w/opt 020 $3,365.00

HP54111D 500-MHz, 1 GSa/s
DIGITAL COLOR SCOPE

This user friendly oscilloscope features, up to 8
bits of vertical resolution, pretrigger, automatic
measurements, HP-IB, up tq 2 gigasample capture
when used with 54114A, excellent single shot
transient signal capture, full trinitron color display
programmable any way you like it, Instant print.
Uses include:

*High Energy Physics

*ECL Design

*High speed Semiconductor

design

*High Speed Pulse analysis

Looks like brand new. Price: $6,900.00

8-DAY AIRCRAFT
CLOCK
1-7/8" dial

Great collectors item for the ham
shack, fifties vintage funct/chkd.

TEKTRONIX 465M

Proof is in the pudding when it comes to this instrument's track record. There's no doubt, that
popularity speaks many languages when speaking of the "465M*. This excellent instrument
continues the tradition of the standard 465 oscilloscope by adding useful features such as CH-1,
CH-2 sum or difference, trigger view in any combination, alternate sweep and trace selection
versatility. Many technicians dream of owning a quality 100-MHz oscilloscope, but funding rairly
permits. Fortunately, we were recently able to aquire a limited supply of 465M-s in very good
condition. Our LOW PRICES will likely permit "you” to own one of the best scopes anywhere in

the country. If your needs are current and action swift you too will be amemberof a growing club!!!

VERY GOOD CONDITION.................$695.00

These instruments are fully checkedoutand calibrated. They are supplied with anoriginal front panel
cover and complete service manual. Original TEK Probes are $75.00 each with each purchase.

< e I N

 seuttosgo™

MARCONI SYNTHESIZED
SIGNAL GENERATOR
Model 2018

Freq range 80Khz-520Mhz with calibrated out-
put levels from -127 dBmto +13dBm. Resolu-
tion 10Hz. It can be freq, phase or amplitude
modulated from ext or int modulation sources.
RF output resolution is 0.1dB, reversepower
protection of up to 50W is possible without
damage to the instrument. This instrument is
microprocessor controlled and very easy touse,
a must for any serious repair or development
lab.Price : $1750.00 Checked

PDR-63 PORTABLE
RADIAC METER

This portable radiac set is loaded with all kinds
of extras featuring six ranges of sensitivily for
both Gamma or Beta radation measurements.
The 1st scale 0-1 rad/hr up to 0-5000 rad/hr.The
unit comes supplied with headset & bat/charger.
Req's only 4 AA Batteries.  Price: $149.95

ﬁl’ 3551A TRANSMISSION TEST SET .
-HP 3581A WAVE ANALYZER
-HP 4260A LCR BRIDGE
-HP 5006A SIGNATURE A
“HP 54111D COLOR DIGITAL STORA
-HP 8160A OPT-20 PROG PULSE GEN .....
-HP 8505 NETWORK ANALYZER SYSTEM
-HP 8558A SPECTRUM ANALYZER .01-1.5Glz ..
-HP 8559A SPEC-ANALYZER .01-22GHz ...........
-TEK FG504 FUNCTION GENERATOR (40MHz)
-TEK 520 VECTORSCOPE .
-TEK 577D1/177 CURVE TR
-TEK 1502 TDR w/CHART REC .....
-TEK OF150 MULTIMODE FIBRE OPTIC TD
&TEK AAS5001 PROG,DIST-ANA./wTM 5003 MF ...

$ 950.00
$1,295.00
$ 185.00
$ 450.00
$8,500.00
$3,995.00
$6,000.00
$2,750.00
$4,995.00
.§ 875.00
$1,200.00
$2,000.00
$2,200.00
$4,750.00
.$1,790.00

EIP 351D 18 GHz FREQ COUNTER ..
-ENIMOD 310L 250KHz-110MHz @ 50db GAIN
-ENI MOD 406L 150 KHz-250MHz @ 40db GAIN
-GOULD 220 CHART RECORDER ..
-GOULD RS 3800 PROGRAMABLE
MOD 5900 SIG CONDITIONER &DC AMPS (NEW) $6,500.00
-IFI MOD 404 WIDEBAND LABORATORY POWER AMP -
01-250Ml1z @ 2.5Kw POWER OUTPUT ..
-MARCONI MOD 2019 SYNTHESIZER ll)24MHz
-ROHDE & SCHWARZ SIG GENERATOR .4- 484MH1 $ 500.00
-SOUND TECHNOLOGIES DIS MEAS SYSTEM ........... $1,200.00
-SCHENCK DYNAMIC BALANCING MACHINE MOD
CAB570 WITH- BED , SENSORS & MANUAL
-WILTRON 6647A-40 PROG. SWEEP GEN.
10MHz-18.6GHz

$4,500.00

$8,500.00

- ANRITSU MS420K NETWK SPEC- AN.10Hz-30MHz .. SI,BOO.m
-EATON NM-17/27A EMI FIELD INT. METER . $1,500.00
- FLUKE 5100A CALIBRATOR .. $3,800.00
-FLUKE 6039A FREQUENCY SYNTHFSIZER $ 500.00
- WAVETEK 3002 RF SIG. GENERATOR ..
-BOONTON 82AD AM/FM MOD-METER -

BOONTON 102F SIG. GEN. 1040M1z ...
- COLLINS 516-F2 PWR SUPPLY(USED)
- COLLINS 6518-1 RECEIVER
-R392 RECEIVER .5-30MHz ....
- T195 100w COMPANION XMTR TO 392
- GRT-22 UHF POWER AMPLIFER ...
-HARRIS RF280 HF/TACTICAL TRANSCEIVER
-LEXEL MOD 75 HIGH POWER ARGON LASER

- HP 8640A SIGNAL GENERATOR (512MH3) ........
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ROBOTICS &
ARTIFICIAL
INTELLIGENCE

Explore the latest technology in
home robotics and artificial intelligence,
without investing a fortune.

MINI MAX ROBOT KIT ...........c..... $89.95

Basic unit includes dual motor drive. motor driver kit and
project notes. Base is | it. x 1 it. Plus $15.00 Shipping.

HCTT CPU BOARD .......ccooveeenene $269.95
Program your personal robot with this CPU BOARD. Use your PC
and upload programs to your robot. Includes ‘C’ libraries and MINI
MAX ‘C’ libraries.

NEURAL LAB w/basic link ......cceu.. $29.95
Create your own problem solving neural networks. Used in
stock market prediction, speech recognition, vision systems
and many other applications. Includes many good examples,
a great way to learn this exciting technology. Includes BASIC
library, add neural networks to your BASIC programs.

¢’ LINK $29.95
Actual 'C’ libraries omd source code used to create NEURAL
LAB. Add neurdl networks to your ‘C’ programs. Comes with
many ples, including speech gnition. pattern
recognition, financial market prediction. control systems and
many more working examples. {(REQUIRES NEURAL LAB)

Many more Al and Robotics items including ENCODER OPTICS,
SONAR, BATTERIES, MOTORS, etc.

Zagros
Robotics

ZAGROS
BRRTZYEN Missouri residents please add 6% sales ax.

w U.S. Postage inc in all prices.

=8 ZAGROS SOFTWARE
==¥@) PO Bor 460342
1. Lous, MO 63145-7342
+1 (3147681328

New!

Pocket. Cube~ with Filter
Wireless cable box tester
for authorized cable
technicians.
Smallest cube on the market

just under 1"x 2"!
Simply clip it onto a 9V
battery for 10sec!

Works on J** * * * ¥ models
D*5,0*Vv5,D*7,D*V7,D*BB,C*T.
Only $69.%°!

{plus $8 S&H)

30 Day Warranty!
Quantity discounts avaitable.
Dealers Welcome!

Test chips available for
J*rr*** and SA8600.
Order Toll Free

1-800-417-6689

Mon-Fri, 9AM-10PM EST.
If busy please keep trying.
VISA, MC, MO & COD
IEC, P O Box 52347,Knoxville, TN 37950-2347
Pocket Cube is a test generator ONLY.
Do not use these devices without authorization
from your local cable company.

No TN sales.

PRINTED
CIRCUIT BOARDS

LEAD TIME PROBLEMS?
CALL THE PROFESSIONALS
* Single Sided ¢ Double Sided PTH

* Solder Mask < Component Screen

¢ Prototvping » High Production

AND OPERATED
Making PC Boards Since 1966
CALL OR FAX FOR PRICING
K&K ELECTRONICS
170 E. Market St.

Alliance, Ohio 44601
216-821-6478 FAX 216-821-6380

SAT COM TEST BRDS
=T

L -1

PIO TEST SC-7

50 - $2.35 Ea. 50 - $2.00 Ea.
100 - $2.00 Ea. 100 - $1.50 Ea.

500 - $1.18 Ea. 500 - $ .95 Ea.
Send Cert. Check or Money Order to:

K&K Electronics
P.O. Box 2597, Alliance, Ohio 44601

Or Call: 21 6'821 '6478

Complete Grid $265

16 Bit Control

& Data Acquisition System

“NOW BUYING”
$$ BEST PRICES $$

AVAILABLE
SCIENTIFIC PIONEER
. ATLANTA 5135 THRU 6300

8536 THRU 8600

ZENITH JERROLD
1086 THRU 1612 DPV5

DPBB212
TOCOM THRU
5503A DPV7

VIP THRU 5507 DPBB7

Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

.7 DSP

Powerful,
Easy to use,
Tons of Memory,
1/O, & features:

16.8MHz 68HC16
RS-232 & RS-485 + LCD/Keypad

34 digital I/Os (7 IRQ)
RT clock option +8ch 10b fast A/D
Affordable "C* compiler/ ibrary
Muiti-tasking kermne!
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.

Quality Microwave TV Systems

WIRELESS CABLE - ITFS - MMDS
ATV - INTERNATIONAL - S-BAND
Amplifiers « Antennas * Books « Components
Filters » Systems ¢ Video Products

* RF Frequency 1990 - 2700 MHz

* Cable Ready - VHF - UHF Outputs

* SASE For "FREE" Catalog or Send $1

PHILLIPS-TECH ELECTRONICS
PO Box 8533 » Scottsdale, AZ 85252
CHALLENGER SYSTEM ORDER LINE 800-880-MMDS
3% Channel 2dB+ Gain cATALOG/INFO 602-947-7700
Five Year Warranty FAX LINE 602—947—7799
FREE SHIPPING Visa e M/C e« Amx * Disc * COD's * Qty Pricing

Ph: (604) 721-5150 FAX: 721-4191

CIRCLE 327 ON FREE INFORMATION CARD
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR
Your Electronics!

It's easy, fost and rewarding to do it yourself with the Electronics Repair Manual!

e

ElectromcS
Epaijr
ANy

Electronics Repair
Manual

i jons
. Specific Repanrt!ns[;::;:trlams
; o . Schematic
o T B;:‘cem cturer Indices
d Maintenance

- Electr
. Tools and Test Equ

. Troubleshooting an

. Componem/Manufa

Walkmans:..

L]

the purchase price.

in the next 30 days.)

Ry
{ Ty

ﬂ Yes, Please rush me my copy of Electronics Repair Manual for
only $59.95 ( | may take $10 off the price when | enclose my check
or credit card authorization with my order within the next 30 days.
Plus, | get free shipping and handling!) | understand that if | am not
satistied | may return the book within 30 days for & full 100% refund of

&

* 900-PAGE,
MODULAR FORMAT
MANUAL

¢ TROUBLE ANALYSIS
FLOWCHARTS

¢ SCHEMATIC DIAGRAMS

¢ HANDS-ON, DETAILED,
TROUBLESHOOTING
INSTRUCTIONS

* “HOW TO" PRIMER
FOR TEST EQUIPMENT
SUCH AS
OSCILLOSCOPES,
FREQUENCY
COUNTERS, AND
VIDEO ANALYZERS

¢ SAFETY PRECAUTION
CHECKLISTS

¢ COMPREHENSIVE
REPLACEMENT PARTS
LISTS

¢ PREVENTIVE
MAINTENANCE
TECHNIQUES

¢ DIRECTORY OF
MANUFACTURERS

0 My payment of $59.95 is enclosed ($49.95 when ordering with-

—
Qvsa, O @ U Check enclosed.

{0 Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from
receipt of your order (prepaid orders only).

OO0 OO0 0000 4dad

Cradit card no. ( )
Expiration Date / Daytime phone no.
Signature

MrMrs/Ms.

(3 Bill me later for $59.95 plus $6.50 shipping and handling, subject to
credit approval. Signature and phone number required to process your
order. P.O. Box addresses must be prepaid.

Company

Address

Keep Your Skills Up-to-Date!

City State

Zp

The Electronics Repair Manual will be a valuable reference for years
to come. Supplements, each containing 140 pages, add new repair
projects, valuable insights into new technologies, diagnostic and repair
techniques, and more schematic diagrams into your manual. Just $35
each plus shipping and handling. Supplements are sent 4-5 times a
year and are fully guaranteed. Return any supplements you don't want 000999
within 30-days and owe nothing. Cance an;)tﬁne. g 1-800-222-WEKA

CIRCLE 320 ON FREE INFORMATION CARD

trial basis They may be cancelied at any time.

MAIL TO: WEKA Publishing, Inc.

www americanradiohietorv com

Shipping and handiing to Canada, $10 {U.S. currency), Overseas, $15 (foreign orders must be prepaid):
CT residents add 6% sales tax. Supplements will be sent 4-5 times a year on a fully-guaranteed, 30-day

32062

1077 Bridgeport Avenue, Shelton, Connecticut 06484

FAX: 1-203-844-3663
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CLASSIFIED ADVERTISING

FOR SALE

TUBES: “oldest”, “latest”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave.; Hammond, IN 46324,

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

‘CABLE TV test alds. Quick install test chips
from $5.00 each. Full test mode activation for
most Jerrold, Tocom, S.A., Pioneer, Zenith. Vid-
€0s, tools, and new multi-mode modules avail-
able. C&C SPECIALTIES, 1 (800) 452-7090.

SECRET cable descramblers! Buiid your own
ﬁf:rambier for tess than $12.00 in seven easy
steps! Radio Shack parts list and free descram-
biing methods that cost nothing to try, included.
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, TX 77586. For Visa/MC,
COD's (713) 922-3512 any time,

300 Experimenters Circuits — Complete in 6
practical books using diodes, relays, FET's,
LED’, IC 555's, and IC CA3130's for building
blocks. Only $33.00 plus $6.00 for shipping. US
and Canada only. US funds. ETT, INC., PO Box
240, Massapequa Park, NY 11762-0240.

RESTRICTED information: Surveillance,
Locksmithing, Cable, Hacking, Investigation,
transmitter kit, Etc. MENTOR, Box 1549-Z, Asb-
ury, NJ 07712.

THE Case Against the Patents. Thoroughly test-
ed and proven alternatives that work in the real
world. $28.50. SYNERGETICS PRESS, Box 809-
C, Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

CABLE TV why rent? When you can own, Low:
prices, uahtg’ products. Calf tonlght. 6.00PM —
11:00P 1 (800} 865-7493. Free catalog.
TRUE VALUE ELECTRONICS, PO Box 591, Lin-
:coln, NH 03251.

REPAIRING TV's? SASE gets sample TV case
histories. MIKE'S REPAIR SERVICE, Box 217,
Aberdeen Proving Ground, MD 21005.

LEARN personal computers. Professional level
home study. P.C.D.I., Atlanta, GA. Free literature.
1 (800) 362-7070 Dept. KKM342.

PLANS AND KITS

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Compiete with circuit
descriptions, schematics, parts layouts, compo-
nent listings, etc. Both book (BP107 & BP113) only
$11.90g|us $4.00 for shipping. USA and Canada
only. US funds. ETT, INC., PO Box 240, Massape-
qua Park, NY 11762-0240.

CRYSTAL set Handbook — Visit antiquity by
buildin%the radios your grandfather built. Assem-
ble a "Quaker Oats’ rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handling. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
only! USA and Canada — no foreign orders.

FIBER Optic educational experiments kit, in-
cludes tutorial, w/experiments. 40 foot fiber as-
sortment. +Cutting tool. $19.95+SH (609)
468-1660.

CREDIT card reader connected to PC printer port
reads cards on screen. $15.00 includes plans,
theorg, software with source. Free info.
DATASOURCE, 221 Hedgerow Lane, Lewisville,
TX 75057.

CABLE descrambling, New secret manual.
Build your own descrambiers for cable and sub-
scription TV. Instructions, schematics for SSAVI,
gated sync, sinewave, (HBO, Cinemax, Show-
time, UHF, Adult) $12.95, $2.00 postage.
CABLETRONICS, Box 30502R, Bethesda, MD
20824

CABLE TV equipment & accessories. Whole-
salers weicome! 30 day moneyback guarantee!
Free cataiog! PERFORMANCE ELEC NICS,
INC., 1(800) 815-1512.

TV Notch filters, free brochure, MICRO THINC.,
Box 63/6025, Margate, FL 33063. (305)
752-9202.

TEST equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from $50.00. Other equipment includ-
ing manuals available. Send $2.00 U.S. for
catalog refunded on first order. J.B. ELEC-
TRONICS, 3446 Dempster, Skokie, IL 60076.
(708) 982-1973.

CABLE descramblers. Bargain headquarters.
Below wholesale prices. Absolutely the lowest
prices! Money back guarantee. Nobody beats us!
RP ELECTRONICS, 1 (800) 304-3604.

CABLE test-chips as low as $9.95, for testing
cable boxes in full service mode. Jerrold: Star-
com VI, VIl & R2 V5, Jerrold cubes; Ploneer,
clears E2 thru ES; Pioneer cubes: BA-5000 thru
BA-6700; Tocom 5503/5507; Scientific Atianta:
8500 thru 8600; Zenith: all but PZ1; N.E. ENGI-
NEERING, 1 (B0OO) 926-4030 sales, (617)
(7;)0(-)3830 tech, (617) 770-2305 fax. Visa, MC or

DESCRAMBLE cable with simple circuit added to
Radio Shack RF modulator and using VCR as
tuner. Instructions $10.00. TELCOM, Box 832-
E11, Brusly, LA 70719.

SURVEILLANCE Privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft
413, Houston, TX 77081. (713) 774-1000.

CONVERTER — descramblers: examples,
Zenith Ztac $199.00, Scientific Atlanta B5XX
$180.00, 8580 compatible $215.00, 8600
$335.00, DPV-7212 compatible $215.00, DP5
$200.00, Jerrold 400 $115.00. All Pioneer test
generator $150.00. Most makes in stock, COD
ok. MOUNT HOOD ELECTRONICS, (503)
543-7239.

SATELLITE TV

FREE catalog — Lowest prices world wide. SKY-
VISION, 1012 Frontier, Fergus Falls, MN 56537. 1
(800) 334-6455. See full page ad The Shopper
Section.

VIDEOCYPHER It descrambling manual. Sche-
matics, video and audio. Explains DES, EPROM,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher Il Plus, $20.00.
Schematics for Videocypher 1l 032, $15.00. Soft-
ware to copy and alter EPROM codes, $25.00.
VCIlI Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R, Beth-
esda, MD 20824.

SATELLITE TV organizer for DOS. Two diskettes
& instructions. Database software for quick
changing transponders. $19.95 plus $3.00 S&H.
HUMANFORM ROBOTICS, PO Box 158486,
Nashville, TN 37315.

CABLE TV TURN-ON CHIPS

SUPER Cable TV “Test Chips”. Provides full
service activation. Excellent; instructions & il-
tustrations. Jerrold Starcom:
‘DP(V)5..DP(V)7..DPBB7..CFT-2000 series. Pi-
oneer: BA-5000 thru BA-6700. Scientific Atlan-
ta: 8500 thru 8600. Tocom: 5503-VIP. 5507,
Zenith: ST-1000 thru ST-5000. Call nowi! MAS-
TER COMPONENTS. 1 (800) 233-0570.

INVENTIONS

FREE invention package: DAVISON AND AS-
SOCIATES offers customized development,
patenting, and licensing of new products and
ideas. Proven results: 1 (800) 677-6382.

CABLE TV

ATTN, CABLE box owners! Order your ID signal
and bullet stopper before it's too late. Send $20.50
to R.R. Enterprise, Box 3532, Easton, PA 18043.

‘BULLET” BUSTER. Protect your cable box
against the infamous cable “bullet”. The “Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. Visa/MC. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

CABLE DESCRAMBLER! Build with 7 RADIO
SHACK parts costing $12.00. Instructions. $8.00:
F.A.S.T., Box 369-E11, Pt. Salerno, FL
34992-0369.

CABLE UNSCRAMBLED. Everything you want
to know about cable, but are afraid to ask. $10.00.
Visa/MC. ELECTROMAN, Box 24474, New Or-
leans, LA 70184. (504) 482-3017.

TOP SECRET! Never released before. Cable
companies, cellular phone companies, want to
get you now! Learn how they do that! Protect
yourself. Piracy, the laws. Better safe than sorry.
$53.95. Randall, Box 2168 R, Van Nuys, CA
91404,

BUSINESS OPPORTUNITIES

Start your own technical venture! Don Lancaster's
newly updated Incredible Secret Money Ma-
chine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

LEARN VCR repair. Great profits. Home study.
P.C.D.l., Atlanta, GA. Free literature. 1 (800)
362-7070 Dept. VRM342.

LEARN PC repair-troubIeshooting,_ser;/i(-:ing.
Home study. Free literature. P.C.D.l., Atlanta, GA
1 (800) 362-7070 Dept. JUM342.

CABLE-SAFE. Guarantee cable privacy. The
one-way valve for your cable TV signal. Cable
signals come in, but they don't go out! $29.95 +
$3.00 S&H. Visa/MC. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

“DESCRAMBLER SCHEMATICS REVEALED.”
A powerful guide to descrambling schemes.
$10.00. Visa/MC. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

CATV TEST CHIPS as low as $8.95 for testin
converter boxes in full service modes. Jerrold,
Tocom, Scientific Atlanta. Pioneer BASXXX —
BAG67XX cubes clears E2-E5 Micro Masters, 1
(800) 360-7654.

UNIVERSAL DESCRAMBLER. Unscramble sig-
nals using your VCR as the tuner. Works with
virtually any system, this is the only one you need.
Declare cable box independence! $129.95 +
$5.00 S&H. Visa/MC. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

CABLE TEST CHIPS for Zenith ST series. Acti-
vates FULL test mode $24.95 free technical sup-
port with order. Others available. Suncoast
Marketing 1 (B00) 850-6566.

MICROWAVE oven manual, to become a techni-
cian. Award winner edifion. USA $42.95, all for-
eign countries $69.00. RANDALL, Box 2168 R,
Van Nuys, CA 91404.

DESCRAMBLE ALL channels by “tricking” your
cable box! Complete; easy to follow instructions!
Send $9.95. Interpoll, PO Box 433, Valrico, FL
33594.
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DIRECT CABLE SUPPLY
800-808-3356

DON'T PAY RETAIL - BUY FROM THE WHOLESALER SCHEMATIC and PCB C.A.D
SAVE SAVE $AVE S$AVE S$AVE

DEALER DISCOUNTS FOR SINGLE LOT PURCHASES (D7
DECODERS
TVE3G .o { ALL JERROLD ......... $69.95
STEALTH ..o exceptDPBB ........... 79.95
M80-3 .. ..o ALL SA (except 8590) . .. ... 79.95 Includes
PPG-3 ...\ ALL PIONEER .. .......... 95.00 b
PLAIN CONVERTERS comp'atiblc.
SAURENOTE ne » a4 n < | dohs bl £ 5287 o 7o Al o€ e - $89.95 ; )
CENTURY/SLEEP/PL/REMOTE .. ..o\ 79.95 . &;g‘ large multi layer
COMBO UNITS ’
NOVAVISION 5600 . . . .. fOrPIO .. $249.00 y g"uf ‘°,V:k‘ Nfo“"f;"tn“
NOVAVISION 5700 . . . .. 01 ER =% am ios sinend Fis hsiort: 239.00 I | = HIO
NOVAVISION 5800 ... . forSA ................. 239.00 yout: UTOMATION

¢ Dot matrix, laser, plotter, \
30 DAY MONEY BACK GUARANTEE! Gerber & N.C. drih output 7840 ANGEL RIDGE ROAD
24 HOUR SHIPMENTS! QUANTITY DISCOUNTS! ATHENS OHIO 45701

Call for larger quantity pricing. All shipping & handling at customer’s expense. * 6 Month Free update (614) 592 1810
Anyone implying theft of service will be denied assistance. No PA sales. oW Free Demo Visa & MasterCard Accepted

TBRITISH

AWARD

NEW

Save
a bundle

For the price of a stamp, you can
get the latest edition of the federal
government's free Consumer
Information Catalog listing more
than 2004ree or low-cost govern-
ment publications on topics such as
federal benefits, jobs, health, hous-
ing, education, cars, and much
more. Our booklets will help you
save money, make money, and
spend it a little more wisely.

So stamp out ignorance, and write
today for the latest free Catalog.
Send your name and address to:

Consumer Information Center
Department SB
Pueblo, Colorado 81009

Is your Cable Company
Alienating You?

Say NO to unearthly
rental fees!

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

R \ i pow We have the Best in
CONVERTERS and DESCRAMBLERS!

Everquest ® Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® OQak ¢ Eagle * Hamlin ® Tocom

1 800 624-1150
= = w0
MD 2l g o

Nalional Consumer
P.O. Box 241296 * Omaha, NE 68124

Cable Association
CIRCLE 136 ON FREE INFORMATION CARD
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A Full Line Of Premium Descram-
nd Converters Compatible With:

«-Jerrold™ Systems

- Scientific Atlanta™
Systems

- Tocom™ Systems

«Zenith™ Systems

- Pioneer™ Systems

GUARANTEED TO WORK
OR YOUR MONEY BACK!

BEST PRICES FREE CATALOG

Please have the MAKE & MODEL # of your area’s
premium service cable box ready when you calll

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST
A d e S S o g,

names are trademarks of thelr owners & are used
for refersnce only. ||W&mmml-ﬁ.m"m

CABLE CONVERTERS/DESCRAMBLERS
% % % % SUPER BUYS * % % %
* FULLY REFURBISHED UNITS %

TOCOM — JERROLD — SCIENTIFIC ATLANTA —ZENITH — PIONEER
“WE SERVICE MOST CABLE CONVERTERS"

Phone (219) 935-4128
SORRY, NO INDIANA SALES A o

NATIONAL CABLE BROKERS

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563

OUR POLICY: All products carry a two year warranty. Warranty covers parts and labor and return shipping.
WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV
operator and we will not assist any individual or company in doing the same.

OUEEER

SATELLITE EQUIPMENT

SATELLITE RADIO BOOK AND GUIDE. New
book covers all audio services, SCPC, subcar-
riers, FM squared, facsimile, press services,
weather services. Simple how-to-receive in-
structions. $16.95 plus $3.00 Priority Mail.
UNIVERSAL ELECTRONICS, 4555 Groves
Road, #12, Columbus, OH 43232. (614)
866-4605.

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay ! Assemble products
athome. Call toll free 1 (800) 467-5566 ext. 11068.

MAKE $75,000 to $250,000 yearly, repairing all
kinds IBM monitors. Successful home based
business, anywhere. Telephone required. Details:
USA $3.00 cash (no checks). Dealerships: Cana-
da-all foriegn countries: $85.00 for aepucation
brochure. Randall Display, Box 2168 R, Van Nuys,
CA 91404,

| HAVE the idea. You have the microelectronic
maufacturing skill. You make it. | sell it. Reemind,
4218 Bunkerhill, Bettendort, 1A 52722,

WANT TO make more money in electronic equip-
ment servicing. Write Greene, 75 7th Street,
Barataria, Trinidad, West Indies.

THERE’S GOLD INSIDE YOUR PC, infodisk 500
3.5") Computer, BBS, Videotape etc. Send
10.00 S/H. WISNUARDI, 2410 10th Street #2,

Lubbock, TX 79401.

More Classified Advertising on Page 160

SRAWUR RS
\ T RESE R

| VGABAG K 350

€1 640 X 480
| Mo onreen

= T “Q‘R ‘{’Zx
CHECKR i

Finally, a low cost way of getting into the monitor repair business. With the Checker 12 you
can test and repair computer monitors with speed and accuracy. The “Checker 12 is an
easy to operate, hand held ., battery, or AC operated computer color monitor pattem
generator. With its support of CGA(15.75khz),EGA(22khz),MACII(35khz), and VGA
modes 1,2.3 (31.5khz), 800X600(35khz), 1024X768 interlaced.(35khz), 1024X768 non-
interlaced, & 1024X768NI wirh sync on Green (48khz), you can easily checkout a
monitor in all of its* modes. With its’ single mode switch, you know exactly what type of
monitor you are testing. You don’t have to he a monitor expert to use the Checker 12. ks’
front panel color pictures, show just what you should he seeing on the monitor under test.
You can quickly tell if the monitor is a VGA, SVGA. or a SVGA/NIL. No more guessing,
The “Checker 12" provides various test pattems for VGA monitors. X-hatch, for size and
linearity and convergence set-up. White screen, for purity and CRT bum evaluation. Color
bars and 8 step gray scale for color tracking and balance. There is also a single color mode
that allows for single color channel operation. There is no easier way to test and evaluate
monitors than with the Checker 12.

Price: $295.00 + $5.00 S&H.
Includes battery, AC adapter, Mac adapter and 120 day warranty
We also have the Checker VI, a six port stand-alone VGA (640x480) test pattern generator,

NO computer required. Just $249.95.

CNINE=

Computer & Monitor Maintenance
6649 Peachtree Ind., Blvd., Suite N-1 * Norcross GA 30092
1-800-466-4411, 404-662-5633 (Voice), 404-840-8814 (Fax)

CIRCLE 331 ON FREE INFORMATION CARD
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Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronlx and more.

@ GoldStar Pracision Pre-Owned Oscilloscope Specials
Tektronix 465 100 MHz $589.00
New Oscllloscope Specials Tektronix 4658 100 MHz  $689.00

Tektronix 475 200 MHz $749.00
Tektronix 475A 250 MHz $849.00

« Professionally Refurbished
« Calibrated to Original Specifications
« Dual Channel, Calibrated Delayed Sweep

FREE SHIPPING!
ON ALL GOLDSTAR EQUIPNENT
AHWIIR! IN TRE V.S,

xcluding AK & HI

e SUPER SALE!

« 90 Day Warranty
Modei 05-9100P —=p §999.00 REAICTMmAs
Full 100 MHz Bandwidth! S Je> » B PREC:SiCse
MAXTEC IN'EHHMIUNQL CORP.
On-Screen Measuring Cursors & Readout! 659900 Model 1239A $569.00
* .
» TV Synchronization Trigger e NTSC Color Bars + 5° and £ 5 IEEE Units
* Dual-Channel, High Sensitivity e Ch. 3, 4, and IF Outputs Crystal Controlled
e Calibrated Delayed Sweep WE BUY o Calibrated 1 Vp-p or Variable Composite Video Output
* Two Probes included SURPLUS EQUIPMENT! o RGB Outputs on BNC or 9-pin D Connector
¢ 2 Year Warranty : « Composite, Vertical, and Horizontal Sync. Outputs

o Interlaced or Progressive Scan
e 1 Year Warranty

Professional Quality Digital Storage Oscill
rofesional Quall Vgt et SCTOSEOPS  andHeld Parts Tester Model 815 $99.00

. . ) « Large 0.8” digits, 26 User Ranges
Transmit and Receive Data with Standard RS-232C Interface  Tests Transistor hFE and Leakage Iceo
« Checks SCR’s, Diodes, LED’s, Caps, and Resistors

e Includes FREE Comprehensive Communication Software « Tests Batteries Under Actual Load Conditions

« Waveform Save, Calculation, and Print

-, . o 1 Year Warranty
« Dual Channel. Delayed Sweep, TV Synchronization Trigger
+20 MSis Samplng oo, Two Save Moo Variable 1-4150VAC Isolation Transformer
¢ Switch Between Analog and Digital Modes
¢ CRT Readout |ncludinggMeasur3ment Cursors MOdEl 1653 5299-00
s Includes Two Probes, 2 Year Warranty « Metered Display of Voltage or Current
: T T + 2 Amp. Continuous Output
Bandwidth | 20MHz | 40 MHz 60 MHz ! ) : .
Model | 05-3020 | 05-3040 | 0S-3060 ’ f;';‘;'g;;:s';'s’,f"EH‘;’;’:;’l:::"e servicing
SALE Price | $1,199.00 | $1,599.00 | $1,899.00 quip
Full line of Oscllloscopes RF, Video & Audio Test Equipment, FOTRONIC
Power Supplies, Meters, Probes and Accessories. CORPORATION
P.0. BOX 708
we{(00] TOLL FREE 1-800-99-METER  novs i
Avai lab lity of Equipment Subject to Prior Sal (617) 665-1400
Rl oo Sl o P Sl 1-800-996-3837 g (617) 6650780

CIRCLE 212 ON FREE INFORMATION CARD
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PROGRAMMERS

1349 DATA I/O CHIPLABS 4800 ‘=,
799 DATA /O CHIPLABS 3200 -5-17
579 EETOOLS ALLMAX (/
249 XELTEK SUPERPRO (R)

599 LOGICAL DEVICES 3000

599 ADVANTECH PC-UPROG

269 SUNSHINE UNIVERSAL

449 TUP-300 HILO SYSTEMS |

449 JDR MCT-EMUP

539 TUP-400 HILO

429 NEEDHAMS EMP-20

679 NEEDHAMS SA-20

139 EETOOLS 1 GANG

199 EETOOLS 4 GANG
49 SUNSHINE 1 GANG
99 SUNSHINE 4 GANG _; 5 ;

169 SUNSHINE 8 GANG e

349 SUNSHINE 16 GanG T

GENERAL DEVICE INSTRUMENTS

Arrstan

a—-—
...... e

Communications
Systems

; Laboratories
1-800-529-8483

Hobbyists- Embedded Control Systems for home
Automation. MMCS-10 Cross Point 8x8 Video/Stereo-
Audio electronic patch panel $685.00. TL-100 Color
Organ Kit $185.00. T-10 DTMF Gen/Detector $225.00.

=__# SPECTRUM PROBE ®
This low cireuit loading SCOpe probe
produces a 60 dB Spectrum analyzer
EMC  RFI display on your inexpensive scope
Ask for 7 notes, ications,sales & warranty info.
255 Spectrum Probe 30 KHz to 2.5 MHz $279
107 Probe 1-100 MHz $249 ($279 extra shleiding)
Accessory Current Adapters: JA5 $19  IA7 $29

SMITH DESIGN (215) 661-9107
207 E.Prospect Ave,N.Wales, PA 19454

Cabie TV- Use our product line to automate your
operations on a modest Budget. YC$-28 Commercial
Inserter/billing logger- $1595.00. VC8-76 Channel
Controller-4VCRs, 2 Laser Discs,2 external sources,
Two independent outputs $2995.00. MMCS-11 Wide-
band Video/Stereo Audio 8x8 CrossPoint Switch,
Computer Controlabie $895.00.

Call Toll Free for info/Catalog or to Order. MasterCard|
VISA. Fax 1-808-625-7035. 1yr wamranty on all products.

Surface Mount Chip Component

Kits—
29

(408) 241-7376 Fax 241-6375 BBS 983-1234

INTERFACE TO YOUR PC KEYBOARD INPUT !

Our KE—18 Keyboard Encoder
converts contact closures into
PC campatible keyboard signals.

* Reploces your PC’s keyboord
or works in addition to it.

*» Scan 9x9 matrix or 18 inputs
» PCXT. AT, PS2 & Compatibles
» Compoct 2.5" x 3.9° Size
Only $59.95 & $4 S&H

Hagstrom Electronics o TN

2 Green Lontern Bivd. CC-1 Capacitor

Endicott, NY 13760
(607) 7B6-7523

= B N 8
it contains 365 pieces, 5 ea. of every

10% vatue from 1pf to 33uf. CR-1 Resistor Kit contains
' 1540 pieces, 10 ea. of every 5% value from 10010 10megf. |
Sizes are 0805 and 1206. Each kit Is ONLY $49.95 and

availabie for Immediate One Day Delivery!

Pocket PIC 3495
Programmer ;3:04d

gL | 350995

Assembled
and tested

< 40/28 Pin ZIF Adapter for PIC
16C64, 65, 73, and 74 - $29.95

% In-Circuit Adapter - $49.95
% Runs off 2 - 9 volt batteries
or optional AC adapter - $9.95

Includes Assembler

PICProto boards - $9.95-$17.95
micro L ngineering abs
Box 7532 Colorado Springs €0 80933 &P
(719)520-5323  FAX 520-1867 =

°,

g
°,

g

2-3 mW Helium-Neon Laser
Includes 115VAC power supply manufactured
by Laser Drive. These are pulls from
equipment. Six month warranty. Special
Limited Time Offer. Only $69.00 each!

Order by toll-free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre-paid orders. Company PO's
accepted with approved credit. Call for free detailed
brochure.

J COMMUNICATIONS SPECIALISTS, INC.

(WORLD'S SMALLESTPCIIl  OEM (1K) PRICE\

386 SBC $83

INCLUDES: 426 West Taft Ave. * Orange, CA 92665-4296
— - E g;f&a PAR h Local (714) 998-3021 « FAX (714) 974-3420
| i -PCBUS Entire USA 1-800-854-0547
" - LCD.KBD PORT
- BATTERY RTC
-CMOS NVRAM
USE TURBO C,
BASIC, MASM
EVAL KIT $295
ING i i ] i adt i
OEM EVAL* Davices with amazing. copaitie van b meamitenn o
8088 s BC $27 95 telephone end room conversations RIGHT NOWI Are you

sure you're safe? FREE CATALOQ telis you fastl includes
Fres Bonus detsils on fantsstic opportunities now open in
Counter-Surveillance field. Exciting, immensely intaresting
and EXTREMELY profitable {up to $250 hs) fuli/part-time

income. Call Nowt 1-800-732-5000

FLASH/ROM DISK..21 75
UNIV PROGRAMR..27 95
PC WATCHDOG ..... 27 95

*EVAL KITS INCLUDE: MANUAL,BRACKET,DISK
5 YR LIMITED WARRANTY FREE SHIPPING

& MVS BOX 850 Volunteers
= MERRIMACK,NH

4 mW 635nm Laser Diode Module
New lower wavelength laser module, Appears 7 times brighter than
670nm diode lasers. Features: Adj. focus, 2.6 - 6.0 Vdc input.
Dimensions: 37mm L x 12mm diameter. Only $139.00 each!

=| (s08) 7929507 S Welcome
_ L

800-432-3424
Fax: 415-341-8874
E-mail: metricsale@aol.com

{NT* BUY +Shi

e
" W, - wp™
Lill buy vour surplus €%

Metric

Equipment Sales, Inc.

%,

Refurbished Scopes, Analyzers, Gencrators, Counters
from HP, Tektronix, Fluke, Anritsu and more.

Test & Measurement Instruments

Over 7000 Models « 6-Month Warrantye Save 30-90% » 5-Day Free Trial

Midwest Laser Products
AA P.O. Box 2187 Bridgeview, IL 60455

Phone: (708) 460-9595 FAX: (708) 430-928

0
[Pleasc include $7 S&H within US. 1L res. add 7.75% sales tax. 30 day satisfaction guarantee.

FREE CATALOG

Call, write, or poll fax.
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The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost!

Now's the time to prepare for a profitable career.

We've lowered the cost of
higher education.

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving ynur home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
orCall

1-800-696-7532

slep-by-step, and expert instructors are
parsonally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career headed?
\Vith a four-year bachelor's degree
from World College, yourcallthe shots
choosing from incredible. high-paying
opportunitiesiih electronics, tele-
communications, computer, electrical
Jower-and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you cando it all at
your own pace!

Without leaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
tobreakitimgugh computer-simulated
experiments, students are exposed to
the latesttechnologigal advancements.

All the equipment, parts, and soft
Wware you need are m/cluded fn your
affordable tuition )nclud|ng more than
300 hands-on lab experiments you
can complete in your home.

Chooseyourown pace.

Earn your bachelor’s degree
on your time — and at your pace —
because you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree educatign
from World College.

Take charge of your future in electronics.

WWW.americanradiohistory com

Four Powerful Reasons
To ConnectWith
World College Today:

L.
3 Independent study in
8 yourhome!

4.

Earnyour four-year
degree!

Self-paced
training!

Expert
instruction!

—

rm——— e ——————

Give MeThe
Power!

I‘\

N
Send me a FREE / CAT'}Z[Z{E
World College course / - G

catalog today!

(Please Print Neatly)
Name
Address
City
State, Zip
Phone (

Age

For faster service, call
1-800-696-7532,
orcall
1-804-464-4600.

Or fax this coupon to
1-804-464-3687.

(@@

WORLD

COLLEGE

Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500

[l

Atfiliated with
Cleveland Institute of Electronics

WAE27

_.____,_w_._______________.l

L
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JOHN PIVNICHNY

A SIGNAL-LEVEL METER WITH A LOG-
arithmic or decibel scale can be
avery useful test instrument for
the electronics experimenter or
radio amateur. The decibel (dB)
can express many different elec-
trical quantities in convenient
form. Decibels compress widely
varying electrical values onto a
more manageable logarithmic
scale. For example, the range of
powers extending from 100
watts down to 1 microwatt is a
ratio of 100,000,000 to 1 but it
is expressed as only 80 dB.

This article explains how to
build and use a decibel meter
that covers an 80-dB range.
Gains and losses through cir
cuits such as attenuators, am-
plifiers, and filters, when ex-
pressed in dB, can be added
together to produce the total
gain or loss. (See the box for
more information on decibels.)

Conventional linear reading,
radio-frequency voltmeters typ-
ically cover only 20 to 30 dB be-
fore it is necessary to change
ranges. This means that you
must constantly switch the
meter range as you tune across
a filter's response curve. The
procedure for checking several
filters with different center fre-
quencies becomes tedious.
With this meter, you just record
the decibels and you're done!

If you want to adjust the injec-
tion level for a mixer circuit to
—30 dBm with conventional
test equipment, you must make

some calculations to convert a
voltage reading to power. How-
ever, if you build this meter you
won't have to make any calcula-
tions because the meter is cali-
brated directly in dBm, a unit of
power referenced to a milliwatt
(1 mW or 0.001 watt).

Power can be measured in
dBm regardless of the circuit’s
input or output impedance, but

WHAT IS A DECIBEL?

A decibel (dB) is a power or voltage
measurement unit referred to another
power or voltage. Log means common
logarithm, power (P) is in watts, voltage
(V) is in RMS volts.
dB = 10 log (P2/ P1)
dB = 20 log (V2/ V1)

A decibel meter is an instrument that
directly measures the power level of a
signal in decibels above or below an
arbitrary reference level. It is also called
a dB meter.

The dBm unit or decibels above 1 mil-
liwattis defined as 10 times the common
logarithm of the ratio of a given power in
watts to 0.001 watt.
dBm = 10 log (P/0.001)

A negative value such as —17 dBm
means decibels below 1 milliwatt. As
long as the impedance is known and
specified, dBm can be computed with
voltage. For a 50-ohm resistance, 1 milli-
watt of power corresponds to a voitage
of 0.224 volts RMS. Using this value in
the decibel equation yields:

dBm (50 ohms) = 20 log (V/ 0.224)

The dBV unit or decibels above 1 volt
is a voltage level equal to 20 times the
common logarithm of the ratio of a given
voltage in volfs to 1 volt.
dBV = 20 log (V)

www americanradiohistorvy com

Build this decibel
meter and measure
field strength, read
filter outputs, and check oscillator
injection values.

this meter is designed so that if
a circuit’s impedance is known
and specified, dBm measure-
ments can be based on voltage.
For the 50-ohm input of this
decibel meter, 1 milliwatt of
power corresponds with a volt-
age of 0.224 volts RMS. You just
feed in the signal and read the
dBm level on the meter scale.

How does the meter work?

The decibel meter converter is
based on circuitry within the
CA3089E, a monolithic IC FM
system from Harris Semicon-
ductor. The device provides all
the functions of a comprehen-
sive frequency-modulation, in-
termediate-frequency system,
but only part of this capability is
needed for this decibel meter.

Figure 1 is the schematic for
the decibel meter. The circuit
consists essentially of IC1, the
CA3089E, a 0 to 100-microam-
pere meter M1, on-off switch S1,
a few resistors and capacitors,
and a diode. Most of the elec-
tronic components are inserted
and soldered on a small circuit
board that is mounted on
standoffs above the bottom of
the lower half of a metal project
case. However some compo-
nents are mounted on the back
of the meter.

Figure 2 is the plot of DC volts
out of METER ouT pin 13 of IC1
(33 kilohms to ground) vs. the
input signal in microvolts on 1r
IN pin 1 converted to decibels
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FIG. 1—SCHEMATIC FOR THE DECIBEL METER. The principal component is the CA
3089E FM IF IC because it contains the decibel conversion circuitry
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FIG. 2.—PLOT OF VOLTAGE AT IC1, pin 13 vs. the input signal in microvolits on IC1, pin 1

converted to decibels above 1 milliwatt.

above 1 milliwatt. IC1 detects
the signal level and generates a
nearly logarithmic DC output.
To linearize the high end of this
curve, diode D1 and resistor R6
shunt some of the DC current
as the voltage on pin 13 rises
above 3 volts.

The battery pack consisting
of eight AA alkaline cells makes
the instrument portable and
eliminates the possibility of
50/60 Hz hum interfering with

the readings. The meter draws
only about 16 milliamperes, so
battery life will be long. The
meter will provide accurate
readings as long as the output
of the battery pack remains
above 8 volts. No regulation of
this DC is required.

Building the dBM meter

The electronic circuitry is
mounted on a small 1%2 X2-
inch circuit board. The compo-

PARTS LIST

Resistors are Y-watt , 10%, unless
otherwise specified.

R1—51 ohms

R2—27,000 ohms

R3—12 ohms

R4—1000 ohms

R5—3,300 ohms

R6—2,200 ohms

R7—10,000-ohms, trimmer
potentiometer

Capacitors

C1, C2, C4—0.001p.F ceramic disc

C3—0.02u.F ceramic disc

C5 —33pF aluminum electrolytic, radi-
al-leaded

C6—0.0471F ceramic disc

Semiconductors

IC1—CA3089 CMOS FM IF, Harris
Semiconductor or equiv.

D1—1N914 silicon diode, glass axial-
lead package

Other components

S1—toggle switch, SPST, panel-mount

J1—BNC receptacie connector, panel-
mount

M1—meter, 0 to 100 pA (scale modified
to dBm units, see text)

B1—eight alkaline AA cells in holder

Miscellaneous: circuit board (see text);
project case, metal, 3x 5% x57%-
inches; RG-174/U cable, 6 inches;
battery holder for eight AA celis; three
4-40 x % screws; nine 4-40 hex nuts;
four 6-32 screws; two ¥-inch 6-32
threaded standoffs; aluminum chan-
nel; 3 inch length (see text), 12-voit
battery clip, insuiated hookup wire,
solder.

The following options are offered by
Unicorn Electronics, Inc., Valley
Plaza Drive, Johnson City, NY 13790
(607) 798-0260:
® Kit of parts inciuding all electronic
components, an etched and drilled
circuit board, drilled case, and meter
with dBm scale—$49.95
® Meter with dBm scale—$18.75
o Circuit board, etched and drilled—
$3.00

Add $3.50 shipping and handiing. Send
check or money order. New York State
residents add local sales tax.

nents can be wired by point-to-
point methods or they can be
mounted on a PC board. A foil
pattern for the circuit board is
included in this article for those
who wish to make their own.
However, a finished circuit
board can be purchased from
the source given in the Parts
List.

All of the electronic compo-
nents are readily available from
mail-order electronic dis-
tributors and electronics retail
stores. Meter M1 has a custom-
drawn scale graduated in 2dBm
units from —10 dBm to —90

Continued on page 158
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s HARDWARE HACKE

Another patent
florror story

I JUST GOT YET ANOTHER LETTER FROM
SOMEBODY TRYING TO PROTECT THE
IDEA HE “INVENTED” BY GETTING A PATENT . AS IS TRUE

NEARLY ALL OF THE TIME, HIS PRODUCT IDEA SIMPLY

3.838 MHz (+5 volt dc source) —e—
‘—_ﬂ H‘l internal 9vdc 0.5amp
——— NiCad cells Charger & input
CPU _E Regulator
volume = __I._ _}
| Internal speaker
Audio
Amplifier —l
- —>- Headphone jack
55256 % Modem serial 1/O
32Kx8 RAM
—’._m Printer serial 1/O
27C256
32Kx8 ROM m Keyboard serial I1/O
_0—@ Host computer serlal I/0
65C22
PIA —l
Sega game controller 1/0
i
65C22 output connector
PIA
- h«-——-L 4-Meg PCMCIA card siot 1
t—=={  8-Meg PCMCIA card siot 1

«»—umemal expansion connector ]

et

FIG 1—INTERNAL ARRANGEMENT of the Mensch Computer. This one is easily
customized for a wide variety of mid-range needs.
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BY DON LANCASTER

Plus more magic sinewaves, stepper motor driver chips, a mid-
range Mensch computer; and PCMCIA plug-in card resourvces.

was not worth protecting. A simi-
lar product has been available off
the shelf from a high-profile major
supplier for several decades.

Yet this person never heard of
the leading company in the field!
He wasn’t familiar with the trade
journals involved, nor did he do an
economic analysis of who would
buy the product, or check into the
excessive regulations in the target
market. He also did not pick up on
the fact that lots of potential buy-
ers would prefer a zero-cost all-
software solution instead.

The patent, if issued, could end
up being totally worthless. First,
the concept involves a completely
obvious safety lockout device.
Forgetting that you could buy one
off the shelf, there are centuries of
prior art involved. More impor-
tant, the idea is completely obvious
to any practitioner in the field.
Almost certainly, hundreds of
other patents would encroach on
the claims.

It’s not the least bit clear what
purpose the patent would serve
once he actually got one. It would
not offer any “protection.” Urban
lore appears to confuse the words
“patent” and “product.” These two
are totally unrelated.

A patent is a sheet of paper
which gives you the right to sue
someone. Like a stock option, it is
worthless unless exercised. A prod-
uct is the useful item that goes out
the door and makes a profit for
you.

Patents have nothing whatsoev-
er to do with today’s successful
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1.5 When two pole filtered, Magic Sinewave |-
$0080 700F 81F1 F87F E3FF OFFE has an
amplitude of 0.84 and a total harmonic ||
distortion (3-17) of a mere 0.03%.

1.0~ Even when totally unfiltered, the third -
harmonic distortion is only 0.024% and
the fifth ends up pretty much negligible.

0.5

PERCENT DISTORTION

0.0 ==
0.00

0.25

050

i

0.75 1.00

FUNDAMENTAL AMPLITUDE

FIG 2—SOME PRELIMINARY 384-BIT MAGIC SINEWAVES which combine high effi-

ciency and really low harmonic distortion.

product development! Most often,
they are a totally unneeded sideshow,
guaranteed to cost you time, money,
and sanity—at least for most individ-
uals and smaller startups the over-
whelming majority of the time.

Do not even think about a patent
unless you're (a) a long-term industry
insider person who is (b) aggressively
subscribing to all the relevant trade
journals, shows, and technical publi-
cations, and who (c) has thoroughly
done all his homework, generating (d)
full production artwork and real
working models currently in an
advanced beta stage of (e) a genuinely
and stunningly new product that has a
(f) gross sales potential of at least
$12,000,000.00.

Actually that 12-million dollar fig-
ure is sort of low. That’s only the the-
oretical breakeven point. It is based
solely on what percentage of final
profits you are going to spend subsi-
dizing attorneys and the patent sys-
tem. The level at which a patent
might start to overcome all of the
hassles involved is more like a gross of
forty million. Trying to patent any
million-dollar idea is, of course, ludi-
crously insane.

In all my many years of running a
helpline and developing hundreds of
real-world products, not once have I
ever found any small startup that has
genuinely profited from the patent

systemi. Yet I have thousands of exam-
ples of individuals very badly done in
by patents—even murdered by them
in heart-attack-during-litigation
cases. Putting my money where my
mouth is, there’s a free Incredible
Secret Money Machine II book for
you if you can find any exception.

For a check list of when patents
and patenting might make sense, look
into WHEN2PAT.PDF on my
GEnie PSRT. For working and
proven real-world alternatives, pick
up my Cuse Against Patents package.

The Mensch computer

What do you use when the BASIC
Stamp is too wimpy and a laptop PC
is clearly gross overkill? There’s lots
of emerging uses for a no-nonsense
and easily customized experimenter’s
mid-range computer, especially one
that can be battery powered. Enter
the new Mensch Computer from
Western Design Center. It is sort of a
reincarnated AIM-65 with touches of
the KIM-1 and Apple [IGS thrown in.
Figure | shows details.

The computer itself is a sturdy 1-
fi- by 7-fi- by 10-inch block—three
pounds worth. Most of the weight is
from the rechargeable battery. It has
four modular-jack serial ports for key-
board, printer, modem, and a host PC
programming link.

Two PCMCIA card slots might be
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new from

DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1) printing of Don’s bible on anaiog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

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. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE I

Updated 2nd edition of Don’s classic on setting
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 li, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES

Askthe Guruloriordll ....... .. .. $24.50
Hardware Hacker I} or lll $24.50
Micro Cookbook | $19.50
PostScript Beginner Stuff . $29.50
PostScript Show and Tell $29.50
intro to PostScript Video $29.50
PostScript Reference |l $31.50
PostScript Tutorial/Cookbook $19.50
PostScript by Example $31.50
Understanding PS Programming. .. .. $29.50
PostScript: A Visual Approach

PostScript Program Design

Thinking in PostScript

LaserWriter Reference

Type t Font Format .

Acrobat Reference

Whole works (all PostScript)

PostScript Insider Secrets

Hacking Insider Secrets

POSTSCRIPT SECRETS

A Book/Disk combination crammed full of free
fonts, insider resources, utilities, publications,
workarounds, fontgrabbing, more. For most any
PostScript printer. Mac or PC format. $29.50

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 certaln
to result in a net loss of sanity, energy, time, and
money. This two volume set shows you tested

and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |
The reprints from ali Don’s Midnight Engineering
columns. Includes a broad range of real world,
proven coverage on small scale technlcal startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN I

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

FREE SAMPLES
Well, nearly free anyway. Almost. Do join us on
GEnie PSRT to sample all of the Guru’s goodies.
The downloading cost on a typical Guru file is 21
cents. Modem access: (800) 638-8369, then a
JOINGENIE. Use DMD524 for your keycode.

FREE VOICE HELPLINE VISA/MC

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

CIRCLE 205 ON FREE INFORMATION CARD
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used for additional memory, as data
recorders, for floppy disk substitutes,
modems, or even a GPS receiver. A
game-paddle port is provided for the
Sega compatible six-button arcade
pad. The computer also contains an
internal speaker, volume control,
headphone jack, and a 20-pin connec-
tor for the removable stand-alone
LCD text and graphics display.

There are no parallel ports as such,
but you could easily use the PCMCIA
slots for data acquisition, industrial
control, or CAD/CAM. An expansion
connector is also provided. The Sega
I/0O is reprogrammable so there are a
lot of ways to pick up a few extra data
lines.

The black-and-white LCD display
provides a 240 by 128 resolution,
which is enough for fairly interesting
graphics or 16 lines of 40 characters
each. With some sneakiness, you can
extend this to 21 lines of 60 smaller
characters, or mix the two.

One recommended keyboard is the
Spacemate by Key Tronic. It’s full size
with 85 keys, but no numeric keypad.
Any serial communication keyboard
or keypad could be used instead. Any
old stock 12-volt, 1/2-amp AC
adapter provides power. An “adding
machine” thermal printer is an extra-
cost option. The computer purposely
has no video, color, floppy-disk, or
hard-disk drives.

The Mensch computer is based on
a 65C265 CPU. That microprocessor
is a descendant of the 6502. It has a
16-megabyte address space and
exceptionally powerful addressing
modes. Also internal to the computer
is 32K of EPROM and 32K of system
RAM. Up to 12 megabytes of addi-
tional memory can be added in the
PCMCIA slots.

The rest of the internal circuit is
mostly two parallel interface chips,
plus the usual “glue” items such as a
speaker amplifier, charger, regulator,
and a low-battery detector. Battery
use is optional. The micropower
CPU firmware has several battery-
saving modes. Battery life depends
mostly on the display activity and the
peripherals.

Development work is easiest done
using assembly tools already in place

116 for the Apple 1IGS. Development by
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.- Pick the number of bits par word, 384 l.s_oﬁ.&n a good chales.

. Pick an amplitude n based on the number of ones per word.

. Pick a desired number of sfficisncy-setting transitions.

. Calculate the number of clumps & This is one-half the number

of transitions for even solutions:

&n

.-Ganarate a [ist of all possible sume of k Integars that total o

6. For each entry on the list, fit It t¢ a n{T-sine) function. Then
selact the one with the lowes! classic Fourer saries distortion.

7 Optienally "anneal” the final clumps by |ittering their positions.

8. Complie and plot the results.

FIG 3—THE ALGORITHM that 'm now using to find magic sinewaves.

cross-porting from a PC is possible.
Fairly extensive subroutine libraries
are built into the firmware.

The list price of the Mench com-
puter by itself is $365; quantty pric-
ing is well under $200. With a display
and keyboard, the price is $895.

Western Design Center has a very
aggressive developer program and
definitely welcomes your designs and
suggestions. Free literature packages
are available. Be sure to give a call.

This month’s contest

I am not sure exactly what I'll be
doing with my Mench computer just
yet. Improving my helpline data base
(now mostly a humongous notebook),
serving my Synergetics Consultant’s
Network service, finding new magic
sinewaves, and designing CAD/CAM
flutterwumpers come to mind.

The beauty of this system is the
ease with which it can become almost
anything from a game to an e-mail
terminal to a data acquisition system
to a survey instrument to a personal
organizer to a special calculator. Key
Western Design watchwords are wuser

HELF LINE

Phane or write all your Hardware
Hagkear quastions to;

Don Lancastar
Synergetics

Box 809-EN
Thatchar, AZ, 85552
[520) 4284073

For tas! PSAT access Modem
(B00) £38-8369. On prompt, Type
JOINGEMIE, Whan askad for the
offar code, enter DMDE24.

U3 Internat email accass link:
SYNERGETICS@GEMNIE. GEIS.COM,

empowerment.

But why don’t you tell me instead?
For this month’s contest, just tell me
what you would use a Mench for. As
usual, there will be a dozen or more
Incredible Secret Money Machine 11
book prizes going out to the better
entries. Plus the all-expense-paid
(FOB Thatcher, AZ) tinaja quest for
two going to the best of all.

In addition, I will pass along the
more interesting entries to the design
engineering team at Western Design
Center. At their discretion, they may
or may not award Mench computers
and development systems to several of
the more promising entrants. Send
your written entries directly to me
here at Synergetics, and not to Western
Design Center or Electronics Now edito-
rial. Let’s hear from you.

More magic sinewaves

I've been doing a lot more with the
magic sinewaves I looked at a few
columns back. There are several very
exciting new opportunities here—
megabuck ones even.

Your key secret to induction-
motor speed controls, auto electron-
ics, solar energy interface, power con-
servation, uninterruptible line condi-
tioning, and related power electronics
is just this: Come up with a cheap and
efficient source for variable-voltage,
variable-frequency power sinewaves.
All this should be done by suitably
flipping some ordinary “H-bridge”
switches from a fixed direct current
supply, preferably flipping only one-
balf of the bridge at any time.

A magic sinewave is a repeating
long serial string of ones and zeros
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NAMES AND NUMBERS

Central Semiconductor
145 Adams Avenue
Hauppauge NY 11788
(516) 435-1110

Scott Edwards

964 Cactus Wren Lane
Sierra Vista, AZ, 85365
(520) 459-4802

GEnie

401 North Washington Street
Rockville MD 20850

(800) 638-9636

Hitachi

2000 Sierra Point Pkwy
Brisbane CA 94005
(415) 589-8300

Key Tronic

PO Box 14687
Spokane WA 99214
(509) 928-8000

Micre! Semiconductor
1849 Fortune Drive

San Jose CA 95131

(408) 944-0800

Ming Engineering

17921 Rowland Street
City of Industry CA 91748
(818) 912-9469

Motorola

5005 East McDowell Road
Phoenix AZ 85008

(800) 521-6274

National Semiconductor
2900 Semiconductor Road
Santa Clara CA 95052
(800) 272-9959

Ozen Sound Devices
225 Broadway

New York NY 10007
(212) 962-3232

SGS Thompson
1000 East Bell Road
Phoenix AZ 85022
(602) 867-6259

Surplus Traders
PO Box 276
Alburg VT 05440
(514) 739-9328

Synergetics

Box 809

Thatcher AZ 85552
(520) 428-4073

Temic

PO Box 54951

Santa Clara CA 95056
(408) 970-5700

Western Design Center
2166 East Brown Road
Mesa AZ 85203

(602) 962-4545

picked to give a variable fundamental
frequency and amplitude, along with
harmonics that are either zero or of
tightly controlled low wvalues.
Compared to traditional pulse-width
modulation (PWM), these magic
sinewaves can be far more efficient,
can allow much less heatsinking, use
cheaper parts, produce far less high-
frequency energy, can provide much
cleaner waveforms, and are vastly
more “microcontroller friendly.”

To use a magic sinewave, you look
up its sequence up in a table and
shove it out a port. The frequency can
be set separately by picking a suitable
dwell time between output bits. Most
of the job is easily done by a one-dol-
lar PIC or other low-end microcon-
troller.

The magic sinewaves are brand
new because the good ones have been
so excruciatingly hard to find. Things
do not begin to get interesting until
you get up into the 200-plus bit
range. And there’s a lot of possible
200-bit numbers to thoroughly
explore.

I started off here a few columns
ago with a listing of 210-bit magic
sinewaves that had zero harmonics 2
through 10. I expanded on this with
several 420-bit solutions which I pub-
lished in the June 1995 Circuit Cellar
and in MAGICSIN.PDF on my
GEnie PSRT.

Meanwhile, a math genius by the
name of Jim Fitzsimons suggested a
“minimum harmonic energy” scheme
where you make each bit contribute
as much of its energy as possible to
the fundamental. This leaves all bits
with neither the energy nor much
inclination to generate lots of strong
harmonics. While all odd harmonics
are present, these are usually very
weak.

Any magic sinewave trades off its
length against the available ampli-
tudes, the jitter, the harmonic distor-
tion (with and without filtering), and
how many efficiency-robbing transi-
tions are needed. Optimizing every-
thing at once gets real tricky in a
hurry.

P’m now working with minimum
harmonic energy synthesis on 384-bit
words. There are compelling reasons
to use a bit length that is a multiple of

96. First, you'd like each of your four
sine quadrants to end up identical,
especially if you are going to fit lots of
amplitudes into a tiny address space.
Second, you'd like a multiple of three
for any three phase power applica-
tions. Third, you’d like all three of
those phases to be working on the
same bit position in an 8-bit word at
any given time. Otherwise your code
will get too hairy, of course, 3 X 4 X
8 = 96. This also easily handles sin-
gle-phase systems.

The solutions for 96 and 192 don’t
give enough amplitudes and require
high distortions. 288 is marginal for
low end applications. And values
above 384 might raise the system
clock rates or limit frequency choices.

Through a disgustingly sneaky balf

bit offset trick, you could make each
one in your 384-bit word count twice.
That would give you a seven-bit or
128-level low-jitter amplitude resolu-
tion from O to 100 percent of supply
power in more or less uniform steps.

Figure 2 shows the distortion lev-
els for one collection of 384-bit by
16-transition magic sinewaves. It’s
optimized both for low distortion and
for best efficiency. Note that filtered
total harmonic distortions average 0.1
percent or less!

One really useful 384-bit word has
a quadrant of hex 0080 700F 81F1
F87F E3FF OFFE. Using a two pole
filter, the total distortion for harmon-
ics 3 through 17 is a mere 0.034%.
Even with no filtering, the third har-
monic is way on down at 0.025% and
the fifth is negligible.

Only 15 or 16 single-switch events
are needed per quarter cycle. A PWM
circuit might need up to 192 double
switching events for twenty five times
the switching losses.

Once you start synthesizing long
magic sinewaves, there are all sorts of
helpful games you can play. By predis-
torting you can force certain problem
harmonics to zero. You can shift
energy higher in frequency where it is
more easily filtered. You can also
anneal in which you jitter the bits
around a little and see it any of the
results get better. Annealing can sig-
nificantly assist most of the low
amplitude magic sinewaves.
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transitions without hurting the distor-
tion all that much. A clumping can be
based on an intelligent prebias that
encourages a one if you have a previ-
ous one, and vice versa.

A newer and better approach to
clumping is to simply list all possible
integer clump combinations that sum
to the desired amplitude. Then pick
the best one. See SUMINTS.PS for
some working code.

Figure 3 shows the algorithm I’'m
currently using to discover good
magic sinewaves. So far it has given
me good results, but not yet the best.

Some filtering is often needed with
any magic sinewave. Typically, your
motor inductance can give you the
first pole for your filter. Results are
dramatically improved if you can use
a two-pole low-pass filter that drops
off at -12 decibels per octave, and cut-
ting off at the second harmonic.

Even unfiltered harmonic energy
could get reduced with longer magic
sinewaves or by permitting extra tran-
sitions per cycle. What does all this
mean for you? There is now a brand
new “magic” way to produce power
sinewaves that looks like a very
promising route to solve some rather
sticky problems.

PostScript handles 384-bit words
with aplomb. You simply put them
into strings and then manipulate the
strings. It takes around a thirtieth of a
second to find all the harmonics of
any magic sinewave. In fact, we’re
sort of having a race. Jim is using
absolute mathematical rigor on a
gonzo supercomputer. And I'm intu-
itively “shaking the box” to see what
falls out of an Apple Ile. As of last
night, the Apple was at least tem-
porarily in the lead.

Much more on all this in my GEnie
PSRT. Just search under Fourier or
sin. for FOURIER.PS, FAST-
FOUR.PS, MAGSINE.PS,
dozens more. The actual magic
sinewaves using the algorithm from
Fig. 3 are in MS384X16. TXT and
SINTOOLS.PS.

1 have some brand-new, ready-to-
run hardware, including a three-phase
system in less than 200 machine lan-
guage instruction bytes! I also have
lots of source code that can be made

and

118 available on a consulting or a codevel-

MULTIMEDIA RESOURCES

AMP

PO Box 3608
Harrisburg PA 17105
(800) 522-6752

Anabooks

11848 Bernardo Center Dr #110
San Diego CA 92128

(800) 462-1042

Focus Microsystems
1735 N First Street Ste 307
San Jose CA 95112

(408) 436-2336

Giobe

1159 US route 22
Mountainside NJ 07092
(800) 227-3258

GPS World

859 Willamette St
Eugene OR 97440
(503) 343-1200

Greystone Peripherals
130-A Knowles Drive
Los Gatos CA 95030
(408) 866-4739

Hyundai

510 Cottonwood Drive
Milpitas CA 95035
(408) 232-8000

IC Card Systems & Design
6151 Powers Ferry Road NW
Atlanta GA 30339

(404) 955-2500

Mobile Media

1977 O’Toole Avenue Ste B207
San Jose CA 95131

(408) 428-0310

oper basis. Give me a call if you want
to tap this big bucks opportunity.

A new stepper driver

National Semiconductor has been
generous with free samples lately.
Especially the LM45 temperature
sensor, the ADC16071 Sigma-Delta
converter, or the LMC6001 and
LMC6462 op-amps.

The usual way you pick these free-
bies up is with the postcards in E.E.
Tinres, EDN, Electronic Design, and
other similar trade journals. Much
more on this appears in my Resonrce
Bin and Blatanr Opportunist reprints.

National’s LMD18245 stepper
motor drive chip is interesting. Figure
4 shows additional details on this 3-
ampere, 55-volt device.

There are several problems when
driving a stepper motor. The first is

Omega Micro

440 Oakmead Parkway
Sunnyvale CA 94086
(408) 992-1100

Panasonic IC Memory Cards
1 Panasonic Way

Secaucus NJ 07094

(201) 348-7000

PCMCIA Association

2635 North First Street Ste 209
San Jose CA 95134

(408) 433-2273

Robinson Nugent
PO Box 1208

New Albany IN 47151
(812) 945-0211

Sparky Solutions
13534 Myren Drive
Saratoga CA 95070
(408) 867-8540

Surface Mount Technology
17730 W Peterson Rd
Libertyville IL 60048

(312) 362-8711

Swart Interconnect

340 Roebling Road

South San Francisco CA 94080
(415) 588-8651

Sycard Technology
1180-F Miraloma Way
Sunnyvale CA 94086
(408) 749-0130

TDK

136 New Mohawk Road
Nevada City CA 95959
(916) 478-8421

efficiently sensing the motor winding
current. National uses the “lossless”
scheme in which 4000 or so identical
output transistors are wired in parallel
and then the current is sensed
through only one of them. That gives
a scale factor of a quarter mil per
amp.

The second is to use current drive.
When you attempt voltage-driving a
stepper motor, you'll get into time
constant problems that very much
limit speed and power. Using current
drive, you apply the full supply volt-
age to the stepper winding with zero
current limiting resistance.

The inductance of the stepper
winding should cause the current to
ramp up at the usual Di/Dt v/ e/L
rate. When you reach the desired cur-
rent level, you’ll quickly turn your
drive power off. You repeat this
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FIG 4—A HIGH PERFORMANCE stepper
closely matched to the stepper.

process many times per stepper phase.

A third problem is that stepper
motors usually require higher cur-
rents when they are stepping than
when they are holding. National han-
dles this with an on-board four-bit
D/A converter. This lets you set your
stepper drive current to sixteen possi-
ble levels. Including zero.

As with any coil, you'll never want
to suddenly stop the current. Doing
so will generate destructive voltage

1.0uF 100pF 500pF 20K
motor driver. Component values must be

spikes. Problem four involves safely
shutting down the drive. To do that
there is a brake input that effectively
shorts the stepper winding, letting the
current safely decay to zero. A sepa-
rate direction input lets you decide
which end of the H bridge gets posi-
tive supply current.

The wide TO-220 package
includes power drivers. Some heat
sinking is required. A pair of chips are
needed for two-phase stepper motor

use as shown. This chip and others in
the family may also be used in DC
motor drives. External MOS transis-
tors can be added for higher voltages.
A PIC chip is ideal to control the
LMD18245. Suitable interfaces are
offered by Scort Edwards Electronics
with his Pseudo Stanip.

PCMCIA card resources

Until recently, these plug in cards
were called PCMCIA cards, short for
Personal Computer Memory Card
Interface Association. They are now
referred to as PC Cards. The best
starting point is the PCMCIA
Developer’s Guide. This book/disk
combination is available from Sycard
Technology for $90. One source for
texts on cards and flash memory is
Anabooks.

The leading industry trade journal
is IC Card Systems & Design.

New tech lit

Hitachi is offering a pair of new
data books on Wireless Communica-
tions and Optoelectronics. Micrel
Semiconductor has a new data book on
Analog Power Integrated Circuits. From
Temic (formerly Telefunken), there’s a
catalog on RF ICs for Wireless
Applications. A data book on surface-
mounted transistors and such is
offered by Central.

A Power Fuctor Correction guide is
offered by SGS-Thomson. Speech
modules suitable for toys and other
low-end applications are offered both
from Ozen Sound Devices and Ming
Engincering. Ming also has a new
Electronic Products Catalog with some
great breadboarding stuff in it. Wall
adaptors at ultra low costs in infinite
variety are available by the zillions at
Surplus Traders.

Motorola has a free sample pack
including dozens of their new BRT
Bius Resistor Transistors. You have a
choice of an NPN or a PNP transis-
tor along with a pair of integrated
resistors. These are mostly for “RTL”
glue logic, LED drivers, and such.

For the fundamentals of digital
integrated circuits, check into my
TTL Cookbook or CMOS Cookbook,
either by themselves or as part of my
Lancaster Classics Library. See my
nearby Synergetics ad for details.
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BY LARRY KLEIN

More Miscellaneous Matters

Live music, equipment “testers,” and brain waves

I AST SPRING I TOOK MY SON TO A

PETER SCHICKELE CHILDREN’S CON-

CERT THAT FEATURED THE AMERICAN SYMPHONY

ORCHESTRA’S RED, WHITE, AND BLUEJEANS MUSIC

Machine. The Lincoln Center
program was witty, educational,
and musically enjoyable, including
as it did fugues from Bach,
Hindemith, and Weinberger. Each
time I get to hear a full orchestra
at play, I compulsively devote a
few moments to analyzing the dif-
ferences I hear between live sound
and that reproduced on a good
audio system.

For me, most recordings sound
psychoacoustically at odds with the
playback environment. Instead of
hearing an integrated, averaged, or
merged acoustic, I’'m aware of both
the playback and the recording
environments as separate and con-
flicting entities. In contrast, live
music almost always sounds won-
derfully real, aside from the specif-
ic acoustical balances at my seat in
a particular concert hall.

Is this my own particular sensi-
tivity or aberration—or is it a uni-
versal, but unacknowledged, phe-
nomenon? [ find that four or more
channels of binaural reproduction
are necessary to eliminate the sub-
jective “venue conflict” between
the recording studio or hall and
home playback. Anyone have any
additional thoughts on the matter?
I'd like to know if readers feel the
same way.

A new Times audio reviewer

Last year I had some words to
say about the various newspaper
columnists whose views on audio
equipment are syndicated through-
out the country. My complaint (of
course, you know I had one) had to
do with the nature of their evalua-
tions, rather than the specifics of
their choices. The problem, as I
see it, is the essential unreliability
of the newspaper critic as an
arbiter of equipment quality.

Objective double-blind com-
parative listening tests are as rare
in their writings as technical mea-
surements. In essence, what we
have is a group of equipment
“tasters” telling you what they
think they hear as influenced more
or less by audiophile scuttlebutt,
manufacturer brainwashing, price,
their own expectations, and the
phases of the moon. Their opin-
ions are validated only by their
alleged ability to detect and then
describe in awesome detail sonic
nuances unheard by those lacking
the required sensibilities.

Hans Fantel, long-time equip-
ment reviewer for The New York
Times, has recently been replaced
by a Mr. Lawrence B. Johnson.
Hans and I have been friends since
the late 1950s when, during my hi-

fi servicing days, I repaired his
power amplifier. I've had my dis-
agreements with Hans over the
years, but from all indications, his
replacement is far more prone to
audiophile blather than Hans ever
was.

I’ve never met Mr. Johnson,
and for all I know he’s a fine fel-
low: He certainly has the creden-
tials for his new position. We are
told that he’s been a journalist for
three decades, has earned all sorts
of academic awards, did postgradu-
ate work in music history and the-
ory, and has written for a variety of
consumer and high-end publica-
tions dealing with audio, video,
and musical matters.

His writing style is sprightly,
but shows an unfortunate affection
for the kind of florid phrasing
beloved by high-end audio critics.
In a recent column on small speak-
ers, the sounds from the various
models “evoked a notable aura of
depth;” were heard as “vibrant,”
“possessing pop,” “elegant,” or
“stodgy;” kept the listener “at an
emotional distance,” or conversely,
made for “seductive listening” and
“embrace”(?). Obvious interpreta-
tion problems arise when a wine
taster’s vocabulary is used to
describe subjective reactions to a
loudspeaker’s performance. But
more important, would the review-
er have the same nuanced subjec-
tive reactions to the same compo-
nents a second time around if the
listening were done blindfolded?

In any case, dozens of research
papers have been written dis-
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cussing the procedures necessary to
ensure valid repeatable results in lis-
tening tests for loudspeakers and
other components. Columnists, how-
ever sincere and otherwise learned
they may be, who ignore such tech-
niques in favor of reporting on what
they think they hear under essentially
uncontrolled test conditions are at
best misleading their readers.

Brain waves

Since early in this century we’ve
had a pretty good idea of the physi-
cal/electrical inner-ear mechanisms
that forward sound to the brain. But
what happens once the data reaches
the gray matter has been difficult to
determine. Sickness and physical
injury to the brain have provided
some clues as to the processes going
on within our skulls. Tumors or
lesions in given areas of the brain cor-
relate with loss of function in some-
times mysterious ways. For example, a
stroke or a head injury may cause the
loss of a foreign language or the
inability to attach names to common
objects, or may selectively wipe out
musical ability, specific memories,
and so forth.

In any case, the days of attempting
to track mental processes solely by
delving into butchered brains is com-
ing to a close, thanks to computerized
brain-scanning techniques. Positron
Emission Tomography (PET) not
only generates three-dimensional pic-
tures of the brain but can actually
indicate the areas of the brain that are
activated by thoughts or perceptions!
The technique as I understand it
involves injecting radioactively-
tagged glucose, which is taken up
preferentially by the areas of the brain
activated by, say, a mathematical
problem or music. On the computer
screen the activated area literally
lights up when turned on.

One of the basic findings of the
new technology is rather startling:
Although a stimulus such as a musical
passage seems to be a discrete entity,
different areas of the brain’s auditory
cortex handle different aspects of the
incoming electrical nerve “signal.”
For example, the temporal lobes are
thought to analyze pitch and timbre.
And connections to and from the

frontal lobes are essential to the inter-
active brain network that provides the
perception and remembering of
music. Other specialized feature
detectors are used to decode the com-
plexities of speech and music. Injuries
in these specific areas can leave a per-
son unable to process aspects of
speech. Cellular circuits that process
language and music are found on both
sides of the brain, but the left hemi-
sphere appears to contain language-
specific regions, and the right has
dedicated areas for music perception.

This has led some neurobiologists
to suggest that musical involvement is
a basic part of human heredity. It’s
not clear what evolutionary role
music might play, but perhaps it’s
important to human social cohesion.
Anthropologists tell us that even the
most primitive peoples have music
and dance rituals celebrating impor-
tant events in their lives. From time
to time I’ve reported on research that
seemed to indicate that music, aside
from its other pleasures, enhances
thinking ability. Listening to Mozart,
for example, is said to temporarily
enhances mathematical ability. But in
retrospect I wonder about the validity
of the experimental design and the
subsequent blue-sky speculation that
attempted to explain the alleged find-
ings. It seems simpler to suggest that
people test better mathematically
after listening to relaxing music,
rather than to theorize that Mozart
quintets temporarily set up special-
ized neural pathways in the brain that
facilitate mental math.

Now a new study has been done
with preschoolers in Los Angeles.
One group of three year olds partici-
pated in daily group singing and
received weekly piano lessons. A con-
trol group did not get the extra atten-
tion. After a year, the musically
trained children were said to have
scored 80 percent (!) higher on tests
of spatial and temporal reasoning.
There seems to be no question that
early encouragement does tend to
nurture musical talent. But does early
exposure to music, if not specifically
Mozart, provide brain training for
budding physicists and mathemati-
cians? Maybe, maybe not—but like
chicken soup, it certainly can’t hurt![]
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TROUBLESHOOTING

Shiutdown Gircuits

Troubleshooting shutdown circuits in television receivers

HUTDOWN CIRCUITS CUT OFF

POWER TO ELECTRONIC CIRCUITS

WHEN A FAULT THAT COULD DAMAGE OR DESTROY THE

CIRCUIT IS DETECTED. THE SIMPLEST AND BEST KNOWN

shutdown devices are fuses and cir-
cuit breakers. They interrupt the
power line when current exceeds
their specified ratings. However,
both fuses and circuit breakers are
slow to respond to overcurrent
(milliseconds to seconds) so they
fail to provide adequate protection
for sensitive electronic circuits.
They can be destroyed by over-
voltage in microseconds.

The automatic shutdown circuit
was developed to disable the high-
voltage circuits in color television
receivers if a sudden voltage surge
raises the input voltage beyond
safe limits. The concept was wide-
ly accepted and now some form of
shutdown circuit is included in
most consumer electronic products
such as color and projection TV,
VCRs and camcorders.

Shutdown circuits monitor cir-
cuits in which a defect can: cause
the high voltage to exceed a speci-
fied safe level; damage power sup-
plies; or destroy semiconductor
devices, cathode ray tubes or other
critical active and passive compo-
nents.

* Reprinted from Hitachi Hi-Lite, a
monthly technical publication from the
Technical Services Department,
National Service Division, Hitachi
Electronics, Inc.

In most consumer electronics
products high-voltage regulation is

BY ALVIE RODGERS*C.E.T.

a function of the main power sup-
ply regulation. It controls the
operating variables of the deflec-
ton circuitry. Secondary scan and
pulse-derived power supplies are,
in turn, derived from the deflec-
tion circuits.

Because of this interreladonship
between circuits, a closed-loop
configuration has been established

EXCESSIVE HIGH-

VOLTAGE DETECTION A s

i IC-501
VIDEO RAINFOREST
] 1.C.

H
EXCESSIVE

| HORIZONTAL-OUTPUT |
| TRANSISTOR CURRENT §

S HORIZONTAL
X-RAY PROTECTIONffo——
VERTICAL CHARGE | | losvsToPs DRIVE ouT
CAPACITOR LEAKAGE C 1 HORIZONTAL
DETECTION DRIVE
e
| B+ EXCESSIVE 5
CURRENT DETECTION
A
| —

FIG. 1—THE CLOSED LOOP OF A SHUTDOWN CI‘RCUIT is shown in this dia-
gram. Breaking that loop is the first step in effective troubleshooting.

HORIZONTAL
HEATER DRIVE OUT
PIN ON » A
FLYBACK ! f
FROM EMITTER ic-501
{OF HORZ. 5 . VIDEO RAINFORECT
OUTPUT —it—e ! 1C.
"TRANSISTOR \ ‘
£ | X-RAY-PROTECTION -
P 9 = 06V STOPS &
FROM LOWER " | HORIZONTAL o,
SIDE OF /i DRIVE
VERTICAL pC
YOKE
ANY 84 O LOAD
( o

FIG. 2—THE ORIGINS OF MOST FAULTS are identified in this simplified dia-
gram. The voltages on points A, B, C, and D are monitored.
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DOES RELAY
CLICK?

1S A12V

SET COMES
ON, THEN

GOES OFF? hE

| reFerTO
INTERMITTENT
SHUT-DOWN

DOES 1C501 CREATE
HORIZONTAL DRIVE?

ISPIN 18
0.6 VDC?

GENERATED?

» CONFIRM STEPDOWN AC

©CHECK +12V REGULATOR SUPPLY
VOI.TAGE

« CHECK +12V REGULATOR

o CHECK +5V REGULATOR
« CHECK SYSTEM MICROPROCESSOR
* CHECK RELAY DRIVER

® CHECK HORIZONTAL DRIVE
® CHECK B+ FUSE
* CHECK HORIZONTAL DRIVE
TRANSISTOR
« CHECK HORIZONTAL B+ TO IC501
® CHECK VCO
© REPLACE I1C501

f SET IS SHUT-DOWN
FIG.4

\REFER TO FLOW CHART 2,

FIG. 3—FLOW CHART FOR SERVICING A DEAD SET.

in automatic shutdown circuits. In
these circuits “cause and effect” can
become indistinguishable. For exam-
ple, a “no raster, no sound” fault can
be traced to the main power supply,
the horizontal and high-voltage cir-
cuitry, or even the shutdown circuit
itself.

How shutdown circuits work

Defects in the horizontal sweep
and shut-down circuits of TV sets
exhibit the same symptoms—no
raster, no sound. The deflection cir-
cuit is the primary load on the main
power supply, and it is the source for
most sccondary power supplies.
Consequently, the deflection circuit is
often the first place to look in shut-
down situations. When shutdown
occurs, the removal of the primary
load allows the output of the regulat-
ed B+ supply to rise to its maximum
no-load level.

When troubleshooting a TV set,

seek answers to the following ques-
tions:
1. If the circuit is in the shut down
condition, is the cause loss of B+ reg-
ulation, a defect in the power supply,
or is it a fault in the horizontal-
deflection circuitry?

2. If the regulated B+ is at its maxi-
mum value, is the fault caused by a
failure in horizontal sweep or a fault
in the shutdown circuitry?

3. Is the shutdown circuitry activated
because of a loss of regulation?

Shutdown circuits monitor many
parts of the circuit and shutdown is a
symptom of a fault in one of the cir-
cuits being monitored. Although
shutdown can be triggered both by
power supply and detlection circuits,
consider first how shutdown is initiat-
ed by disabling horizontal deflection.

Figure | illustrates a typical circuit
block diagram in which all shutdown
inputs terminate at the X-ray protec-
tion input of [C-501, the vidco rain
forest 1C. This IC develops horizon-
tal drive for the sweep section of the
receiver. When the shutdown input
reaches 0.6 volt DC (point E in Fig.
1), horizontal drive output is cut off,
and the sweep section is disabled.
Notice that the shutdown inputs can
be divided into two categories: exces-
sive voltage detection (points A and
(), and excessive current detection
(points B and D).

Figure 2 is a simplified circuit ver-
sion of Fig. 1 showing the same shut-
down inputs to 1C501 and their
origins. Notice the capacitor berween
point E and ground. It must charge to
0.6 volt DC for 1C50! to initiate a

UNSOLDER PIN 18, IC501

DISCONNECT DEFLECTION
B+ INPUT PIN FROM FBT

S FOIL
YES ATPIN 18
REPLAGE IC501
CHECK FOR SHORTED/
NO DOES 1C501 PRODUGE LEAKY COMPONENTS
HORIZONTAL DRIVE OUTPUT? FROM SHUT-DOWN INPUT
‘ TO A B+ VOLTAGE
[ YES NO J
SHUT-DOWN VOLTAGE IS
RR A ?:IZL?W e ORIGINATING FROM PROTECT
i - CIRCUITS

FIG 4—FLOW CHART FOR PRELIMINARY SHUTDOWN.
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i

RECONNECT
DEFLECTION B+
INPUT PIN AT FBT

SET AC INPUTTO
90 VAC - TURN SET

IS DEFLECTION B+
100 VDC OR LESS?

e

CHECK HORIZONTAL
CIRCUIT

CHECK REGULATION
CIRCUIT

ISPIN 18
FOIL BELOW
0.6 VDC

INCREASE AC
SLOWLY - MONITOR
DEFLECTION B+

DOES DEFLECTION No
8+ INCREASE TO
NORMAL?

DOES DEFLECTION B+
CONTINUE TO RISE
ABOVE NORMAL?

YES

WO

INTERMITTENT SHUT-DOWN
REPLACE ALL ZENERS IN SHUT-
DOWN PROTECT LINE

TNy

FIG 5—FLOW CHART FOR SERVICING A SHUTDOWN.

shutdown. This capacitor absorbs
minor voltage variations on the X-
Protect line to prevent nuisance shut-
down. Those voltage variations can
be caused by the varying demands on
the fly-back transformer or high-volt-
age caused by the content of the TV
picture.

Refer to point A in Fig. 2. The
CRT heater pulses from the flyback
are rectified to a DC voltage that cor-
responds to the relative value of high
voltage. As the high voltage increases,
the amplitudes of the CRT heater
pulses increase, as does the value of
DC voltage at point A. If the high
voltage continues to increase, a
potential of 0.6 volt DC is applied to
the shut-down input of IC501 (point
E), disabling horizontal drive.

Excessive current through the hor-
izontal output transistor can be mea-

sured at point B of Fig. 2. The resis-
tor shown in that branch is connected
between the emitter of the horizon-
tal-output transistor and ground, and
current through this resistor reflects
the current drawn by that transistor.

If transistor current increases, the
current through the resistor increases.
Consequently, the corresponding
voltage drop across the resistor is
applied to a Zener diode. If the tran-
sistor current continues to rise, it will
eventually produce a voltage high
enough to cause the Zener diode to
conduct. That, in turn, will apply the
DC voltage to point E and cause a
shutdown.

Leakage in the relatively large
value vertical charge capacitor con-
nected to the lower side of the vertical
yoke windings can be measured at
point C of Fig. 2. The capacitor is

| |

CHECK REQULATION
CIRCUIT ¥

grounded through a low-value resis-
tor. The voltage drop across this
resistor is normally zero volts DC.
However, if the capacitor leaks, a DC
component is developed across the
resistor. That DC forward-biases the
diode, and generates enough voltage
at point C to cause shutdown.

Excessive current in any B+ line
can be monitored at point D. There is
a resistor between the B+ source and
the load. Abnormal current demand
from a power supply will increase the
voltage drop across this resistor. This
variation in voltage drop can usually
be measured with a voltmeter and
seen on an oscilloscope.

However, if current drain contin-
ues to increase, the voltage across the
resistor will reach the threshold of the
transistor (the base is 0.6 volts below
the emitter), and the transistor will
conduct. The voltage appearing at
point D will then cause shutdown.

Simplified troubleshooting

Figures 3, 4, and 5 are flow charts
to help in the diagnosis of a typical
shutdown by following a step-by-step
procedure to isolate the fault. The
shutdown circuits form a closed loop
that must be broken before you can
start troubleshooting.

Figure 3 (Flow Chart For
Servicing a Dead Set) diagrams a sim-
ple procedure for determining quickly
if the TV set has a horizontal-drive
defect; a standby power supply on-off
defect; or an actual shutdown situa-
tion

When following this flow chart:
® Make sure that the TV set is con-
nected to an isolation transformer.
® Confirm the on-off operation of
the system’s microprocessor by
checking for a low/high or high/low
transistion at the power ON-OFF pin.
Disconnect the pin from the circuit
board to eliminate possible circuit
loading.
® Standby 5-volt B+ must be present
whenever the set is connected to an
AC source for microprocessor opera-
tion
® Check for open fuses.

Figure 4 (Flow Chart For
Preliminary Shutdown) is intended
for checking the condition of the hor-
izontal output circuit and the ability
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of IC501 to produce an output unaf-
fected by shutdown.

When following this flow chart,
keep in mind that:
® The shutdown input pin designa-
tions for the video rain forest IC501
might vary by brand or model. Refer
to the service manual to verify the
correct input pin.
® All shutdown feedback voltages are
developed when the horizontal circuit
is running. With deflection B+ dis-
connected , there should be no devel-
oped voltage at the shutdown input to
IC501.

Figure 5 (Flow Chart For
Servicing a Shutdown) show the
direct relationship between B+ regu-
lation and shut down activity. Any
defect that allows regulated B+ to
increase will probably cause a shut-
down.

When following this flow chart,
remember that:
® Shutdown voltages can be momen-
tary. Turn the set off and allow the
circuits to reset after each test.
® Be sure to monitor deflection
B+and shutdown inputs simultane-
ously.
® If at any time during these tests the
shutdown line exceeds 0.6 volt DC or

higher, disconnect the shutdown
inputs one at a time to isolate the
source.

® Zener diode leakage is a common
cause of intermittent shutdown

® B+ regulator malfunctions will
cause shutdown through the excessive
high-voltage detect circuit.

The following practices should be
observed when making use of any or
all of the flow charts that are shown
in Figs. 3,4, and 5:
® Apply power to all products or cir-
cuits being serviced ONLY through
an isolation transformer.
® Figures 3, 4, and 5 designate pin 18
of IC501 as the shutdown input, but
this is not universally observed by all
manufacturers. Be sure to verity the
correct pin designation by referring
to your TV set’s service manual.
® Expect generated shutdown volt-
ages to disappear after a shutdown.
Monitor the shutdown input continuously
during servicing procedure, and be sure o
turn off the power between steps to allow
the circuit to reset.

General comments

“Divide and conquer” techniques
are basic to troubleshooting shut-
down circuits. Be sure that you

understand why each test is made.
The correct interpretation of the
results is the key to making successful
repairs. Frequently it will be found
that the cause of a shut-down is the
replacement of a faulty component
with one that is of inferior quality or
has a rating that differs from the orig-
inal equipment part.

Be sure to replace all faulty com-
ponents with the exact OEM replace-
ment part. This is particularly
important for horizontal drive/output
transistors, horizontal output trans-
formers, Zener diodes, and integrated
circuits.

The horizontal circuit current
drain in most modern TV sets is
between 450 and 650 milliamperes.
Current exceeding 650 milliamperes
will cause shutdown through the hor-
izontal output transistor current
detection circuit. The most common
causes of this are a faulty flyback
transformer, a faulty horizontal out-
put transistor, or a shorted load on a
scan-derived power supply.

A shutdown initiated by the high
voltage detection circuit is generally
caused by the flyback transformer, a
shorted deflection yoke (uncommon),
or a B+regulation circuit. [en ]

WHAT’S NEWS
Continued from page 5

co, stone, and wood by combining
tactile sensations with computer
images of three blocks. They devised
an array of actuators or transducers
that creates the sense of touching dif-
ferent textures, edges, or a rolling
motion by vibrating against the fin-
gertips. The actuators are thin rod-
shaped plungers that tap the fingertip
lightly when current is applied.

Each plunger is an small electro-
magnet enclosed in a steel sleeve that
rests on a rare-earth permanent mag-
net inside a glove. Opposing forces
between the magnets push the
plunger up when the electromagnet is
turned on. When the electromagnet
is off, the attraction between the steel
sleeve and the permanent magnet
returns the plunger. (The prototype
has two rows of three plungers per
fingertip.)

The “cyberglove” contains a mag-
netic tracker that send signals to rhe
computer which displays real-time
computer-generated images of a
user’s hand moving in virtual reality.
Strain gauges send signals that indi-
cate the position of each of the user’s
fingers.

In addition to the tactile glove’s
possible use in training, Renzi envi-
sions its use as a translator of Braille
text on CD-ROM:s for the visually
impaired.

NEC develops 0.07-
micron CMOS technology

The NEC Corporation has
announced the development of
CMOS devices with 0.07-micron fea-
tures. This technology is said to make
possible the fabrication of dynamic
random-access memories (DRAMs)
with capacities a thousand times
greater than those of existing memory

www americanradiohistorv com

devices, while permitting significant
increases in speed.

CMOS technology is widely used
in the production of 16-megabit
DRAMs with 0.5-micron features.
According to NEC, 0.07-micron
CMOS technology paves the way for
16-gigabit DRAMs. To achieve the
breakthrough, NEC scientists over-
came such challenging technical
obstacles as the precise control of
impurity distribution in the semicon-
ductor substrate, short-channel effect,
and the loss of punch-through immu-
nity.

NEC reports that the 0.07-micron
CMOS technology has proven to be
highly reliable in laboratory tests.
Ultra-high speeds of 19.7-picosec-
onds have been confirmed. The com-
pany sees the technology as applicable
to the fabrication of microprocessors
operating at speeds in excess of 1
GHz. The low 1.5-volt requirements
are said to assure long-term reliability
and low standby current drain.
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COMPUTER CONNECTIONS

Abandon all hope

BY JEFF HOLTZMANN

Entrepreneurial success is impossible in the computer industry.

HAT ARE THE ODDS OF WINNING A

STATE LOTTERY—SEVERAL MIL-

LION TO ONE? AS BAD AS THAT SOUNDS, THE ODDS OF

ATTAINING A SMASHING BUSINESS SUCCESS IN THE COM-

puter industry are much worse—
and the risks are much greater. Do
you dream of writing the next
Doom? Or of designing and mar-
keting some hardware widget that
millions of computer users world-
wide simply won’t be able to live
without?

If you’re like most technical
people, you probably think that all

you have to do is build a better

mousetrap, and people will come
knocking. ‘Taint so. In reality,
building the product is the least of
your worries. The real issues you’ll
have to deal with are: finance,
manufacturing, sales and market-

ing, distribution, business manage-
ment, and product support.

This discussion assumes that
you are a lone inventor or entre-
preneur, or possibly a member of a
very small, very tightly knit group.
The rules change considerably for
those in corporate R&D (research
and development) departments.

Technical (1)

What sort of product should
you develop? Most techies answer
the question in terms of their
existing technical expertise.
(There’s an old saying that every-
thing starts looking like nails to

the guy with a new hammer.)
That’s precisely the wrong
approach. Forget what you know.
Find out what people want. Search
for some overlap between what
you know and what people want. If
there is none, then learn some-
thing new.

When learning what people
want, ask who the people are who
want it, and whether they’re really
the people you want to sell to.
Would you rather build some-
thing:

A. For which an established,
mature market already exists (e.g.,
office-productivity software such
as word processors and spread-
sheets; PC expansion cards)?

B. For an established but dying
market (e.g., software to help
mainframe programs deal with
turn-of-century conditions; mem-
ory-configuration conversion
modules)?

TECHNICAL

PRODUCT
DEVELOPMENT

BUSINESS

FINANCE WI L DISTRIBUTION \
A

MANUFACTURING WI

BUSINESS
MANAGEMENT

SALES AND

MARKETING

=

PRODUCT \
SUPPORT

a4 B

FIG. 1—BUSINESS SUCCESS requires that you do much more than just creating a fantastic new product.
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C. For an emerging but unproved
market (e.g., Internet Publishing; PC-
telephone-fax-modem interface hard-
ware)?

All three are viable options, but
some have distinct advantages.
Category A is least likely to succeed.
Microsoft has sown up the office
applications market; not even compa-
nies the size of Lotus and
Novell/WordPerfect have been able
to compete. The real market shaping
up in this area is Microsoft Office
Suite add-ons.

These add-ons are mini programs
that perform a special function very
well, or that integrate two or more
applications. I expect a growing mar-
ket for products in this category.
Component-based object-oriented
software makes it technically feasible;
broad, shotgun approaches to soft-
ware feature architecture makes it
necessary. (Microsoft has won the
office applications war by trying to be
all things to everyone. Normally,
that’s not a viable strategy, but
Microsoft has found a way to make it
work.)

Category B might appear unexcit-
ing, but it does provide some very
specific business opportunities. If you
have the expertise and understand the
market segment, get in there and
strike as fast as you can before some-
one else does.

Category C is the most exciting,
and in some ways the riskiest. On one
hand, you won’t have a Microsoft to
compete against. On the other, if you
don’t pick your targets carefully, you
could build a product for an emerging
market that never emerges. Then
you’ll be back at square one, minus
your time and money.

When you get all that figured out,
you can build a prototype. Then the
(techie) fun ends, and the real work
begins. Everything from here on out
is business, business, business.

On a related note, assume that you
do build a hit product. It will be
copied. If you think copyrights and
patents can help, guess again. Patents
are expensive to get, and even more
expensive to defend. Suppose
Microsoft copies your product. Do
you really think you can beat them in
court? It can be done—Stac

Electronics, for example, beat
Microsoft—but Stac had serious
money in the bank.

In this area, I agree with Don
Lancaster: Get in, make a quick
killing, and move on to something
else when the big birds start circling.
(Stac is getting into Internet browsing
and publishing tools, a slightly differ-
ent product category from disk com-
pression.)

Technical (2)

After targeting a market and a
product, research the market to find
out whether similar products already
exist, and if so, their features and fail-
ings. Talk to users; find out what they
like and dislike about current prod-
ucts, and about what they want, if
they can articulate it. They probably
can’t, so learn interviewing tech-
niques to get them to open up.
Return to square one if a large,
aggressive company has a product in
that market (or is about to introduce
one).

Research technologies for imple-
menting your product. Don’t assume
your initial idea is best; it probably
isn’t. Don’t be prejudiced by what
you know.

Figure out what the best solurion
is, and if you’re not an expert at it,
become one, or outsource the exper-
tise. Alternatively, hire an expert for
some consulting to train you—but
don’t tell him why.

Technical (3)

After defining a market, a product,
and an implementation technology,
build a prototype. The prototype
needn’t be complete, but it should be
bug-free. It should indicate the pres-
ence of all planned features, even
though not all are implemented ‘in the
prototype. Test market it against real
users. Modify the prototype. Do more
test marketing. Home in on 2 final
design, one that can be manufactured
cost effectively. Design for low manu-
facturing and maintenance costs, and
design for ease of use and ease of
learning.

By the way, in case you didn’t
notice, even though the preceding
three sections are titled “Technical,”
what they really concern is marketing.
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In other words, do the marketing
before the technical stuff, or be hon-
est and call what you’re doing a
hobby, not a business, and also be
sure to change your expectations
accordingly.

Business

If you’ve gotten this far, you can
put away your soldering iron and C
compiler. The fun is definitely over—
or the definition has changed. If you
can’t accept that change, you can’t be
an entrepreneur. Here are some of
the business activities you'll have to
perform.

Financing: How will you pay for
the initial marketing and manufactur-
ing costs? Can you finance it your-
self? How about partners (don’t give
up too much control)? Take a bank
loan? But what will you use for collat-
eral? How much do you need in oper-
ating expenses every month? How
much do you need to accomplish the
initial startup?

Manufacturing: Who will build
your product? Can you do it on a
kitchen table? Can you subcontract
it? How much will it cost? What is
the manufacturing plan? How will
you finance component and in-
progress inventory? What about
product packaging and documenta-
tion?

Marketing and sales: How will
you let your market know about your
wonderful new product? Direct mar-
keting (“junk mail”)? Advertising
(expensive)? Do you need a commis-
sioned salesperson? If so, what’s a rea-
sonable cut for him or her?

Distribution: Can you handle dis-
tribution yourself with an 800 num-
ber and a card table in your base-
ment? Can you get a national distrib-
utor to carry your product? How?
With fierce competition for so-called
shelf space, why should anyone pay
attention to your unheard of new
idea?

Business Management: Should
you incorporate? Do you need a
lawyer? An accountant? Will you hire
people? After training them, how will
you keep them? What about health
insurance? What about bookkeeping?
How will you pay your bills and col-
lect your invoices?
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Elecronics Now, November 1995

m———————

I You can Build Gadgets! !

Here are 3 reasons why!
——

Practical Bloctronics PRACTICAL
ELECTRONICS$5.95 I
; If you are looking into I
e & % | launching an exciting
@ | | nobby activity, this text
provides minimum es-
% 5 | sentials for the builder
|_‘u< | | and 30 easy-to-build fun
projects every experi- I
menter should toy with. Printed-circuit board
designs are included to give your project a pro- l
fessional appearance. I

e “

D BP349— 0 ractica
PRACTICAL OPTO- B e e
ELECTRONIC -

PROJECTS $5.95

If you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes
first and then a number
of practical projects
which utilize a range of opto devices, from a fil-
ament bulb to modern infrared sensors and emit-
ters—all are easy to build.

Practical Electronic
Music Projects

D BP363—
PRACTICAL
ELECTRONIC
MUSIC PROJECTS I
....................... $5.95
The text contains a good-
ly number of practical
music projects most often I
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and ali use standard, readily-available compo-
nents that you can buy. The project categories
are guitar, general music and MIDI.

RA PENFOLD

Mail to:

Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Shipping Charges in USA & Canada
$0.011085.00...........$2.00  $30.01 to $40.00........$6.00
$5.0110$10.00........83.00 $40.0110$50.00.......$7.00
$10.0110 $20.00......$4.00  $50.01 and above.....$8.50
$20.01 t0 $30.00........$5.00

Sorry, no orders accepted outside of USA and I
Canada. All payments must be in U.S. funds only. I

{_] Number of books ordered.

Total price of books...........cccocee......
Shipping (see chart) ..
Subtotal ...........
Sales Tax (NYS only)..
Total enclosed ...........................

Name
Address
City

$ _
$_
$ _
$
$

State ___ ZiP

132 LPIease allow 6-8 weeks for delivery.

Product Support: Is your prod-
uct’s setup, configuration, and ongo-
ing operation self-evident? If not,
how will you handle technical sup-
port? What about returns and
repairs? What about bug fixes and
new releases?

Abandon all hope

Given all of the above, there is lit-
tle or no chance that a small entrepre-
neur can ever hope to build a new
business in the computer industry,
unless you’ve got not only technical
savvy, but also twenty or so years of
business experience. If you don’t meet
those qualifications, plan on getting a
job in a large corporation. There
you'll sign an agreement stating that
the corporation owns everything you
think of on or off the job, related or
not to your job description, for the
entire period of your employment,
and likely afterward as well. In that
situation, you’ll have little or no con-
tact with the marketing and business
facets of the company, and will be
encouraged to develop either your
technical skills or your ability to man-
age technical employees. In other
words, you’ll learn nothing about how
to run a business.

An alternative would be to work
for a string of start-up companies,
watching them fail one after another,
and learning from their mistakes.
Then with enough accumulated expe-
rience (at others’ expense), you'll be
qualified to go off and try it on your
own

C;ood luck. You’ll need it.

E-mail

[ received several interesting com-
ments on the August 1995 column,
“Engineering and Compromise.”
Rick Chinn, whose company builds
audio equipment, writes that *. . . it is
our founder’s mandate that we build
80% products; that is, products that
satisfy 80% of the marketplace. . . .
this is where the sales peak occurs.”
Good advice.

On the other hand, John Huseby
accused me both of trying to get
adopted by Bill Gates, and of being a
used-car salesman. Here’s an edited
version of his accusations: “As I was
perusing my August Flectronics Now, 1
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came by your Computer Connections
column . . . I can only hope that in
next month’s edition you will write,
‘Last month I was only kidding. I
confess, I was trying to get adopted
by Bill Gates.” . .. The thing that
scares me is that a lot of people think
like your column reads, and that some
of them may be software designers. . .
. I'm one of those helpless infidels,
commonly called a user, who has the
profoundly stupid idea that operating
systems should be designed for users,
as opposed to being some kind of
giant game for systems people to play.
... T have lived under several . . . sys-
tems designed by people who felt
their greatest achievement was that
they never studied other operating
systems before designing one. . . .
Should we mere users, the amoebas of
the computer chain, have any reason
to expect that system developers
should learn from their initial devel-
opment efforts, and be able to more
economically design and develop a
new operating system on the same
hardware architecture? . . . I just won-
der what thoughts you would have if a
car salesman noted that if you weren’t
willing to dole up the money for a
Ferrari, you just shouldn’t expect
much in the way of reliability . . . You
don’t sell cars, too, do you?”

No, I dor’r sell cars. I stick strictly
to snake oil. And although I have
been in the same room with Bill, I
have thus far been unable to attract
his attention away from the other
poor, abandoned waifs. _

Several people took me to task for
not discussing other operating sys-
tems in depth, particularly OS/2
Warp and Linux. I afways make it a
point when discussing Windows to
compare specific features with OS/2.
I agree with everyone who mentioned
the idea that both OS/2 and Linux are
architecturally superior to Windows
95. However, technical superiority
does not make for market superiority.
The Windows operating system is
winning. OS/2 is losing. Linux is a
blip on the screen, an interesting one
to be sure, but I wouldn’t run my
entrepreneurial business on it.

Contact me on CompuServe as
72170, 2226, or via the Internet at
72170.2226@CompuServe.Com. [
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MUSIC VISION

continued from page 28

channels are combined through
summing amplifier [C2-b. Quad
op-amp IC5 creates an AGC
function with fast half-cycle re-
sponse to signal peak levels,
and slow recovery time con-
stant. This lets you observe the
short duration amplitude dy-
namics of displayed patterns,
while avoiding clipped patterns
when high amplitude peaks oc-
cur.

Op-amps IC5-c¢ and IC5-d
form part of a precision full-
wave rectifier circuit used for
signal level detection. Current
booster Q1 allows rapid charg-
ing of capacitor C22, while AGC
recovery time is determined by
the C22-R56 time constant.
Transistor @2 and op-amp IC5-a
comprise a voltage controlled
amplifier. AGC trimmer potenti-
ometer R3 sets the low-level au-
dio signal at R52 to approxi-
mately 0.4 volts p-p.

The video control circuit is
shown in Fig. 7. It consists of
the high-speed, two-channel
analog switch IC6, 8-bit analog-
to-digital converter IC7, crystal
controlled TTL oscillator IC10.
8K X 8-bit static RAM IC9, and
timing control logic imple-
mented via IC8 and IC11. Analog
signals x and y are alternately
sampled by IC6 at 447 kHz,
which is also the conversion
rate of the ADC0820 A/D con-
verter IC7. Diodes D9-D12 pro-
vide input overdrive protection
for IC7. After being processed by
IC8, the resulting video data
along with colorburst and sync
outputs are combined and buff-
ered by Q3. The resulting com-
posite video signal is NTSC-
compatible.

All timing control logic is im-
plemented in a field program-
mable gate array (FPGA) device
in order to greatly simplify the
construction of this project and
reduce its cost. The XC3030
FPGA manufactured by Xilinx
replaces about 40 standard TTL
parts in this design. The FPGA
is configured upon power-up via
configuration data pre-pro-
grammed into serial EPROM
IC11. Hex code for the serial

40Hz - 100Hz 100Hz - 500Hz
PINK BLUE
500Hz - 2KHz 2KHz - 4KHz
ORANGE GREEN

FIG. 4—TYPICAL PATTERNS GENERATED on a TV screen by a single sinewave at
various audio frequencies. The four colors are controlled by the 2-bit digital output
from frequency encoder comparators 1C4-a and -b.

A 0 0 1 1
B 0 1 1 0
PINK BLUE | ORANGE GREEN
|
|
0dB l -
|
f
COLOR
—12dB
& THRESHOLD

-
100 200

500

-
1K

L S —

FREQUENCY (Hz)

FIG. 5—SUPERIMPOSED FREQUENCY RESPONSES of both filters. By properly ad-
justing the color threshoid, the corresponding progression of pattern colors can be

obtained.

EPROM is available on the
Gernsback BBS (516-293-2283.
v.32, v.42bis) as file MUSIC-
VIS.HEX.

A block diagram of the inter-
nal logic functions performed
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by the FPGA is shown in Fig. 8.
The 14.31818 MHz clock signal
is divided down to the standard
3.579 MHz colorburst frequen-
cy. Four clock phases permits
four distinct colors to be gener-
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Electronics Now, November 1995
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LEFT
AUD'O e“v‘v‘v Av‘v‘v
INPUT R14 R13
1 MEG 2.2 MEG
RIGHT R
AUDIO O—AWA—4
INPUT R12
1 MEG
SHIELD S 1/4 TLOBA
GROUND

TOFIG. 3
0.4Vp-p —© "aupio
R56
1.5 MEG

—AAA AAA

Yy Yy
RS5
100K

L 4

L4 a2

FIG. 6—AUTOMATIC LEVEL CONTROL CIRCUIT maintains a pattern-filled TV screen

over a wide range of input signal levels.

All resistors are Vs-watt, 5%, un-
less noted.

R1-R5—10,000 ohms, trimmer po-
tentiometer

R6—200 ohms, trimmer potentiom-
eter

R7—27 ohms

R8—2000 ohms

R9, R25, R29—1500 ohms

R10, R67—2700 ohms

R11, R46, R61, R65, R66—1000
ohms

R12, R14, R39, R40, R42, R43,
R51—1 megohm

R13—2.2 megohms

R15, R23—22,000 ohms

R16, R17, R26, R28, R47, R55,
R59, R60—100,000 ochms

R18, R22—150,000 ochms

R1S-R21, R24, R27, R30, R32—
15,000 ochms

R31, R45, R49, R52, R53, R72—
10,000 ohms

R33—330,000 ohms

R34, R38—47,000 ohms

R35—220,000 ochms

R36, R48—2200 ohms

R37, R70, R71—5600 ohms

PARTS LIST

R41, R44, R50, R63, R64—100
ohms

R54—51,000 ohms

R56—1.5 megohms

R57, R58—47 ohms

R62—33,000 ohms

R68—180 ohms

R69—470 ohms

Capacitors

C1, C3, C20—0.0047 wF, 10%, My-
lar

C2, C5, C12—0.001 uF, 10%, Mylar

C4, C6-C8, C13, C19—0.047 nF,
10%, Mylar

Cg, C10, C28, C30-C35, C39,
C40—0.1 uF, 10%, ceramic

C11, C21—0.22 uF, 10%, Mylar

C14, C15—0.1 uF, 10%, Mylar

C16, C18—0.01 uF, 10%, Mylar

C17—100 pF, 10%, NPO ceramic

C22—22 uF, 16 volts, tantalum
electrolytic

C23, C24—0.0022 pF, 10%, Mylar

C25—47 pF 5%, NPO ceramic

C26—8-50 pF trimmer capacitor

C27, C38—1 pF, 16 volts, tantalum
electrolytic

C29, C36, C37—10 uF, 16 voits,

ated on the TV screen, con-
trolled by two external logic
signals. Horizontal and vertical
timing is generated by separate
counter chains which produce
the required video blanking and
sync signals.

Data from A/D converter IC7
is routed to the 64K video RAM
IC9 and stored in the form of
bit-mapped patterns. Although
this results in a relatively low
resolution graphics display (190
X 246), the highly dynamic
nature of the patterns makes it
more than adequate in this ap-
plication. A separate address
counter continuously reads
back the stored patterns in a
raster scan fashion, while eras-
ing the data as it is read. The
read function is synchronized
with the horizontal timing and
interleaved with write opera-
tions occurring at the 447-kHz
sample rate. The 8-bit data read
back from RAM is converted to a
serial video data signal and
combined with color and blank-
ing signals to produce the final
video data output.

tantalum electrolytic

Semiconductors

D1-D12—1N4148 diode

Q1-—2N2907A PNP transistor

Q2—MPF102 N-channel JFET
(Nationai Semiconductor)

Q3—2N3904 NPN transistor

IC1-IC3, IC5—TL084 quad op-amp
(JDR Microdevices)

IC4—LM339 quad comparator
(JDR Microdevices)

IC6—IH5142CPE SPDT analog
switch (Harris/Hamilton Hail-
mark)

IC7—ADCO0820CCN A/D converter
(National Semiconductor/Digi-
Key)

IC8—XC3030A-7PC68C FPGA
(Xilinx’Hamilton Hallmark)

IC9—HM6264LP-12, 8K x 8, 120
ns RAM (JDR Microdevices
TC5565APL-12 or equivalent)

IC10—14.31818 MHz TTL crystal
oscillator module (Digi-Key)

IC11—XC1765DPD8C serial
PROM programmed with Music
Vision code (Xilinx/Digi-Key—
blank devices only)
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} 6-1/8 INGHES —

COMPONENT SIDE of the Music Vision PC board.

Regulated DC power must be
supplied to the Music Vision cir-
cuit board. The circuit requires
the following voltages:
® +5V + 0.25V (200 mA max.)
® +15V * 0.75V (100 mA max.)
& —15V +0.75V (100 mA max.)

Power supply noise and ripple
should be less than 100 mV p-p
for proper circuit operation.

Inductors

L1—see text

L#&—27 uH, 5% inductor (3 ohms
riax.)

Miscellaneous: one 68-pin PLCC
sacket (Digi-Key/AMP
#821574-1—do not makes sub-
stitutes), one 8-pin DIP socket,
five 14-pin DIP sockets, one 16-
pin DIP socket, one 20-pin DIiP
socket, one 28-pin DiP socket,
2% 2 male header, 2x8 male
header, five shorting blocks, three
RCA jacks, regulated DC power
supply (+ 5V @ 200 mA, and plus
and minus 15V @ 100 mA—Jam-
eco), metal enclosure, and
mounting hardware.

Note: The following items are
available from Electrokraft, PO
Box 598, Louisville, CO 80027:
® Solder masked and silk-
screened PC Board with as-
sembly instructions—$39.00
& Programmed XC1765DPD8C
serial PROM—$13.00
e Partial Kit consisting of PC
board, programmed XC1765

6-1/8 INCHES

Many different power supplies
will work with this project. One
suitable design is shown in Fig,.
9.

Construction

For best results, this project
should be built on a PC board. If
you prefer to make your own
boards you can use the foil pat-

PROM, all electronic parts that
mount on the PC board, and
assembly Instructions (does
not include power supply or
enclosure)—$140

e VHS video tape with 15 min-
utes of sample patterns pro-
duced by Music Vision from
various recorded audio wave-
form combinations and music
signals (amateur quality)—
$9.00 -

Check or money orders only.
Colorado residents please add
appropriate sales tax. All
prices postage paid.

POWER SUPPLY PARTS

(1) 120- to 12-VAC transformer
(1) 120- to 36-VAC transformer
(4) 1N4001 diode

(4) 1N4002 diode

(1) 1000 pF, 25-volt electrolytic
(2) 470 |.F, 50-volt electrolytic
(3) 1 uF, 16-voit electrolytic

(1) LM7805 + 5-volt regulator
(1) LM7815 + 15-voit regulator
(1) LM7915 - 15-volt regulator

www.americanradiohistorv.com

SOLDER SIDE of the Music Vision PC board.

terns provided here. Alter-
natively, a silk-screened and
solder masked PC board is avail-
able from the source given in
the Parts List. Pre-programmed
XC1765 serial EPROMs (IC11)
are also available from the same
source.

Begin assembly of the circuit
board by installing all IC sock-
ets as shown in the parts-place-
ment diagram of Fig. 10. Do not
use a socket for TTL oscillator
IC10. It should be soldered di-
rectly to the circuit board. Also,
do not substitute a different
part for the 68-pin PLCC socket
specified in the Parts List since
other sockets may be larger,
causing physical interference
with other parts on the circuit
board. Next install the six trim-
mer potentiometers R1 through
R6. Solder in the 16-pin and 4-
pin male headers located next to
R11 and R8 (be sure to install
the shorting jumpers on each
header as indicated). Install re-
sistors R7 through R72, diodes
D1 through D12, transistors QI
through @3, and capacitors Cl
through C40.

If you are using a switching
power supply for the 5-volt sup-
ply and it generates more than
100 millivolts of high-frequency
noise, you should installa 27- to
100-pH inductor having less
than 3 ohms DC resistance in
the L1 position. If you're not
using a switching 5-volt supply,
simply install a jumper wire in
the L1 location. Install a 27-pH,
5% inductor at location L2.
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FIG. 7—VIDEO CONTROL CIRCUIT consists of high-speed, two-
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switch IC6, 8-bit analog-to-digital converter IC7, crystal controlled TTL oscillator 1C10,

8K x 8-bit static RAM IC9, and timing control logic implemented via IC8 and IC11.
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FIG. 8—BLOCK DIAGRAM of the internal logic functions performed by the XC3030
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RAM ADDR BUS

AD

—
RAM
2 CONTROL

FPGA.
120VAC
S ——
T
120VAC/12VAC (@)
¢ 1N4001 (HEATSINK)
A 7805 8 O +5V
+ +
1.0pF
T : o
< O GND
(4)
1N4002 ’ 3
Pt * 7815 —0O +15V
L = 4
» 470pF 1.0pF _L
ol 50V T 16V T
—O GND
@ 470pF _L 1.0pF l_*
i 50V ’[ . v
T2 3 2 [ 0
— * ' ~15V
120VAC/36VAC 915

FIG. 9—THE MUSIC VISION CIRCUIT requires +5 volts at 200 milliamperes, and plus
and minus 15 volts at 100 milliamperes each. This power supply provides those

voitages,

Pin 1 of TTL crystal oscillator
IC10 is tied to ground on the
circuit board. This is compati-
ble with the operation of most
oscillator devices, however
some of them use pin 1 as a con-
trol function which inhibits os-
cillation when grounded. Phys-
ically remove pin 1 from this
type of oscillator before install-
ing it on the board. Solder IC10
directly to the circuit board
without using a socket. Now in-
stall IC1 through IC9 and IC11
into their appropriate sockets
on the PC board. Pin 1 of FPGA
IC8 is marked with a small dim-
ple in the middle of a beveled
edge of its package. Orient pin 1
as indicated in Fig. 10.

Wire the +5-, +15-, and —15-
volt power supply outputs and
the audio/video signals to the
circuit board as shown in Fig.
11. Packaging this project in a
metal enclosure will greatly re-
duce the possibility of RF inter-
ference with your stereo tuner
or TV. Figure 12 shows how the
board was installed in a metal
enclosure for the prototype
unit.

Testing and adjustments

An audio signal generator
and oscilloscope are handy but
not necessary to perform the fol-
lowing testing and adjustment
steps. Initially set trimmers R1
through R6 to mid-point. Apply
power and verify that the cor-
rect voltages exist on the circuit
board. If an oscilloscope is avail-
able, monitor the video output
from the circuit board using a
high-impedance (>1 megohm)
probe. The video signal level
should be adjusted with R6 to
obtain the approximate signal
amplitude shown in Fig. 13. If
you do not have an oscilloscope
handy. simply leave R6 set in the
middle of its range and proceed
with the next step. The R6 ad-
justment is not critical and nor-
mally affects only the bright-
ness of the display.

Now connect the video output
to the composite video input
connector on a color TV or
monitor. With the Music Vision
audio inputs shorted to ground,
you should see a small grouping
of rectangular “dots” near the
center of the screen. Use hori-
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FIG. 10—PARTS-PLACEMENT DIAGRAM. Do not substitute a different part for the 68-
pin PLCC socket specified in the Parts List since other sockets might physically
interference with other parts on the circuit board.

zontal adjustment potentiome-
ter R5 and the vertical adjust-
ment potentiometer R4 to
position the dots in the center of
the screen.

If an audio signal generator is
available, set it for a 1-volt p-p,
500 Hz sine wave and connect it
to one of Music Vision's audio

Sus |

FIG. 13—THE VIDEO SIGNAL LEVEL should be adjusted to obtain the approximate

-

““““““““““““““ F"'F'F"'

inputs. Connect an oscilloscope
to monitor the TP1 side of R31,
located near trimmer R2. Adjust
AGC trimmer R3 for a signal
level of approximately 14-volts
p-p at TP1. Because of the long
AGC recovery time constant,
you must wait at least 10 sec-
onds after adjusting R3 before

0.5Vp-p
TO
0.6Vp-p

T

amplitude shown here with no output load.
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MUSIC VISION CIRCUIT BOARD

FIG. 11—WIRE THE POWER SUPPLY and
the audio/video signals to the circuit
board as shown here,

FIG.12—THE BOARD IS INSTALLED in a
metal enclosure to reduce the pos-
sibility of RF interference with your ster-

eo tuneror TV.

reading the signal level at TP1. If
you do not have a signal gener-
ator or oscilloscope available,
leave R3 set at approximately
the middle of its range and pro-
ceed with the next step. This ad-
justment is not critical and
normally affects only the sym-
metry or distortion of the dis-
played pattern.

With the signal generator still
connected to the audio input,
adjust trimmer R1 until an oval-
shaped pattern completely fills
the TV screen, reaching within
one or two inches from each


www.americanradiohistory.com

edge of the screen. If you do not
have a signal generator, connect
the audio line outputs of your
stereo system to the Music Vi-
sion audio inputs. Then adjust
R1 until the displayed patterns
fill most of the TV screen, only
occasionally reaching the edge
of the screen.

With the signal generator still
connected to the audio input,
adjust the color trimmer R2 un-
til the oval-shaped pattern
turns blue. Slowly change the
signal frequency over the range
40 Hz to 4 kHz, while observing
the displayed color. You should
see four distinct colors corre-
sponding to four different fre-
quency ranges. Re-adjust R2 if
necessary to obtain this effect.
In addition, you may have to ad-
just the trimmer capacitor C26
(tint control) to achieve the col-
ors that are indicated in Fig. 4.

If you do not have a signal
generator, connect the audio
line outputs of your stereo sys-
tem to the Music Vision audio
inputs. Then adjust trimmer
R2 until the displayed patterns
exhibit a varying mixture of the
four colors.

Note that this will depend on
the type of music being played,
so try to choose something with
a good balance of bass, mid-
range, and treble frequencies
present. You may also have to
adjust the trimmer capacitor
C26 (tint control) to achieve the
colors.

If you were using a signal gen-
erator, disconnect it now and
connect the audio line outputs
of your stereo system to the Mu-
sic Vision audio inputs. This
completes the assembly and the
testing of the Music Vision proj-
ect.

To achieve the optimum visu-
al effects, you may need to ad-
just your TV as follows: Adjust
the TV brightness/black level
control for a dark background
while viewing Music Vision. Ad-
just the TV color control for de-
sired color intensity (you may
have to switch from automatic
color to manual color control).

Now all that's left is to sit back
and enjoy the pleasing visual
effects produced by Music Vi-
sion while you listen to your fa-
vorite music selections. Q
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X-RAYS

continued from page 30

duced also depends on the size
of the tube and the impressed
voltage. However, Crookes dis-
covered that the cathode rays
could cast a shadow on fluores-
cent material at the end of the
tube.

Crookes’ demonstrations in-
spired other scientists to ex-
periment with cathode rays
passing through glass tubes
with partial vacuums, gas, and
combinations of these. The flow
of electricity in the Crookes
tubes was initiated by an induc-
tion coil. Figure 1 is a simplified
diagram of the tube and its
power supply. The electrons
that formed the current ori-
ginated at the cathode and
passed through the partial vac-
uum to the anode.

Ironically, photographic
plates that Crookes kept in his
laboratory were mysteriously
fogged and ruined, although
they were in protective con-
tainers, but he never knew why.
Thus, he missed his oppor-
tunity to discover of X-rays. The
effects he produced could not be
explained with the physics of
the day—much as science today
cannot explain the phenomena
known as ball lightning.

Now back to Professor
Rontgen. On that fateful day in
1895, he set out to study dis-
charge from a Crookes tube so
he could explain the phe-
nomena. His apparatus was the
same as that used by Crookes
{shown in Fig. 1), and it in-
cluded a Ruhmkorff coil. Be-
cause the Crookes tube glowed
slightly when the current
flowed, Rontgen darkened the
room to see the glow better. He
also covered the end of the tube
with black cardboard to block
the cathode rays.

However, much to his an-
noyance he noticed a fluores-
cent glow from a sheet of paper
coated with a barium salt across
the room. He looked around for
the cause of the fluorescence
and saw only that the Crookes
tube was operating. But the end
of the tube was still covered. He
shut off the power and saw that

CRT MONITOR
T

s Pt

i vd o

o
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DIRECTION
OF ROTATION

X-RAY SOURCE
POSITION 1

T posimion 2

REVOLVING
FAN-SHAPED
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i

FIG. 3—A COMPUTED TOMOGRAPHY SYSTEM has an X-ray scanner that revolves
around the patient. Data taken from the scanner is processed by computer to form a
cross-section image of a “‘slice” of the human body, eliminating X-ray shadows.

the glow of the paper faded. and
the room was dark again.

After turning the tube back
on the greenish glow reap-
peared. He put a book in front of
the tube and the paper still
glowed. Then he replaced the
book with a block of wood and
even used rubber as a shield,
but the strange radiation
passed right through. He then
put a box of laboratory weights
in front of the tube and found
that dark silhouettes of the
weights showed up on the paper
screen.

Finally, he placed his hand be-
tween the tube and distant
coated paper and was as-
tonished to see the faint outline
of the flesh of his hand and the
dark outline of the bones. Next,
he made the first intentional X-
ray photograph by asking his
wife to put her hand between

wwWw.americanradiohistorv.com

the tube and a photographic
plate. Thats when he knew he
was on to something.

His observations drove Dr.
Rontgen to carry out more ex-
periments to confirm that what
he saw actually happened and
could be reproduced. The
Crookes tube was indeed the
source of the mysterious invisi-
ble rays. Because, at the time,
he could not explain them, he
called them X-rays. At the end of
December in 1895 Professor
Roéntgen submitted his first pa-
per on the mysterious rays.

In January of 1896 Professor
Roéntgen gave the first public
demonstration of X-rays. Soon
scientists in laboratories
around the world had dupli-
cated his results. More than a
thousand scientific articles
were published on X-rays with-
in a year of their discovery!
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Although Professor Rontgen
never became wealthy as a re-
sult of his discovery, he did gain
the recognition of the world’s
scientific community. In 1901,
Dr. Rontgen became the first
physicist to receive a Nobel
prize. However, in 1903 a
French scientist, Antoine Bec-
querel, also received a Nobel
prize for the discovery of natu-
ral radiation. Today this term
means radioactivity and it in-
cludes alpha, beta, and gamma
rays. Gamma rays are more en-
ergetic than X-rays and they
generally have shorter wave-
lengths and higher frequencies.
Otherwise, they have the same
general characteristics.

X-ray apparatus

Figure 1 shows that the
Crookes tube was pretty simple.
It was, in effect, a vacuum tube
diode without a plate. Electrons
emitted from the cathode are ac-
celerated by the charge on the
anode, which in his tube was
only a wire. Thus, some of the
radiation bypasses the small
anode and exits through the
end of the glass tube. If the volt-
age on the anode is high
enough, X- rays will be pro-
duced by the collision of elec-
trons with the glass of the tube.

Figure 2 is a simplified di-
agram of a modern X-ray tube.
When high-speed electrons
strike a massive target such as
one made of lead or tungsten, X
rays are generated. This X-ray
tube contains a heated cathode
that emits electrons as in most
vacuum tubes and the anode
target, typically made of tung-
sten embedded in a water-
cooled copper block. The tung-
sten resists the destructive
effects of heat caused by the en-
ergetic electron bombardment.
The anode surface is beveled to
deflect the X rays, and the gap
between the cathode and the
anode is only a few inches.

The heated cathode emits
electrons. and the anode has a
positive voltage. It is essentially
a vacuum-tube diode. A high-
voltage power supply acceler-
ates the electrons which strike
the anode at an angle of about
45°. As a consequence, X rays
are scattered in all directions,

WHAT ARE X-RAYS?

K-rays are electromagnetic. radiation
with properties similar to light, but with
much shorter wavelengths (from about
10 7 to 1710 centimeters or 0.1 to 100
angstroms). These wavelengths ara
shorter than ultraviolet but mot as shorl
as some gamma rays at the far end of
tha spectrum, There is some overiap in
frequency and wavelength between
gamma and X rays. Longer wavelength
X-rays are lermed "soft” and shortar
wavelzngths are termed “hard.”

H-rays are usually generated by ac-
celeraling electrons to a high velocity
and suddenly stopping them by collisicn
with a metal target. The resulting bom-
bardment of the atoms in the target
causes the atoms to lose energy. and
this energy is radiated as X-rays of a
definita wavelength

Gamma rays behave essentially tha
same way ag X-rays, but they have high-
er energy. Grouped with alpha (positive)
and beta (negative) rays, they are con-
sidered lo be natural rays that radiate
from radium, uranium, and other natural
substances. By contrast X-rays ang con-
siderad to be man-made because they
can be derived from tubes, synchrotrons
and even lasers. X rays are produced
wher a stream of electrons strikes a
target. This was the glass tube in the
Crookes tube and is the tfungsten anode
in the modern X-ray tube.

¥-rays propagale through a vacuum
in the same way and at the same speec
as other forms of electromagnetic radia-
tion, including visible light. Howewvear, X
ray photons contain a considerable
amount of energy. giving tham excep-
tional penetrating power in comparisan
with visible light and radio waves,

X-rays, like uitraviolel rays and gam-
ma rays, can cause severs bums and
even cancer. Lead shields provide the
usual protection against the reguencies

but most focused into a cone
whose axis is at right angles to
the centerline of the tube.

Conventional X ray radi-
ograms view the body from only
one angle. The rays are ab-
sorbed (shadowed) by dense ob-
jects like bones, artificial joints,
and metal foreign objects. How-
ever, the softer tissues—mus-
cles, organs, and skin are more
easily penetrated. X-ray films or
radiograms represent the
amount of X-ray penetration
with different gray (intensity)
levels.

Over the past 20 years, the
introduction of image-inten-
sifier technology in X ray ma-
chines has permitted a signifi-
cant reduction in the duration
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and strangths of ¥-rays encounterad in
hospital and dentist and phsician of-
fices. Meverthetess, carefully controlled
X-rays are used fo treal cancers,

and intensity the X-ray to which
the patient are exposed without
sacrificing picture sharpness
and quality.

Some new X-ray systems in-
clude electronics that can scan
and digitize the image and send
signals to a closed circuit televi-
sion set for such functions as
real-time inspection of welds
without endangering the oper-
ator of the inspection equip-
ment.

Some X-ray systems include
electronics that can scan the
image and. by means of Xe-
rography. produce an instant
picture on paper. This saves the
time lost and expense of man-
ually developing a photographic
film. These systems are not like-
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ly to replace conventional X-ray
equipment because there is a
tradeoff in detail. However, they
can cut the cost of routine phys-
ical exams, and they can be life-
savers in situations where sur-
geons are treating severe trau-
ma victims. No time is lost
waiting for a negative to be de-
veloped.

Directions in X-ray technology

One of the most innovative X-
ray systems developed within
the past 25 years is computer-
aided tomography, now gener-
ally called computed tomogra-
phy (CT). This system, a
marriage between the X-ray ma-
chine and a computer, converts
signals generated by X rays into
video images of a cross section
of a patient. Figure 3 is a sim-
plified diagram of the system
showing its principal compo-
nent, an X-ray source and detec-
tor array mounted on a scan-
ning ring that so they revolve
360 ° around the patient is a
single plane.

The patient is placed within
the frame as shown in Fig. 3.
The X-rays are focused in a thin
fan-shaped beam that pene-
trates the patient’s body. When
the circular frame rotates, all
sides of the patient are exposed
to X rays. The sensitive detec-
tors opposite the source convert
the changing patterns of radia-
tion received from the scanner
into digital signals. A computer
with a specialized applications
program processes the data
from the detectors and com-
pares the views from many
source positions to create a sin-
gle video image on the monitor.
The monitor presents a cross
section or “slice” view of the pa-
tient’s body. Because all sides of
the internal bones, organs and
tissues are exposed to X rays. no
parts of the body are in “shad-
ow.” The patient can be posi-
tioned inside the scanner so
images can be taken from head
to foot. Multiple images permit
the creation of 3-D images.

The later development of mag-
netic resonance imaging (MRI),
based on the phenomenon of
nuclear resonance, has stolen
some of the thunder from com-

142 puted tomography. However,

the systems do not perform the
same functions. Thus, the im-
ages gained from one can sup-
plement the images obtained
from the other to provide addi-
tional information valuable to
surgeons performing certain
critical operations. CT and MRI
images can even be superim-
posed.

X-ray lithography

X-ray lithography is a process
for transferring mask patterns
to a resist-covered semiconduc-
tor wafer as an alternative to the
more conventional ultraviolet-
light lithography. It is also an
alternative to electron-beam
lithography. The shorter X-ray
wavelengths of 10 to 50 an-
gstroms vs. 2000 to 3000 an-
gstroms for ultraviolet light
minimize diffraction and ex-
tend the useful range of
lithography toward the goal of
0.1 micrometer features on inte-
grated circuitry. Optical
lithography is expected to reach
its limit at feature sizes shorter
than 0.25 micrometer.

IBM, Motorola, and several
Japanese electronics giants are

~actively developing syn-

chrotron-based IC fabrication.
Synchrotrons are X-ray sources
that are expected to cost be-
tween $25 and $50 million. The
magnetic fields of the syn-
chrotron accelerate subatomic
particles such as electrons and
positrons to speeds that ap-
proach that of light. The speed-
ing particles emit X-rays when
the magnetic field lines are per-
pendicular to the direction of
the particles.

X-ray equipment manufac-
turers and at least three labora-
tories are developing lower-cost
sources of X-rays than syn-
chrotrons. They will be
equipped with hardware to re-
flect, collimate, and manipulate
X-rays for chip fabrication.

Multiple application

X-ray diffraction is a phe-
nomena used in the study and
identification of materials. A
beam of X-rays is diffracted
when passed through the reg-
ular lattice structure of crystals.
Characteristic diffraction pat-
terns can be obtained for each
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crystalline material in the form
of curved lines on photographic
film.

An X-ray fluroescence ab-
sorptiometer measures the
thickness of plating such as tin
on steel. The primary X-ray
beam is directed at the coating,
causing the base metal to fluo-
resce. The resulting secondary
radiation from the fluorescence
is partially absorbed by the coat-
ing, giving an indication of its
thickness.

X-ray spectrometers are in-
struments that direct X-rays at
material specimens and mea-
sure the wavelengths of the vari-
ous components of those mate-
rials for analysis. X-ray thick-
ness gages measure the thick-
ness of moving materials such
as sheet steel during processing
without making contact with
the sheet. An X-ray beam di-
rected through the sheet is ab-
sorbed in proportion to thick-
ness of the material

Directions in X-rays

An exciting new area of re-
search is the X-ray laser. X-ray
lasers already exist, but they are
not yet practical devices. Some
experimental versions fill a
complete building. Scientists in
the United States, Great Brit-
ain, France, Germany, Russia,
China. and Japan have been
working on various designs for
years, and they seem un-
daunted by the technical diffi-
culties that must be overcome.

An X-ray laser microscope
would give biologists a new re-
search tool. Conventional mi-
croscopes are limited by the
wavelength of visible light,
which is a thousand times lon-
ger than that of X-rays. Electron
microscopes can approach X-
rays in their ability to dis-
tinguish detail, but the spec-
imen must be stained. dead,
and mounted on a slide, The X-
rays from a laser could pene-
trate living cells permitting ho-
lographic 3-D photos to be
taken of structures within the
cells plasma. Details could be
resolved to a billionth of a meter.

X-ray lasers might also etch
electronic circuits one-thou-
sandth the size of those being
made today. 9]
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AUDIO AMPLIFIER

continued from page 32

(THREE)

FRONT PANEL
NOTES: OPEN MESH STEEL COVER NOT SHOWN
FIG. 8—CASE LAYOUT, HOME AMPLIFIER.

The case height provides sufficient internal LEDS

ALUMINUM
HEATSINK
ADAPTERS

TWO-SECTION
HEATSINK
{BACK PANEL)

RED, GREEN GREEN RED

space for natural thermal convection,
conduction and radiation. The output
MOSFETSs are fastened to the aluminum
heatsink adapters, as shown.

AMPLIFIER BOARDS 8 B R 0’
(ORIENTATION REVERSED)

LEDS
GREEN
AN

L
FAULT CLIP CLIP FAULT

| - L1 -
ON/OFF - SUPPLY: ON
SWITCH SHUTDOWN

DETAIL OF FRONT PANEL
FINNED
ALUMINUM:
HEATSINK
FRONT PANEL
FINNED

ALUMINUM

-
u\%

A
RS o
LY (L[N (TWO)

NOTES: 1. OPEN MESH METAL COVER NOT SHOWN

2. FINNED HEATSINKS FORM TWO SIDE PANELS 3.5 INCH TUBEAXIAL
3. CASE IS DIMENSIONED FOR 19-INCH MUFFIN
RACK MOUNTING FAN

FIG. 9—INSIDE CASE DIMENSIONS FOR PORTABLE AMPLIFIER. The minimum inside
dimensions are given for a case to be made by you or purchased. The locations for
mounting the three heatsink adapters in this case are also given,
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F-3
F-

DRILL FOR
SWITCHES, LEDS
TERMINALS, ETC,

LOCATION
TUBEAXIAL
FANS (2)

NOTE: COVER IS PERFORATED METAL

POWER
SUPPLY

14
SECTION A - A
POSHION OF 3 HEATSINK
ADAPTERS - 17 ALUMINUM
ANGLE X 12" LONG

FIG. 10—CASE LAYOUT, PORTABLE AMPLIFIER. Two 3'%-inch, muffin-type cooling
fans permit a case height of only 3'%-inches. The output MOSFETSs are fastened to

aluminum heatsink adapters, as shown.

its minimum inside dimen-
sions. Figure 10 is the assembly
drawing of this version, com-
parable to Fig. 8, presenting the
same kinds of information.
Note that the locations for
mounting the cooling fans are
indicated in that drawing.

Heatsinks and fans

Both the amplifiers and the
switching power supply boards
were designed with the mount-
ing holes for the power tran-
sistors to be located at their
edges. As stated in part 1 of this
article, the transistors, when
soldered in place, are bolted to
the heatsink adapters.

Figures 7 and 9 show the
mounting locations for the
three heatsink adapters within
the cases. and Figs. 8 and 10
show how the output tran-
sistors are mounted on the
adapters. The adapters are fas-
tened directly to the heatsinks
in both packaging versions of
the amplifier.

Cut the I-inch aluminum an-
gle stock to obtain three 12-inch
lengths. Use either the circuit
boards or the artwork for the
circuit boards as drilling tem-
plates to locate the mounting

holes for the power MOSFETSs
on the inside lower surface of
each adapter, as shown in Figs.
8 and 10. Drill those holes with
an appropriate sized drill bit.
Then drill the four holes in the
opposite surfaces of the angles
for mounting them to the heat-
sink or heatsinks, depending
on the case selected. Carefully
deburr all holes.

If you do not have access to
the facilities or equipment nec-
essary to build the metal case of
your choice, a standard 19-inch
rack-mount case can be pur-
chased and modified. It might
be necessary to do some me-
chanical design work to adapt
the circuit boards to the pur-
chased case.

The inside dimensions of the
case can be larger than the min-
imum values shown in Figs. 8
and 10, but it is not recom-
mended that they be smaller be-
cause of possible mechanical
interference and thermal prob-
lems. To obtain sufficient natu-
ral thermal convection and
conduction in the home ver-
sion, a larger heatsink area is
required than that for the fan-
cooled portable version, and the
overall case height is higher.

After building or purchasing
the metal case for the version
you intend to build, drill the
holes for the panel-mounted
switches. jacks. LEDs and other
components as well as access
holes for external adjustments,
as required. Mount the off-
board components on the pan-
els of the case, as shown in ei-
ther Figs. 8 or 10, and set the
case aside. Do not wire the pan-
el mounted components to the
circuit boards at this time.

Convection-cooled case

Figure 8 shows how the two
amplifier boards in the convec-
tion-cooled amplifier are
stacked one above the other in
the same orientation. The
switching power supply is
mounted on the baseplate. It
will be necessary to solder in
point-to-point hookup wires to
light the-panel mounted LEDs
in this version.

Forced-air-cooled case

Figure 10 shows the board ar-
rangement for the forced-air
cooled version of the amplifier. If
you build this version, drill the
holes necessary for mounting
the two 3.5-inch muffin-type
fans within the case and pro-
vide access holes in the case for
wiring them.

Power supply testing

Examine the completed
power supply circuit board for
the correct placement of all
components, the correct orien-
tation of all polarized compo-
nents, and the absence of any
inadvertent solder bridges or
cold solder joints. Make any cor-
rections necessary at this time
before proceeding.

Fasten the transistors to the
aluminum heatsink adapter
with nuts and bolts. placing
mica electrical insulators and a
film of silicone grease between
the device tabs and the heatsink
adapter. Verify that there are no
short circuits between the tran-
sistors and the heatsink adapt-
er.

Next, install fuses F1 and F2
in their holders, but do not in-
stall fuse F3 at this time. Be
sure that jumper J1 is installed
for 120-volt AC-line operation.


www.americanradiohistory.com

Electropics

and Save 526 03

This Christmas give an electrifying gift ... plug a friend into
Electronics Now and brighten the whole new year! Whether
electronics is your friend’s livelihood or hobby, your gift will
illuminate the whole spectrum of electronics throughout the
coming year and provide a monthly reminder of your
friendship.

Electronics Now will keep your friend
informed and up-to-date with new ideas and
innovations in all areas of electronics
technology ... computers, video, radio,
stereo, solid state devices, satellite TV,
industrial and medical electronics,
communications, robotics, and much,
much more.

We'll provide great plans and printed circuit
patterns for great electronic projects. In
just the last year, Electronics Now has
presented amateur TV equipment,
computer peripherals, microcontroller
programmers, test equipment, audio
amplifiers, telephone projects, relay
circuits and much more.

PLUS ... equipment troubleshooting
techniques ... circuit design ... reports on
new technology and products ... equipment
test reports ... in-depth coverage on
computers, video, audio, vintage radio ...
and lots more exciting features and articles.

*Basic sub rate — 1 yr/$19.97 2 yrs/$38.97

SAVE $26.03* ... OR EVEN $52.06* ... For
each gift of Electronics Now you give this
Christmas, you save a full $26.03* off the
newsstand price. And as a gift donor, you're
entitled to start or extend your own
subscription at the same Special Holiday
Gift Rate—you save an additional $26.03*!

No need to send money ... if you prefer,
we'll hold the bill till January,1996.

But you must rush the attached

Gift Certificate to us to allow time

to process your order and send a
handsome gift announcement card, signed
with your name, in time for Christmas.

So do it now ... take just a moment to fill in
the names of a friend or two and mail the
Gift Certificate to us in its attached,
postage-paid reply envelope. That's all it
takes to plug your friends into a whole year
of exciting projects and new ideas in
Electronics Now!
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FIG. 11—MOSFET MATCHING CIRCUIT.
After the 10-kilohm potentiometer is set
to 0.5 to 1.0 amperes, the MOSFETs are
measured for gate voltage or drain cur-
rent so they are matched within 10% of
their measured values.

Apply the AC input power by
turning on the switch. Caution:
Exercise extreme caution while
handling the power supply
board or any components on
the board when making elec-
trical measurements. The input
circuitry of the power supply is
connected directly to the power
line, so contact will expose you
to life-threatening electrical
shock.

With a voltmeter, measure at
the input to fuse F3 with respect
to the ground side of capacitor
C2, and verify that + 320 volts is
present. Also, measure the out-
put of voltage regulator IC3 with
respect to the board’s ground,
and verify that + 15 volts is pres-
ent. Double check to verify that
transformer T2 is oriented as
shown on Fig. 3. Turn off the
input power and install fuse F3.

Install one 5-kilohm, 10-watt
resistor per bus to provide a
light load for the switching
power supply. Set switch S2 to
the 41-volt position, and apply
AC line power. Verify that + 41
volts is present at the power
supply output. Switch S2 to
+58 volts and = 82 volts, and
verify that each of those voltage
appears at their output termi-
nals. Temporarily connect the
shutdown input pin to +15
volts, and verify that the output
is turned off.

Amplifier testing
The amplifier test procedure
calls for each amplifier board to

146 be tested first before the output

transistors are installed. Begin
the test procedure by verifying
that all of the components have
been correctly installed in their
specified locations and that all
polarized components have
been oriented correctly. Then
carefully examine all solder
joints to verify that there are no
inadvertent solder bridges or
cold solder joints that will later
cause problems. Make any cor-
rections necessary at this time
before proceeding.

Exercise patience and inspect
all of your work carefully at this
time. This attention to detail
early on in the game will avoid
the destruction of expensive
components and save you dis-
appointment with your project
and perhaps hours of trou-
bleshooting later.

Install Y2-ampere amplifier
fuses F1 and F2. Temporarily
connect the power supply to an
amplifier board and verify that
the polarities are correct. For
these tests you might want to
use the current limiting ca-
pabilities of the power supply
for extra protection. This can be
done by placing a jumper on the
power supply board between
the junction of R17 and R18 and
the junction of D5 and D9.

Apply power to the circuit and
measure the *15-volt supplies
on the board and the +30 volts
at the input stages. Do all prob-
ing carefully, because if the
probe slips, you could cause a
destructive short circuit be-
tween two pins.

Carefully measure the volt-
ages across diodes D7 and D8.
The voltage values should be be-
tween 3 and 5 volts. Adjust
trimmer potentiometer R18 un-
til the voltages are each less
than or equal to 3.5 volts. If you
have a signal generator and an
oscilloscope available, perform
an additional valuable test by
applying a small-signal voltage
of 5 to 10 millivolts at a frequen-
cy of 1 kHz at the input and
check for drive signals at the
emitters of transistors Q14 and
Q15.

Because the amplifier is open-
loop at this time, the drive sig-
nals can easily be overloaded.
The drive signal should appear
as a train of squarewaves with

an amplitude of about 12 volts
peak-to-peak, as limited by di-
odes D7 and D8.

If all the tests have been
passed satisfactorily, it is time
to mount the matched output
MOSFETs Q16 to @23. Matched
MOSFETs can be obtained from
the source given in the Parts
List, or you can match them by
first building the simple match-
ing circuit shown in Fig. 11.
After the 10-kilohm potentiome-
ter is set to 0.5 to 1.0 amperes,
measure the MOSFETSs for gate
voltage or drain current. They
must be matched within 10% of
their measured values.

Install the matched
MOSFETs on the aluminum
heatsink adapters as shown in
either Fig. 8 or Fig. 10 with
nuts, lockwashers, and screws,
after first placing mica thermal
conducting washers and a film
of silicone grease between the
transistor tabs and the heat-
sink adapter. With an ohm-
meter, measure the resistance
to verify that there are no short
circuits between the power
transistors and the adapter.

For the home convection-
cooled configuration or opera-
tions limited to 8-ohms, four
output transistors per bus
should be sufficient. However, if
you plan to operate the amplifier
in a bridging mode, or at high
power with low impedance
loads, include the additional
MOSFETs Q26 and Q27 as well
as resistors R79 and R8O in
each channel.

Install a 1-ampere fuse in the
F1 holder, and position a milli-
ammeter across the terminals
of the holder for fuse F2. Apply
120-volt line power at the holder
terminals for fuse F2. Adjust
trimmer potentiometer R18 for
an “idle” current of about 200
milliamperes.

Remove the milliammeter,
and install 1-ampere fuse F2.
Verify that the output is within
a few millivolts of ground. Apply
an input signal at a low level,
and verify that an amplified out-
put appears.

If the amplifier responds as
expected, replace fuses F1 and
F2 with 8 ampere fuses, and re-
peat the tests on the second

Continued on page 150
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FUNCTION GENERATOR

continued _from page 36

ing would be visible when ap-
plied. Paint the front panel any
color that contrasts with the la-
beling you apply. After applying
labels, spray a thin coat of clear
lacquer over the lettering to pro-
tect it from damage. When the
finish is completely dry, mount
the front-panel components
and display board. Then attach
the main PC board and power
transformer to the bottom half
of the case. Figure 4 shows the
inside of the prototype unit.

Calibrating the generator

The accuracy of the frequency
counter depends on the ac-
curacy of the gate time. If an-
other signal generator is avail-
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ter R1 for a 5 kHz output signal.
The 8038 can now be used to
calibrate the display section.

If neither test instrument is
available, Fig. 5 shows a simple
clock circuit based on a 555
timer IC that will produce a fre-
quency of about 5.2 kHz. This
method is not ideal, but will pro-

vide reasonably accurate resuits.

Operating the generator

With power on, select the sig-
nal shape desired with switch
S2, the frequency range with
S1, and the exact frequency
with R1. With counter switch S4
in the “in” position, the output
frequency will be displayed on
the built-in counter, and the se-
lected signal will be present at
the output terminals. The volt-
age level of the output wave-
forms varies, with a peak-to-

Madd11l

]

-
o

MAIN BOARD FOIL PATTERN.

able, apply a known frequency,
say 5 kHz, to the frequency
counter’s external input. Set the
sample time for 10 milliseconds
(switch in C8), and adjust R6
until the display reads 00005.0.
Now switch to the 100-millisec-
ond sample time and adjust R6
for a display of 0005.00. Then
switch to 1000 milliseconds and
adjust R6 for a display of
005.000. Repeat this process
several times to obtain the best
average setting for R6.

If only a frequency counter is
available, connect the output of
the 8038 (IC1) to the frequency
counter and adjust potentiome-

6 1/2 INCHES
+5 TO +18VDC
4: R1
3 100K 8 o
2
>
¥ 61 555 |20 52KHz
<
OUTPUT
2
1
= C1
.002uF

FIG. 5—THIS SIMPLE CLOCK CIRCUIT
based on a 555 timer IC will produce a
frequency of about 5.2 kHz, and can be
used to calibrate the display section.

www americanradiohistorvy com

peak voltage of 2 volts for a
squarewave, 1 volt for a sine-
wave, and 4 volts for triangle
wave. Those levels provide
enough signal for test purposes,
but do not exceed the 5.25-volt
maximum for TTL ICs. Thus,
the generator can be used safely
with any type of logic circuit.
Switch S3 sets the counter sam-
ple time and the decimal point.

With S4 in the “out” position,
any signal in the frequency
counter’s range can be sent to
the external jacks, and its fre-
quency will be displayed. This
does not affect the operation of
the function generator. Q

+
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EEPROM PROGRAMMER | LEDT

continued from page 38 N
pin 1 is not connected (NC), but J f
on Microchip Technology’s R T
28C64A, pin 1 is a ready/busy - i ol
output status signal. There is ] (;11 tE E t

use of R2 avoids the conflict.
To handle different device 3
densities, it is necessary to s~ o B 3 e
“low-justify” the desired device, - -1l
and to use DPDT switch S1. Fig- .
ure 2 shows the concept of low ; 7
justification by overlaying the g . [ -
pinouts of the 24- and 28-pin st L e
device types (2816s and ! ' Icﬁ E « -

potential for conflict here, but §

2864/28256s, respectively). Re- | 1 - —

turning to Fig. 1, for high-den- N i - [ ] EOG I ] e
sity devices (2864s and D2 M Al ) 1~

28256s), the upper position of St

S1 connects the high-order ad-

dress lines to the appropriate FIG. 3—PARTS-PLACEMENT GUIDE for the EEP-1. Don’t solder the ZIF socket directly
socket pins. For low-density de- to the board in the IC6 location; instead, install a machined-pin socket, and insert the
vices (2816s), pin 26 of the sock- ZIF socket into that.

et (pin 24 of a 24-pin device) is
tied to Ve, and the micro-
controller's WE output is tied to
pin 23 of the socket (pin 21 of .
the device).

e

Software i

There are two major chunks
of software in this project. One
is the 8031 control program
that runs on the EEP-1; the
other is a communication pro-
gram, called EEP1.EXE, that
runs on a PC compatible. Com-
munication between the EEP-1
and the host PC takes place at

=7
= 2
« 29w’y

| eogoudes

B FIG. 4—COMPLETED EEPROM PROGRAMMER BOARD. The board has a screw and

= *IA14 Voo |22 nut at each corner acting as legs to support it.
2 2864/256 o7
—=A12 E
3 [-———.r———12%
1 —A7 v/ NC/A13] 24
4 / 25
2 —A6 A8 23
4
3 > 1Ins ) SV
= W WE/A11 |2 5
& o 8 21 EEPROM  PROGRAMMER
2 N 816 MO0
© 7 cEl-2 1s
2 Copyright (C) XuMicro 1995, USA
E 8 "2 a0 o7 |2 17
2 PRI 9N D6 118 46 (1) Urite a Disk File into EEPROM
2 12 17 (2) Read EEPROM Contents into a Disk File
¥ 10 — D1 DSF——15 (3) Erase the Entire EEPROM
[°] 11 13 D2 D4 | 16 14 (4) Convert an Intel Hex File into BINary File
z 14 15 (5) Create a BINary File manually
8 12 —— GND D3|——13 (6) Return to DOS
S
3]
[<}] = -
5 FIG. 2—PINOUTS OF 24 AND 28-PIN AT

EEPROMs are very similar. By “low-jus-
tifying” a 24-pin device in a 28-pin sock- FIG. 5—MAIN MENU DISPLAY of the DOS-based program EEP1.EXE, which accepts

et, a single socket can do double duty. both binary and Intel-format hex images.

-
&
«©
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SOLDER SIDE FOIL PATTERN.

9600 bps. The host program
canread disk files stored in both
Intel hex (OBJ) and binary (BIN)
formats.

The 8031 control program
provides three basic functions:
communications with the PC,
reading and writing EEPROM
data, and system status indica-
tion, including proper connec-
tion, completion of each step,

- 4 1/2 INCHES >

and so on. The system also has
extensive error checking. For
example, if the serial cable is
not wired correctly, or is con-
nected to the wrong COM port,
the software simply won't run.
If you're building this project
from scratch, download the file
EEP1.ZIP from the Gernsback
BBS (516-293-2283, v.32,
v.42bis). It contains both the PC

www.americanradiohistorv.com

PARTS LIST

All resistors are Vs-watt, 5%.

R1—220 ohms

R2—10,000 ohms

Capacitors

C1—100 pF, 25 volts, electrolytic

C2—4.7 pF, 25 volts, electrolytic

C3, C4—47 pF ceramic

C5-C8—0.1 uF ceramic

Semiconductors

IC1—DS1275 transceiver, RS-232
(Dallas Semiconductor)

1C2—8031/8051 microcontroller
(Intel)

IC3—74LS573 octal D latch

IC4—2716 EPROM or 2816
EEPROM

IC5—7805 regulator, 5 volts

IC6—2816, 2864, or 28256
EEPROM

LED1—red light-emitting diode, T
1%

D1—not used

D2—1N5817, diode, Schottky

Other components

XTAL1—3.6864 MHz crystal

S1—DPDT slide switch

J1—coaxial power jack

J2—DBS9 female connector, right-
angle, PC mount

Miscellaneous: Nine-conductor
cable, 28-pin ZIF socket, IC sock-
ets, wire, solder, etc.

ORDERING INFORMATION

The following items are available
from G. Y. Xu, P.O. Box 14681,
Houston, TX 77021:
® Assembled and tested EEP-1
programmer—$49.95
® Complete kit including soft-
ware, PCB, hardware, cable, and
power adapter—$39.95
e Software and PCB only—
$29.95
® 2816 EEPROM—%$4.50

Send check or money order. All or-
ders add $5.00 for shipping &
handling.

host software and the 8031 con-
trol software. It also contains
two sample 8031 programs that
you can use to experiment with
the EEP-1.

Assembly and test

A PC board should be used for
this project. Foil patterns ac-
company this article; alter-
natively, double-sided boards
with plated-through holes are
available from the source given
in the Parts List. Figure 3 shows

MON SOILOLO3|T ‘GE6 L JOGLUBAON
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EEPROM VS. EPROM

The biggest difference between
EPROM and EEPROM is the relative
ease with which each can be pro-
grammed, erased, and reprogrammed.
EPROMs typically require programming
voltages ranging from 12 to 22 volts,
which are not easy to come by in many
digital circuits. The high programming
voltage also makes in-place program-
ming difficult. In addition, to be erased,
EPROMSs require exposure to special ul-
traviolet lamps, a time-consuming and
inconvenient process.

EEPROM overcomes all those diffi-
cuities. EEPROM can be programmed
from a +5-voit source, it can be pro-
grammed in place, and it can be erased
(electrically!) in place. Of course, that
extra capability comes at a price; for
many years, EPROM offered serious
cost advantages over EEPROM. But in
recent years, that has changed; low-cost
EEPROM is now readily available. And
in some ways, it is more cost effective
than EPROM.

For example, a 2764 EPROM may
cost $5.00, and can be erased and re-
used perhaps 100 times. By contrast, a
2864 EEPROM costing $7.00 can be
erased and reused as many as 10,000
times. Add to that the 15 minutes saved
by not having to perform a UV erasure,
and EEPROM starts to look like a real
winner.

Here's a real-life example of the value
of using both EPROM and EEPROM.
The author used EEPROM extensively
in developing this project. But when the
software was complete, he burned it into
an EPROM, and sells kits with the firm-
ware in that format. For volume produc-
tion, the cost advantage of EPROM
makes sense, whereas during deveiop-
ment, convenience and time far out-
weigh device cost. Q

the parts-placement guide.

To begin construction, first
insert and solder sockets for IC1
to IC4. Then install a 28-pin
machined-pin socket in the [C6
position and, mount the ZIF
socket in it. Next install J1, J2,
and S1, and voltage regulator
IC5.

Now install all remaining
components, including the re-
sistors, capacitors, and semi-
conductors. Make sure that you
observe correct polarity for the
LED and Schottky diode. Last,
solder the 3.6864 MHz crystal
XTALL1 in place. Figure 4 shows
the completed board.

After all components have
been mounted, check your work
carefully for short and open cir-
cuits, and fix any mistakes.

Then, before inserting any ICs,
plug in the power adapter and
measure the voltage at the
power-input pin of each IC. If all
is well, remove power, insert all
the ICs. and re-apply power;:
LEDI1 should light up. If you
have access to an oscilloscope,
you can check the 8031's ALE
line: its frequency should be
one-seventh of the crystal fre-
quency, or about 0.53 MHz.

Using the programmer

With both PC and EEP-1
power off, connect the DB9 ca-
ble between them, and set S1 to
the appropriate position. Then
power up EEP-1; the LED
should light. Now power up the
PC and run the host program.
You should see a screen like that
shown in Fig. 5.

Note that when programming
EEPROMs. the host software
accepts both binary and ASCII-
encoded, Intel-format hex-
adecimal object files. With abin-
ary file, the software simply
sends each byte in the file as is
to the EEP-1. With an object file,
the software first converts it to
binary format, then sends it the
programmer.

After programming an
EEPROM, the EEP-1 verifies re-
sults. If successful, the host
software displays an affirmative
message ("EEPROM Program-
ming Successful”). If, on the
other hand, an error occurred
during the process, an error
message will be displayed.

Sample programs LED1.BIN
and LED2.BIN are both simple
control programs that make the
EEP-1s LED blink. These pro-
grams can help verify correct
system operation. LED1.BIN is
a simple program containing
only 34 bytes of code. To use it,
program an EEPROM with the
code. Then power down, remove
the control program EEPROM
(or EPROM), and insert the new
EEPROM. When you power
back up, the LED should blink
on for two seconds, off for two
seconds, on for two seconds,
and soon. LED2.BIN has a more
complicated blinking pattern;
otherwise, the two programs
are very similar. Source code for
both programs is included on
the diskette sold separately. Q

www.americanradiohistorv.com

'AUDIO AMPLIFIER
continued from page 146

channel. If you elect to include
thermal protection, mount the
thermal cutouts on the heat-
sink adapters now.

Final assembly

After all three circuit boards
have been tested, install them
already attached to their alumi-
num heatsink adapters in the
case.

Connect the power supply
and perform all point-to-point
wiring for the LEDs and power
output connections to their re-
lated board terminals.

Connect input power to the
power supply, and connect the
amplifier inputs to the jacks.
Connect the amplifier protec-
tion leads to the power supply
shutdown input. Carefully re-
check all of your workmanship
for errors and if none are found,
perform the final test pro-
cedure.

Operating instructions

These special operating in-
struction are limited to the
proper use of the switching
power supply voltage select
switch S2. In general, the avail-
able lower voltages have two
purposes: (1) To limit the power
available to sensitive loads, and
(2) for driving speakers with low
impedance values that might
otherwise be damaged.

Some listeners prefer to limit
the available power to about 100
watts into an 8-ohm load. To op-
erate under those conditions,
select the 58-volt setting. If you
have speakers with impedances
of 1 to 4 ohms, the power dis-
sipation in the amplifier can be
limited by setting the voltage to
41 volts.

With either alternative, the
current-detection circuitry in
the power supply will protect
the amplifier sections whether
the output is 58 or 41 volts. A
momentary shutdown will oc-
cur, and a LED indicator will
light if an overload condition oc-
curs. The power supply will re-
set itself when the overload is
removed. 0


www.americanradiohistory.com

EEPROM PROJECTS

continued from page 40

pin drives the EEPROM's ok
(output enable) pin.

The 8031 multiplexes its data
bus with the eight low-order ad-
dress lines. This means that the
same pins carry both data and
address information at different
times during the controller’s
machine cycle. In particular,
when IC1’s ALE line goes low, [C2
latches the address bitsbn pins
32—39 of the microcontroller,
and uses that information to
address external program mem-
ory (IC3). At other times, pins
32-39 function as the micro-
controller's data bus.

This project requires only six
address lines, Ao-as, because
the control program is only 34
bytes long, and 26 = 64, nearly
double the required number.
(The Project Il hardware is near-
ly identical, except that it re-
quires an additional address
line to accommodate more com-
plex software.)

The software, shown in List-
ing 2, consists of three rou-
tines: the main loop, a short
delay, and a long delay. The
main loop simply clears bit O of

LISTING 2—8031 LED PROGRAM |

0000 ;LED1.ASM Single blinking LED program
0000 ;Using 8031 at 3.6864 MHz (1S5 blinks per minute).
0000

0000 .ORG H'G000

0000

0000 START:

0000 €290 CLrR P1.0 ; Logic 0 at Port 1.0 (LED=ON)
0002 111A ACALL DLY2 ; 2 sec Delay

0004 i

0004 D290 SETB {235 (0) ; Logic 1 at Port 1.0 (LED=OFF)
0006 111A ACALL DLY2 ;i 2 sec Delay

0008 0100 RIMP START i loop back

000A

0002 AT e S e R = e
000A ; Subroutine for 10 m= Delay

cocA DLY1O0ms:

O00A COEO PUSH ACC

000C 74E0 MoV A, #D'224

000E LOOP:

000E 75F005 MOV B, #D'5

0011 LOOP1:

0011 D5FOFD DIJNZ B, Loorl

0014 D5EOQF7 DJINZ ACC, LOOP

0017 DOEO POP ACC

0019 22 RET

001A Py o el -t —= e W

001A ; Subroutine for 2 sec delay

001A DLY2:

001n 74C8 MOV A, #D'200

001c LOOP2:

001C 110A ACALL DLY10ms

001F DSEOFB DJINZ ACC, LOCP2

0021 22 RET

0022 i

0022 .END

port 1, executes the long delay,
turns the bit back on, calls the
long delay again, and starts
over. The short delay provides a
delay of approximately 10 milli-
seconds, and the long delay. ap-
proximately 2000 milliseconds.
or 2 seconds. The actual time

+B8V
LED1
®
“ W
N 40
VCC
Ri ::
220Q € AD7
L AD6
AD5
J—;—{RESET AD4
47yF AD3 ic2
10V iIC1 AD2 7418573
c2 8031
47pF AD1
—3 18ixTAL2  ADO
ALE
XTAL1
36864 2 2 12
MHz A 31 GND 0 \
] 10
e anof e . .
XTAL1 _1 29 =
+ & PSEN s
47pF TEXT

FIG. 1—THE 8031 MICROCONTROLLER has multiplexed data and address lines,
hence latch IC2 is required. For Project |, only six address lines are required; for

Project Il, seven are required.
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passed during the short delay
depends on the frequency of the
microcontroller’s clock. A dif-
ferent clock frequency would re-
quire different constants in the
short delay loop.

Project II

An almost identical circuit is
used for Project Il. The excep-
tion is that an additional ad-
dress line is required to accom-
modate a larger control pro-
gram. This program provides a
more interesting blinking pat-
tern than the previous. The
overall cycle lasts six seconds.
At the beginning. the LED blips
on briefly two times for hailf a
second each, separated by Y5
second. Then the LED goes off
for a period of 4.7 seconds, and
the cycle repeats.

Listing 3 shows the Project 11
program. As in Project [. the
Project Il software contains a
main loop and several delay
loops. The main loop functions
as described above. The short
delay here also provides a 10-
millisecond delay. but instead of
two nested loops. theres a sin-
gle loop consisting of several
NOP (no operation) instruc-
tions. There was no technical
reason to rewrite the short de-
lay: it was done just to illustrate

MON SIU0HIBT ‘G66 | JOGUISAON

-
[3,)
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LISTING 3—8031 LED PROGRAM |i

0000 ;LED2.ASM Double blinking LED program

0000 7Using 8031 at 3.6864 MHz (10 Double Blinks per minute).

0000

0000 .ORG H'0000

0000

0000 START:

0000 c290 CLR P1.0 ; Logic 0 at Port 1.0 (LED=ON)

0002 1126 ACALL DLY1 ; .5 sec Delay

0004 D290 SETB P1.0 ; Logic 1 at Port 1.0 (LED=OFF)

0006 112E ACALL DLY2 ; .3 sec Delay

0008

0008 €290 CLR P1.0 ; Logic 0 at Port 1.0 (LED=ON)

000A 1126 ACALL DLY1 ; .5 sec Delay

000C D290 SETB P1.0 ; Logic 1 at Port 1.0 {LED=OFF)

OO00E 1136 ACALL DLY3 ; 4.7 sec Delay

0010

0010 0100 AJMP START ; loop back

0012 T T e e e e e e e e

0012 ;Subroutine for 10ms delay

0012 DLY10ms:

0012 COEO PUSH ACC

0014 74FF MoV A, #D'255

0016 LOOP:

0016 00 Nop

0017 00 Nop

0018 00 NOP

0019 00 NoOP

001A 00 NoP

001B 00 NoOP

001cCc 00 NoOP

001D 00 Nop

001E 00 Nop

001F 00 Nop

0020 DS5SEOF3 DJNZ ACC, LOOP

0023 DOEO popP ACC

0025 22 RET

0026 P e e e e

0026 ;Subroutine for 0.5 sec delay

0026 DLY1:

0026 7432 MoV A, #D'50

0028 LOOP1: .

0028 1112 ACALL DLY10ms

002A DS5EOFB DJINZ ACC, LooP1

002D 22 RET

002E e e e oo

002E ; Subroutine for 0.3 sec delay

002E DLY2:

002E 741E MoV A, #D'30

0030 LOOP2:

0030 1112 ACALL DLY10ms

0032 D5SEOFB DJNZ ACC, LOOP2

0035 22 RET

0036 et L D e P

0036 ; Subroutine for 4.7 sec delay

0036 DLY3:

0036 74E6 MoV A, #D'230

0038 LOOP3:

0038 1112 ACALL DLY10ms

003A DSEOFB DJINZ ACC, LOOP3

003D

003D 74F0 MoV A, #D'240

003F LooP4:

Q03F 1112 ACALL DLY10ms

0041 DSEOFB DJINZ ACC, LOOP4

0044 22 RET

0045

0045 .END
used. Anyway, by repeatedly

nggg(S:TLS'SIKND " calling the short delay, Project II
builds long delays of 0.3, 0.5,
R1—220 ohms and 4.7 seconds.

C1—4.7 uF, 10 volts, tantalum
C2, C3—47 pF, disk

C4-C6—0.1 uF

IC1—8031 or 8051 microcontroller
1C2—741.8573 octal latch
IC3—2816 EEPROM

LED1—Red light emitting diode
XTAL1—3.6864 MHz crystal

the idea that there is often more
than one way to solve a software
problem. In this case, the Proj-
ect | method is actually more
efficient in terms of memory

Project 111

The next project, shown in
Fig. 2, uses an 8085 micro-
processor. Functionally it is
similar to Project I, because it
simply blinks an LED off and on
in a regular pattern.

The hardware is similar to
that used in the 8031 projects.
For example, the 8085 multi-
plexes the data bus and the low-
order address lines, so a
741L.S573 is required once again
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(IC2). On the other hand, the
8085 has no output port like the
8031. However, the 8085 does
have a pair of pins designed to
be used for software-controlled
serial input/output. For our
purposes the serial output data
(sop) line (pin 4) will drive the
LED.

One interesting feature of this
project is that is has no RAM.
Whereas the 8031 has 128 bytes
of built-in general-purpose stor-
age, the only writeable storage
available in this project is con-
tained within the CPUs regis-
ters. One implication of having
no RAM is that there can be no
stack. And if there is no stack.
there can be no subroutines. So
delay routines can'’t be called as
in Project I and Project II. In-
stead, the delay loops must be
embedded directly within the
main routine of the program. So
the main routine ends up doing
everything: turn off LED, delay,
turn on LED, delay, turn off
LED, ..,

PARTS LIST—PROJECT I

H1—10,000 ohms

R2—220 ohms -
C1—4.7 wF. 10 valts, tantalum
C2-Ca4—01 uF

C5—22 pF

|C1—B0854 microprocessor
127415573 actal latch

1C3—2816 EEFROM

LEDM—Red light emitting diode
XTAL1—1.8432 MHz crystal

As in Project [, the program is
very short—only 27 bytes. So
rather than running the source
code through the assembler,
you may simply want to create a
binary file using DEBUG as out-
lined above. To do so, use the
hex bytes in the third column of
Listing 4. Because only 27 bytes
are involved, only five address
lines are needed (25 = 32 > 27).

Project IV

Here is yet another implemen-
tation of the blinking-LED
theme, this time using a Zilog
Z80A, as shown in Fig. 3. This
circuit provides some interest-
ing variations on the previous
ones. First, the Z80 has sepa-
rate data and address buses, so
no demultiplexer is needed. On
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+5V

LED1 VT24 -|21
® =
\}‘ A10
40| 35
Voo READY i
A8
SR $ R Voo | = 4
<€ 10K € 2200 AD7 A7 D6
4lsop A 4 Fe D5
AD5 3 ps 103 D4
36| RESET AD4 16 4f,, 2816 o
i 15 5
4.7uF AD3| Ic2 A3 D2
10V = . AD2| 7aLs573 |14 6], D1
xtaLt L a AD1 13 _71,, Do
18432 MHz T ADO 12 84,0 CE
X2 30 11 —11
c5 ALE LE OE —
OE___GND
22pF 1c1 o) 12
= 8085A GND
208 GND 10]
10 . bt T
39 RD =
6[7]8]9
=

FIG. 2—THE 8085A MICROPROCESSOR requires nearly identical support circuitry,

including the low-order address latch.

5V b -fcz I c3 I ca
Rl ¢ 11 I 24 21 I I
10K & v A v A e ]
cc a8 = 4 | pq0C = -
2% ! .
33 5 19
c T |FESET a3 A AOf S LED1 @D
4.7yF f Py K L PV A9 s
10V a1 7 23 20 4
= Al Al A8 i Veo
o P Kl 8.0 A7
’- WAIT  p7|!3 LA RO & R ¢
16} 3 3
= INT D6 10 16] e A5 i d - 22004
NMI psf® 15105 1ca = |7as37a
L 25kg5srea. 17 4
—={BUSREQ,, :3 D4 2816 oo wol?
Ic2 8
A zs0a 2, 11 i
4-MHz D2 D2 11 e
XTAL 15 10 SRl —
0SC [_i cLk D1 ()] PR
poh4 940
4MHz 10
CRYSTAL | L 208GE
OSCILLATOR — |2 18— =
ND WR CE gND
12

£

FIG. 3—THE 280 DEMUXES THE DATA AND ADDRESS BUSES ITSELF, but requires an

external crystal oscillator.

the other hand, the Z80 cannot
simply run off a clock crystal;
instead, it must be driven by a
TTL-level clock signal.

Another difference is that the
Z80 has no I/O ports what-
soever, so an external flip-flop
drives the LED. Any time a Z80

program writes a value to the
CPU’s I/0O space, the WR line
pulses low. The clock input of
the flip-flop is driven by the
WR signal. Data-bus bit O feeds
the flip-flop’s “D” input. Thus,
by writing a O or a 1, the LED
can be turned on or off.
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As in the previous project,
this one has no RAM, so sub-
routine calls can’'t be made. To
create the object code for the
EEPROM, you can either as-
semble the ASCII source code or
create a binary file directly from
Listing 5 using DEBUG.

Project V

The final project has no com-
puter intelligence. It uses a sim-
ple counter circuit to sequence
through a series of sixteen
EEPROM addresses. Each ad-
dress contains a display pattern
for a single seven-segment LED.
The circuit appears in Fig. 4.
Depending on whether S1 or 52
is closed. a different display pat-
tern is generated. With Sl
closed, the LED sequentially
displays characters O—F (0, 1, 2,
3,4,5.6,7,8,9,A,b.C.d,E, F),
and then repeats. With S2
closed, the display pattern is
zero to eight, back down to one,
then repeat (0, 1, 2, 3,4,5,6, 7,
87,6,5,4,3,2,1,0, ...

The counter portion of the cir-
cuit consists of anD gate IC1 and
hexadecimal counter IC2. The
AND gate has Schmitt-trigger in-
puts, so creating an oscillator
out of it is as simple as adding a
resistor (R1) and a capacitor
(C1). The oscillator drives the

MON SOIUOIDB|T ‘G661 JOQUISAON
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[5)]
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LISTING 4—8085 LED PROGRAM

LISTING 5—280 LED PROGRAM

0001 0000
. 0002 0000
0001 0000 ; LEDBOB5A.ASM
0002 0000 i 2/19/9% 0003 0000
0003 0000 Pmmmmmm e - ————m—aa— 0004 0000
ggg; 0083 <ORG  000OH 0005 0000
00! AGAIN:
0006 0000 3E CO MVl A, 0COH 1 LED = orp ggg’? gggg gg gg
0007 0002 30 SIM
0008 0003 0008 0004
0009 0003 11 FF 7F LXI D, Tered 0009 0004 01 FF SF
0010 0006 LooP1 : 0010 0007
0012 0007 7 Yo B D A s
o013 onon sy orA & petvd oo0e ;2
0014 0009 06 00 JNZ
0018 000C € = 0014 O00OA 20 FB
0016  000C 32 40 MV A, 40H : LED = ON 0015 000C
0017  00OE 30 SIM 0016 000C 3E 01
0018  000r 0017 000E D3 00
0019 000F 11 FP 7F LXI D, TFFPH 0018 0010
0020 0012 LooP2:
0021 0012 1B bex D 0019 0010 01 FF OF
0022 0013 7A MoV A, D 0020 0013
0023 0014 B3 ORA & 0021 0013 08
0024  001s €2 12 90 JNZ L0092 0022 0014 78
B Mmoo a1 ots s
N 0024 0016 20 FB
0027 [13%:] <END 0025 0018
0026 0018 18 E6
0027  001A
+5V
R2$ R3$ R4S R5$ l
1K1E 1»(1E KE KT 24| 21
Voo WE. |28
i A7 AQ 2
2|5 a2
1c3 =
S o = 2616 i DISP1
R1 17 MAN74A
100K R o 2 W e Ve
L P 4 16 2]y no==
B 15 6 14 1 "
= 5] A 5 DS - . = - ol Bt
+5V Veo D4 1c4 2
14
‘ icz ¢t 8 pafis 1" 7408244 8 7 d ?
cla Yo n 7493 pajit 13 7 ol fla e
b —— — {2
2] 1/4 4083 [Cw eia 9 il P oifo 15 s wf i,
9 17 g 14 (=]
’i < 1 N 12 8 . DO a
c1 SE_OE GND =t
o0
33uF B g 12 18 1]10[19 Rs
s 1509
= = <L L 12w

FIG. ——AN EEPROM CAN ALSO BE USED AS A DISPLAY STORAGE MECHANISM. in
this circuit, the counter continually cycles through a set of 16 addresses, depending

on the settings of switches S1 and S2.

TABLE 1—LED DISPLAY PATTERNS

Addr. Char.
0DO 0
oD1
oD2
oD3
0D4
0D5
oD6

7
0
0
0
0
0
0
0
o0D7 0
0
0
0
0
0
0
0
0

Ealn el & SETIE A Y o Y G NN e N -
il = I T Y o R G Gy o I W RSN 2 |

MMAOTI>OONOOHAWN =

counter, which simply se-
quences its outputs (A, B, C,
and D) from O to 15 in binary
(0000, 0001, 0010, ...).

Then, depending on whether
SlorS2is closed, a different set
of addresses is selected. If S1 is
closed, then a4 is grounded, and

4

I S o S o, T . W o W o I W o TS

3

o = I Gy SO O o Y
(oW o AN o SR = T Y
OO0O- 00 =4 =2 2100 = == —aa
I = I RPN N = =Y
~
o

as-a7 are all high. Thus the ad-
dress bus looks like 1110xxxx.
This means that addresses in
the range EO—EF will be se-
lected. If S2 is closed, the bus
looks like 1101xxxx, which
yields addresses DO-DF.

Now that we know how dif-

www.americanradiohistorv.com

; LEDZBOA.ASM
;5 2/19/95

.ORG 0000H
AGAIN:

LD A, 0 : LED = ON

ouT (0), A

1D BC, 9FFFH
LOOP1:

DEC BC

LD A, B

OR c

JR NZ, LooPl

LD A, 1 ! LED = OFF

ouT {0}, A

LD BC, 9FFFH
LOOP2:

DEC BC

LD A, B

OR c

JR NZ, LOOP2

JR AGAIN

. END

TABLE 2

LED DISPLAY PATTERNS
Addr. Char. Hex
0EO 0 3F
OE1 1 06
OE2 2 5B
OE3 3 4F
OE4 4 66
0E5 5 6D
OE6 6 7D
0E7 7 07
OES8 8 7F
OE9 7 07
OEA 6 7D
OEB 5 6D
0EC 4 66
0ED 3 4F
OEE 2 5B
OEF 1 06

ferent locations are addressed,
lets see what the nature of the
patterns stored in those ad-
dresses is. Table 1 shows the Sl
{hex up-count) EEPROM ad-
dresses, display characters,
binary bit pattern to enable the
correct LED segments, and hex-
adecimal representations of the
bit patterns, Table 2 shows the
S2 addresses, characters, and
hex values.

Use DEBUG to create a binary
data file and then burn the data
into the EEPROM. The earlier
instructions for using DEBUG
specified starting at address
100h. For this project. begin en-
tering data at address 01DOh
and continue through OlEFh.
Specify “FO” as the number of
bytes to write (in the CX regis-
ter), give it the desired name,
and then write the file to disk.
Random data will be stored in
EPROM addresses 00—-CF, but
that doesn’t matter. Q
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BRIDGES

continued from page 42

amplifier ICl's SET BALANCE
control R13 should need adjust-
ment only rarely. In all further
matching operations, the fol-
lowing procedure can be fol-
lowed, after verifying the correct
meter and toggle balances.

Position Rg, Ry arcpyy and the
external multimeter. Turn
switch S2 to the x 1.0 position,
and switch the bridge on with
switch S4. If Ryatcy is within
+0.5% of the Rg value, it should
now be possible to set the bridge
to a null with potentiometer R1.
If necessary, trim the Ryarcy
value until a null is obtained. At
null, read the Ryapcy €rror on

1T ST

*

< < < < <
10K 10KZ  10KZ 10k P 1.0K:E

d ) B

4 < < 4 <
1.0K:E 10K 10K 1.0K:E 1.0k

1 1

l 10
6 8

o
10 DUPLICATED 1.0K PRECISION RESISTORS

MATRIX OF 1.0K RESISTORS

FIG. &—THIS MATRIX OF 1-KILOHM RESISTORS vyields a value equal 10 kilohms when
connected in series or 100 ohms when connected in parallel.

+9V i

A ™
310K 1.0K
HS
1/10, 10.005% g
3 CONSISTS OF 10K
o - $45K 14 PRECISELY i
o l0002% .. g % MATCHED
e ) RESISTORS
Cr $ 45K (£0.003%) 1.0K
i 1011, $0.005%
X
$1.0k
\r > 3 1.0K
3 J P
) ; > 4b
- <
10k 3 1,0K:F

EQUAL TO
4.5K

FIG. 5—CIRCUIT FOR a precision ratio-matching bridge.

10K

the potentiometer R1 scale. Re-
fer to Fig. 3, and make the ap-
propriate error correction.

(1) To increase the value of
Ruarcn by a fixed percentage,
add a series resistor with a value
of:

Rseries = (Rmatcn/100) X %
error
(2) To reduce the Ryarcy value
by a fixed percentage, add a
shunt resistor with a value of:

Rsuunt = (Rmarcu % 100)/%
error

Thus. a 1000-ohm resistor
(nominal value) can be in-
creased by 0.3% by adding a
3.0-ohm series resistor, or re-
duced by 0.3% by adding a 330-
kilohm shunt resistor. When an
acceptable match has been ob-
tained on S2s X 1.0 range, re-
peat the process on ranges X 0.1
and x0.01. until the match is
adequate.

An alternative to this tech-
nique is to leave R1 in its mid-
scale position and trim Ryjarcn
with Ry, to obtain a null on all
ranges of S2.

Bridge applications

A precision resistor-matching
bridge has many useful applica-
tions in the electronics labora-
tory. One of these is the
duplication of precision resistor
values. Figure 4 is a schematic
showing how this capability
can be applied. Ten identical 1-
kilohm resistors are connected
so that they form a series string.
Together they form a resistor
whose value increases in 1-kilo-

10K

+100K

A A A4
e

O R O—

FIG. 6—THIS THREE-DECADE RESISTOR SUBSTITUTION box spans the range o1 v 10

99.9 kilohms in 100-ohm steps.

MON SOIU0JID9|T ‘G661 JOQLUIBAON
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hm steps up to a maximum of 10
kilohms. If arranged in parallel,
they can act as a resistor whose
value decreases in steps down to
100 ohms.

It is worth noting that as
more resistors are connected in
parallel or series, their
+0.003% duplication errors
average out and diminish. As a
result, the precision of the final
10-kilohm series or 100-ohm
parallel resistance is essentially
equal to that of the original
“master” resistor.

The actual value of the
summed duplication error is
equal to the original error divid-
ed by the square root of the
number of summed resistors
{10). In this example, it is equal
to 0.001 %.

Another important applica-
tion for the resistor-matching
bridge application is in the for-
mation of a precision, ratio-
matching bridge, as shown in
Fig 5. Here, 14 resistors are
matched with a 1-kilohm {nomi-
nal) master and connected to-
gether to form a three-ratio
(10/1, 1/1, and 1/10) divider.

Because all of these resistors
have been precisely matched to
within +£0.003 %, the ratios are
defined with great precision.
That value of precision is =
0.002 % on the 1/1 range and =
0.005% on the 10/1 and 1/10
ranges. This bridge can pro-
duce direct or decade multiple
or submultiple matches with a
master resistor.

If the bridge is paired with a
sensitive null detector that
gives a duplication precision
value of 0.003%, the overall
matching precision is =0.005
% on the 1/1 range, and +0.008
% on the 10/1 and 1/10 ranges.

Substitution boxes

Another application of the cir-
cuitshown in Fig. 5 is in match-
ing the range and ratio arms of
conventional bridges, to en-
hance bridge precision. Yet an-
other is in the identification of
high-precision resistors for use
in decade resistor substitution
boxes.

A resistance box eliminates
the guesswork in determining
appropriate resistance values. It
facilitates circuit design, bread-

boarding, and the solving of cir-
cuit problems. Figure 6 is the
schematic for a three-decade re-
sistance box that spans the
range of O to 99.9 kilohms in
100-ohm steps: 100-kilohm
overranging can be obtained
with switch S4.

This circuit can be made from
a single precision reference re-
sistor (1 kilohm in this exam-
ple). It has many applications in
the laboratory, including the
calibration of bridge scales and
the determination of resistor
values by substitution.

A useful companion to the re-

[T
SERORARTA | g |t oo | amen o | e | | wag | k| o

~ o | @ @0 | @
e ® ‘ @ |
tees 00 || 0@
00008

S
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FIG. 7—THIS DECADE CAPACITOR sub-
stitution box, capable of measuring (0 to
0.009..F, is based on four capacitors and
a three-pole, 10-throw switch.
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FIG. 8—A DECADE CAPACITOR match-
ing box, organization (a) and schematic
(b), can measure 0to 0.009F. It is based
on five capacitors and a two-pole, ten-
throw switch.

+'~I'T

A1
11V 1.0K
STABLE (TRIM)
POWER Az
SOURCE 110K
[CALIBRATED)

sistance substitution box is the
multidecade capacitor sub-
stitution box. Again, like the re-
sistance box, a capacitance box
eliminates the guesswork in de-
termining appropriate values,
simplifies circuit design, bread-
boarding, and the solving of cir-
cuit problems. Capacitors are
either selected individually or
are connected in parallel to
make up specific values with
these boxes.

Figure 7 shows a capacitance
box in tabular form. This is one
way to organize a single-decade,
0 to 0.009 microfarad box with
only four capacitors. {The
0.005-microfarad value can be
made by padding up a
0.0047uF capacitor. Three ca-
pacitors must be connected in
parallel to obtain the 0.009uF
value. Consequently, this de-
sign calls for a three-pole, ten-
throw switch.

Figure 8-a is the organization
table and Fig. 8-b is the sche-
matic for an alternative design
for a O to 0.009uF capacitor de-
cade substitution box. It in-
cludes five capacitors, but it re-
quires only a two-pole, ten-
throw switch. This capacitor
box will cost less to build than
the one shown in Fig. 7 because
multideck rotary switches are
more expensive than micro-
farad-value capacitors.

‘Two extra boxes based on this
design will give 0.01pnF and
1000.1uF steps. They can be
built and connected in parallel
with the circuit of Fig. 8. This
combination will form a three-
decade box that spans the O to
0.999uF range in 0.001pF
steps.

Potentiometric voltmeter
Another important applica-

31 lMEHSURL—' l

v

11.000v

1|I—0—-

CAL I
| 0T 11
STANDARD &= ?
CELL .
1.0181%

FIG. 9—SCHEMATIC FOR a potentiometric voltmeter.
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tion for the precision resistor-
matching bridge is as a compo-
nent of a potentiometric volt-
meter, such as that shown in
Fig. 9. This instrument mea-
sures DC voltages with enough
precision to make it useful for
calibrating the voltage scales of
typical 3% and 4'z-digit digital
multimeters.

The potentiometric voltmeter
in Fig. 9 includes R2, a preci-
sion-calibrated 110-kilohm pre-
cision potentiometer with a
scale dial. The 11.000 volts DC
across this potentiometer is ob-
tained from a stable power sup-
ply. Potentiometer R1 permits
fine trimming. As a result, 0.1
millivolt passes through the re-
sistive element for each ohm of
resistance of potentiometer R2,
which is accurately calibrated
in terms of its output voltage.

Potentiometer R2 is used in
conjunction with a primary cell
that has a voltage which isaccu-
rate and constant enough to be
a calibration standard for in-
struments. In Fig. 9, a Weston
standard cell is shown. It has an
output voltage of 1.018636 volts
DC at 20° C.

The electrolyte of the Weston
cell is a solution of cadmium
sulfate. The positive electrode is
a paste of mercury sulfate, and
the negative electrode is made
from a mixture of mercury and
cadmium. The cell is housed in
a pair of vertical glass tubes
connected by a horizontal glass
tube that forms an "H"- shaped
configuration.

To make a measurement, set
potentiometer R2 to read 1.0186
volts, and move Sl to the cal-
ibration (caL) position. Trim R1
to give a zero or null reading on
the meter. When this is done.
the output voltages of R2 and
the standard cell are equal, and
precisely 11.000 volts are ap-
plied across R2.

The external DC test voltage
(which must not exceed 11 volts)
is then connected to the posts at
the right side of the diagram.
and S1 is switched to the
MEASURE position. Then R2 is
adjusted to give a null on meter
M1. The voltage value can now
be read directly from the dial
scale of R2. Zero current is
drawn from the test voltage at

& 0TO 11V IN 0TO1VIN 07TO 0.1V READABLE
10K 1-VOLT STEPS 1-VOLT STEPS TO % 1mV
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A e
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L%f\})g L
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1o
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TWO BANKS OF 10 x 10K TWO BANKS OF 9 x 1.0K HIGH-GRADE 10K LINEAR
PRECISION-MATCHED PRECISION-MATCHED ~ POTENTIOMETER SHUNTED TO

RESISTORS

RESISTORS

PRECISION-MATCHED 1.0K VALUE

PRECISION POTENTIOMETRIC VOLTMETER. SET TO READ 4.750V. HAS
BASIC ACCURACY OF £0.005%, +1mV

FIG. 10—THIS PRECISION POTENTIOMETRIC voltmeter, set to read 4.750 volts, has a

basic accuracy of +1.0 millivolt.

the null position. Voltages
greater than 11.00 volts can be
measured by applying them to
the potentiometric voltmeter
through a precision voltage at-
tenuator.

Figure 10 is a circuit for the
potentiometer section of the in-
strument shown in Fig. 9. In
this precision potentiometric
circuit, 110 kilohms of resis-
tance is connected at all times.
and 1 volt appears across each
active 10-kilohm resistance
block when 11 volts is applied to
the potentiometer.

Consequently, with the wiper
of S1 at contact 4. asshown, +4
volts appears on the common
terminal of S1-b, and +5 volts
appears on the common termi-
nal of Sl-a. These voltages are
applied to the S2 resistor net-
work. With the wiper of S2 at
contact 7. there will be an out-
put of 4.7 volts at the bottom of
R2 and 4.8 volts at its top. With
R2 set to its midscale. the cir-
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cuit gives an output of 4.750
volts, when the controls are set
as described.

The circuit in Fig. 10 can only
read voltages to within the near-
est 1 millivolt. so the initial cal-
ibration reading must be set to
1.0186 volts when the standard
cell is in the circuit. An addi-
tional decade can be added to
the circuit by replacing R2, and
its associated components with
a duplicate of the S2 and R2 re-
lated circuitry (i.e., all the cir-
cuitry to the right of S1).
However. all resistor values
must be reduced by a factor of
ten.

This modification permits the
potentiometric voltmeter to
measure voltages to within the
nearest 0.1 millivolt, and it per-
mits the circuit to be calibrated
initially to 1.0186 volts. All re-
sistors in the voltmeter circuit
must be precisely matched
against a single 10-kilohm refer-
ence resistor. Q
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dB METER

continued from page 113

dBm. A pattern for the meter
graduations is included in this
article for a meter with a scale
length (chord) of 1% inches.
However, a meter with decibel
graduations can be purchased
from the source given in the
Parts List. An off-the-shelf,
standard sheet metal project
case is suitable for packaging
this project.

If you make your own circuit
board, be sure to drill holes in
each or three corners for
mounting the finished board on
standoffs to the bottom of the
project case. Refer to the parts
placement diagram, Fig. 3. In-
sert and solder the components
to be located on the circuit
board, observing the correct
orientation of the pins of IC1
and the polarities of electrolytic
capacitor C5 and diode D1. After
all soldering is complete, check
to be sure there are no inadver-
tent solder bridges or cold sol-
der joints, and make any repairs
necessary. Set the completed
circuit board aside.

Metal case cutouts

The prototype decibel meter
was built into a standard, two-
part metal project case that
measured 5% inches wide x 3
inches high X 5% inches long,
but any other case of compara-
ble size will be suitable. A metal
case will shield the circuitry of
the decibel meter from external
RF fields.

Refer to the assembly di-
agram Fig. 4. Carefully lay out
and center punch all of the holes
to be drilled or formed in the
bottom and sidewall of the lower
half of the case. Cut a 134 inch
diameter mounting hole for
meter M1, and appropriate-siz-
ed holes for switch S1, and jack
J1. Also drill the holes necessary
for mounting the circuit board
to the base of the case (using the
pre-drilled mounting holes in
the circuit board as a pattern).
Then drill the holes for clamp-
ing the eight-cell battery pack
Bl to the bottom of the case
within the case.

Cut lengths of insulated

FIG. 3—PARTS LAYOUT for the decibel meter. Some components are mounted on the

case wall and on the back of the meter.

CIRCUI BOARD

2NUT-
STANDOFFS
3PLACES

LOWER HALF
 © OF PROJECT CASE

3

FIG. 4 —EXPLODED VIEW OF THE DECIBEL METER in a standard, two-part metal
project case.The battery pack hold-down bracket is made from aluminum channel

stock.

hookup wire long enough to
reach from the circuit board to
meter M1, switch S1, and con-
nector J1 when all components
are assembled in the case, leav-
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ing sufficient slack. Cut a
length of shielded RG-174/U
coaxial cable to make a connec-
tion from pin 1 of IC1 to BNC
jack J1. Strip, insert, and solder
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FIG. 5§ —TYPICAL DECIBEL METER
test setup for measuing the charac-
teristics of a bandpass filter.

the ends of the wires and cable
and insert and solder one end of
each on the circuit board as
shown. Insert the ends of the
red and black wires from a 9-volt
snap connector in the circuit
board and solder them in place.

Insert and fasten meter M1,
jack J1, and switch Sl in the
panel holes cut for them and
fasten them in position with the
appropriate lockwashers, nuts
and ring nuts. Attach two sol-
der lugs to the terminals of
meter M1 with screws.

Position the circuit board in
the bottom half of the case on
three screws with two nuts on
each to act as standoffs. Then
fasten the board in position
with three nuts. Solder all hook-
up wires and the coaxial cable to
the panel-mounted compo-
nents, as shown in parts place-
ment diagram Fig.3.

Insert the eight alkaline AA
cells in the battery holder and
clamp the battery holder to the
bottom of the case.

Test and checkout

For most amateur radio and
hobbyist experiments, the
meter can be coarsely calibrated
after the wiring is complete.
Couple a signal into BNC jack J1
and adjust signal amplitude for
a 2-volt DC level on pin 11. Then
adjust 10-kilohm trimmer po-
tentiometer R7 until the meter
reads — 50 dBm (in the center of
the scale). The decibel meter is
now complete and ready to be
used.

Meter limitations

The CA3089E was designed
primarily for use at 10.7 MHz.
As a result, the frequency re-
sponse of the decibel meter is
limited to the high-frequency
region. Harris Semiconductor
rates the CA3089E for use be-
tween 2 and 20 MHz. Below 2
MHz, the responses of the peak
detectors within the integrated
circuit start to roll off. However,
the meter can be used for com-
parison purposes with signals
above 20 MHz. The absolute val-
ue on the meter scale will be
lower than expected as the fre-
quency response drops off. The
prototype provides useful read-
ings up to 50 MHz.

Input impedance is fixed at 51
ohms by the resistor R1 between
pins 1 and 3. This makes it easy
to extend the meter's usefulness
in measuring stronger signals
through the use of 50-ohm at-
tenuators. Any signal strengths
above 0.1 volt peak should be
attenuated with the 50-ohm at-
tenuator before introducing
them into the meter so that the
reading will be remain on-scale.
The absolute maximum limit
for IC1 before it is damaged or
destroyed is 1.2 volts.

FOIL PATTERN FOR CIRCUIT board
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Measuring decibels.

Figure 5 is a diagram for a
typical test setup for measuring
the passband of a receivers in-
put filter. If it is a bandpass fil-
ter, read dBm at the center
frequency, then tune the gener-
ator higher in frequency while
recording the dB level after each
adjustment. Finally, tune below
the center frequency to record
the lower skirt.

Crystal filters are evaluated
the same way, but a very stable
generator with very fine vernier
tuning is required for the best
results. Keep in mind that most
crystal filters have termination
resistances higher than 50
ohms, usually somewhere be-
tween 200 and 2000 ohms.
Consequently, impedance
transformation resistors or cir-
cuits will be required to match
the 50-ohm meter and gener-
ator.

To read oscillator levels, feed
the signal into the BNC jack on
the front panel and read dBm
directly. The meter will also
function as a sensitive, wide-
range, field-strength meter with
a one-quarter- wave antenna at
the input.

How to measure dBV

In a circuit with a 50-ohm in-
put, the dBm unit is 20 times
the logarithm of the ratio of the
RMS voltage in a circuit to the
value of 0.224 ohms. (See the
box “What is a Decibel?”)

The peak decibels above 1 volt
or dBV unit is 20 times the log-
arithm of the ratio of the voltage
to one volt. This can be read di-
rectly from the meter scale by
taking the reading and sub-
tracting 10 dB. Thus for dBV
measurements, the meter will
cover the range of —20 dBV to
—100 dBV. However, that range
can be shifted higher with a 50-
ohm attenuator. Q

MON SOIUOLO9|T ‘G661 18GLUSAON

-
(4]
©


www.americanradiohistory.com

Electronics Now, November 1995

-
[+1]
o

PLANS-KITS-SCHEMATICS

ALL-IN-ONE CATALOG. AM/FM/Ham/Spy,
transmitters, amplifiers, receivers, voice
scramblers/disggisers. Audio, TV, Tesla Coils,
plans, “secret" books, kits, imports, exports and
more. Start your own licensed or unlicensed radio
station, 60 full pages for $1.00. Pan-Com
International, PO Box 130-F11, Paradise, CA
95967.

CRYSTAL SET Handbook — Visit antiquity by
buildin%the radios your grandfather built. Assem-
ble a "Quaker Oats” rig, wind coils that work and
make it look like the 1920%! Onlé $10.95 plus
$4.00 for shipping and handling. CLAGGK Inc.,
PO Box 4099, Farmingdale, NY 11735, US funds
only! USA and Canada — no foreign orders.

CIRCUITS! CIRCUITS! The very best in plans,
kits, schematics, and books. Too many to list.
Satisfaction guaranteed! Send for free listin?.
HOBBYTECH, Dept. EN1, 1748 SE Alder, Hill-
sboro, OR 97123.

FASCINATING ELECTRONIC Devices! Tazer!
Super spy microphone! Vocal truth detector! Uni-
versal IC tester! Radar and laser jammers! Sur-
veillance! Countermeasures! Ultrasonic! Tesla!
High voltag‘e! More! Plans and kits catalog $2.00.
QUANTUM RESEARCH, 17919-77th Avenue,
Edmonton, Alberta, T5T 2S1.

UNIVERSAL REMOTE CONTROL SYSTEMS
infrared, RF, miniature transmitters, receivers.
Items for novice, technician or educator. Combine
your home and vehicle control. Automate any-
thing. FREE CATALOG. Inventive Solutions, PO
Box 8, Stratford, NY 13470.

2700 + REVERSE engineered schematics of
electronic devices for sale. For listing of our 22
catalogs, send 4 STAMPS. BOMARC SER-
VICES, Box 1113, Casper, WY, 82602, (307)
234-3488.

FUELLESS ENGINE generator 100 HP of free
endless energy! Free catalog. Creative Science,
8001 New Albany, IN 47150.

EDUCATION

LEARN PC ASSEMBLY LANGUAGE. Disk
$5.00, book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

HUBBLE TELESCOPE Photographs (GIFS)
— Entire public Hubble Series available. SPACE-
PICS, POB 75711, OKC, OK 73147.

ESP BIOELECTRICITY, microwave hearing,
comprehensive booklist... $1.00; $2.00 foreign.
Research Associates, PO Box 3583, Boynton
Beach, FL 33424-3583

MORSE CODE: learn in less than one hour.
Moneyback guarantee. $15.00 and self-ad-
dressed envelope. PO Box 1407, Tustin, CA
92680.

COMPUTER SOFTWARE

HUBBLE TELESCOPE Photc;\?ra hs SEG":S) —
GALAXIES in the YOUNG UNIVERSE Series,
$9.99 + $2.00 shipping. Entire public Hubble Se-
rigs available. SPACEPICS, POB 75711, OKC, OK
73147.

ANTIQUE ELECTRONICS

TUBES, CAPACITORS, parts. Thousands in

large illustrated catalog. $3.00 US/Canada,

gss.oo overseas). Don Diers, 4276-E North 50th
treet, Milwaukee, W1 53216-1313.

MISCELLANEOUS
ELECTRONICS FOR SALE
RESISTORS $1 a dozen. Catalog $1, foreign add

$1. Zipfast, Box 12238, Lexington, KY
‘_1_0581-2238.

ADVERTISING INDEX
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Electronics Paperback Books

How to Use
Op Amps

BP88—How to Use
OpAmps...$5.95. A de-
signer’s guide that cov-
ers operational ampli-
fiers. Serving as both a
source book of circuits
and a reference book for
design calculations. The
text is non-mathematical
and easy to understand
by most readers.

BP113—30 Solder-
less Breadboard Pro-
jects-Book 2...$5.95.
Companion to BP107.
Presented in exactly the
same style using “Ver-
obloc” breadboards. All
the breadboard projects
in this book are based
on CMOS logic integrat-
ed circuits.

BP177—introduc-
tion to Computer Com-
munications...$5.95.
Details on types of
modems and their suit-
ability for specific appli-
cation, plus details of
connecting various com-
puters to modems, and
modems to the tele-
phone system.

f‘ BP350—Electronic
Electronic ‘ Board Games...$6.00.
Board Games.

Twenty novel electronic
board games that you
can build from the plans
in this book. Some games
are motor racing, search-
ing for buried treasure or
for gold in Fort Knox, —
there is something for you
to build and enjoy!

[ BP61—Beginners Guide to Digital
Techniques...$5.00. Covers the basics
of digital techniques—decimal, binary,
octal and hexadecimal numbering sys-
tems are covered plus insights on
weighted and non-weighted binary-
coded-decimal codes and alphanumeric
codes. The basic building blocks of cir-
cuit logic, the common AND. OR, NAND,
NOR and EXCLUSIVE-OR gates and
bi-stables are thoroughly covered.

ABeginnersGuideto|

Modern Electronic
Components

[] BP285—A Beginners Guide to
Modern Electronics Components...
$6.50. It is easy for newcomers o elec-
tronics to become confused. There are a
great many different types of compo-
nents available often with numerous
variations of each type. This book pre-
sents the reader with a vast amount of
invaluable parts information to enable
the right component to be selected every

time for repairs and projects.

[ PCP103—Practical MID! Hand-
book...$9.95. The Musical Instrument
Digital Intertace (MIDI) is surrounded by
a great deal of misunderstanding. This
book is aimed at musicians and techni-
cians who want to explore the vast ca-
pabilities of MIDI. It covers MIDI-based
equipment you can use: keyboards,
drum machines, sequencers, effects
units, mixers. drum pads guitars. There's
also a section on computer music.

PCP119—Electron-
ic Music and MIDI Pro-
jects...$14.95. Save
cash by building the
MIDI gadgets you need.
Want a MIDI Thru box,
program change pedal,
Metronome, analog echo
unit? Over 16 practical
and very useful music
and MIDI projects.

[] BP121—How to De-
sign and Make Your
Own PCBs...$5.75. Sim-
ple methods for copying
printed-circuit board de-
signs from magazines
and books on to copper.
Covers all aspects of
simple PCB construction
as comprehensively as
possible.

BP44—IC 555 Pro-
jects...$5.95. Every so
often a device appears
that is so useful that one
wonders how life went
on before without it. The
555 timer integrated-cir-
cuit chip is one such de-
vice. Included are basic
and general circuits used
by most hobbyists.

_'l [ PCP109—Everyday
| Electronics Data Book
... $10.00. An invaluable
DATA | source of electronics in-
formation—the text con-
tains sections that deal
with the underlying the-
ory of electronic circuits
and a wide range of
practical electronic uses
for everyone.

BP301—Antennas for VHF and
UHF...$6.00. From installing a TV or FM
antenna to setting up a multi-antenna
array for shortwave listening or amateur

. fadio, this book explains the basics of
. VHF and UHF antenna operation and

installation. The text describes in easy-
to-understand terms the essential infor-

-mation about how antennas work, the

advantages of different antenna types,
and how to get the best performance.

Loudl'pnkora

Musiclaps

o

P

[ BP297—Loudspeakers for Musi-
cians...$6.25. Contains all the informa-
tion that a working musician needs to
know about loudspeakers; the different
types, how they work, the most suitable
for different instruments, for cabaret
work, and for vocals. It gives tips on con-
structing cabinets. wiring up, available
fittings, finishing and how to connect
multi-speaker arrays. etc. Includes ten

enclosure designs with plans.

— PCP110—Electronic Power Supply
Handbook...$10.95. All types of power
supplies used for electronics purposes
are covered in detail, starting with cells
and batteries and extending by way of
rectified supplies and linear stabilizers to
modern switch-mode systems, IC switch-
mode regulators, DC-converters and in-
verters. The devices, their operating prin-
ciples and typical circuits, are deait with
in detail.

o

&

i

BP254—From
Atoms to Amperes...
$6.50. Explains in crys-
tal-clear terms the fun-
damentals behind the
whole of electricity and
electronics. Really helps
you to understand the
basis of the complex
subject perhaps for the
first time ever.

] PCP101—Practical
Digital Electronics
Handbook...$9.95. An
introduction to digital cir-
cuits, logic gates, bi-sta-
bles, timers, micro-
processors, memory
and /O devices. A spe-
cial feature of the book
is the section on digital
test gear projects.

BP315—Introduc-
tion to the Electro-
magnetic Wave...$5.95.
A fundamental and
| easy-to-understand ap-
proach to a complicated
theory topic. The begin-
ner requires no more
than elementary mathe-
matics and basic knowl-
edge of electronics.

ir acuricaiothe |
Bl gy Wave

[ #228—Essential
Theory for the Hobby-
ist...$5.25. Supplies to
the hobbyist background
knowledge tailored to the
specific requirements of
the hobbyist. Relevant
material is presented it
in a readable manner
with minimum mathe-
matics.

] BP267—How to Use Oscilloscopes & Other Testing Equipment...$6.95
Get with the next step to proficient troubleshooting.

1 PCP111—Electronic Test Equipment Handbook...$13.95
The all-purpose, all-pro handbook that covers basics to in-circuit testing.

TEST EQUIPMENT SPECIALS

[] BP239—Getting the Most from Your Multimeter...$5.95
Covers analog and digital gear, component and gear testing.

SUBSTITUTION GUIDES FOR HOBBYISTS

[ ] BP85—International Transistor Equivalents Guide...$7.50
The ultimate guide to replacing foreign and domestic transistors.

| BP108—International Diode Equivalents Guide...$5.95
Rectifiers, Zeners, LEDs, OCls, diacs, triacs...all hobby types.

L] BP140—Digital Equivalents and Pin Connectors...$12.50
A master reference for builders who design projects.

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. BOX 240, Massapequa, NY 11762-0240

Name _
Address

City _
PE6

State Zip

SHIPPING CHARGES IN

USA AND CANADA

$0.01t0$5.00............
$5.011t0$10.00 .
$10.011020.00..
$20.01t0 30.00 ..
$30.01 10 40.00
$40.011050.00 ..
$50.01 and above

SORRY No orders accepted
outside of USA & Canada

Shipping (see chart)
Subtotal ...
Sales Tax (NYS only)..

Total price of merchandise ..

Total Enclosed ...
All payments must be in U.S. funds!

Number of books ordered [

$
-$
- $
.8
$
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VOLTAGE CONTROLLED

CILLATORS

/
25 10 1025MHz (+7dBm output) From s , ' (9'5)-

It's a fact! With Mini-Circuits new POS family of shielded, laser sealed

voltage controlied oscillators, you pay less but get more... top notch Freq Range PhaseNoise Harmonics Power Price
quality, superior performance and value pricing. Model (MHz) (dBc/Hz) (@Bc) 12V DC (Qty.5-49)

Features include wide-band models with near octave bandwidth and linear ~ No. Min.  SSB@10kHzTyp.  Typ. CumentmA $ea
‘Eumng. Low SSB phase noise charac‘tenzed at 100Hz to 1MHz offsets.  pog 50 25.50 110 19 17 1195
xcellent harmonic suppression, typically more than 25dB. RF power  pos.75  37.5-75 -110 27 17 11.95
output typically +7dBm, excellent for driving level 7 mixers. Miniature size, ~ POS-100  50-100 -107 23 18 11.95
only 0.4 X 0.8 inch board space. Hermetically sealed and ruggediy constructed ~ POS-150  75-180 -103 -23 18 11.95
for tough environments. Best of all, Mini-Circuits high performance, highly reliable POS-200  100-200 -102 -24 18 11.95
VCO’s can be yours at value prices starting at only $11.95 each  POS-300 150-280 -100 -30 18 13.95
(aty.5-49). To order from stock, call Mini-Circuits today. POS-400  200-380 -98 28 18 13.95
Mini-Circuits...we’re redefining what VALUE is all about! POS-535  300-525 -93 -26 18 13.95
POS-765 485-765 -85 -21 22 14.95
DESIGNER,S KITS: POS-1025 685-1025 -84 -23 22 16.95

- Notes:Tuning voltage 1 to 16V ired to cover freq. .

K-POS1 $124.95 (contains 1ea. all models). OL:)e?agtlxg taegn?perature r;‘?SS;'?ssoc ‘J‘i'esf’é‘, e

K-POS?2 $79.95(contains 1ea. all modeis except POS-75,-1 50,-300).

- ] [ - ®
[ JMini-Circuits
P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661
For detailed specs on all Mini-Circuits products refer to « THOMAS REGISTER « MICROWAVE PRODUCT DATA DIRECTORY « EEM « MINI-CIRCUITS’ 740- pg. HANDBOOK
CUSTOM PRODUCT NEEDS...Lat Our Experlence Work For You. F 195 Rev A
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