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The new Fluke 45 has dual display versatility.

With 2 multifunction
displays and 16 dif-

ferent measurement
capabilities, the new
Fluke 45 does virtu-
ally everything you

want a meter to do.

Andfora surprisingly
affordable price.

The 5-digit, 100,000 count dual dis-
plays give you more information in less
time — and with less effort. For example,
measure the VOC output of a power sup-
ply while measuring the VAC ripple. Or
check the amplitude and frequency of an
AC signal. From a single test connection!

And the Fluke 45 is designed to make
complex measurements easier, with stan-
dard features like a 1 MHz frequency
counter, Min Max, limits testing (Hi/Lo/
Pass), Touch Hold® and Relative modes.
There are 21 different reference imped-
ances for dB measurements; inthe 2 0
t0 16 (2 ranges, audio power can be auto-
matically displayed in watts.

FLUIKE 45 00\ 0iSPy MarmeTer

Accuracy to get the job done right.

The Fluke 45 is atrue-rms meter,
with 0.02% basic dc voltage accuracy
and 100,000 count resolution on both
displays. Basic dc current accuracy is
0.05%, making the 45 ideal for servicing
4-20 mA current loops. Closed-case
calibration simplifies the calibration
process and increases uptime.

EvenanRS-232 interface is standard.

Connecting the Fluke 45to PCs,
RS-232 printers and modems is as easy
as attaching the cable. An IEEE-488.2
interface and rechargeable batteries are
available as options.

CIRCLE 121 ON FREE INFORMATION CARD
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Get everything
you've ever wanted,
Dual displays.

16 functions. Even the
security of an optional
two-year warranty
extension for only $35.
For all the information
onthe new Fluke 45,
contact your local dis-
tributor. Or call toll-free
1-800-44-FLUKE, ext. 33.

FLUKE 45 DUAL DISPLAY MULTIMETER

$595* Compare and Relative functions
Dual Display Min Max and Touch Hold®

True-ms voltage andcurrent,  functons
including ac+dc Optional PC software for RS-232

0.02% basic dc voltage accuracy  2pplications

0.05% basic dc current accuracy ggt‘tig%a‘g!i%?"‘wz interface,

One year warranty

— Qptional twoyear warranty
extension 835"

1 MHz freguency counter
RS-232interface standard

dB, with 21 reference
|mPedances. and audio power
caiculations.

*Suggested U.S. List Price

John Fluke Mfg. Co., Inc. PO Box C9090 M/S 250C Everett, WA 98206
U.S.: 206-356-5400 Canada: 416-890- 7600 Other Countries: 206-356-5500

© Copyright 1989 John Fluke Mfg. Co., Inc. Al rights reserved. IBM PC is a registered
of i i ines Corporation. Ad No. 0591-F45

FLUKE
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ON THE COVER

What is the first item on your test-
equipment wish list? If you're like
most of us, it's a spectrum analyzer.
And the reason you don’t have one is
because of its high price. We're here
to offer a solution. Convert your os-
cilloscope into a 2-600 MHz spec-
trum monitor for a fraction of the
cost of a real analyzer. For all the
details, turn to page 33.

Plus: » Hardware Hacker
« Audso Update
« Video News
* And lots more!

COMING NEXT MONTH

THE OCTOBER ISSUE
GOES ON SALE
SEPTEMBER 5.

BUILD THE R-E FAX MATE
Now you can use your fax and your regular phone on the same line!
(It works with modems, too))

BUILD A REMOTE A/B SWITCH
The ultimate couch potato’s dream: Never leave your easy chair again!

CIRCUIT COOKBOOK
Dozens of CMOS bilateral switch circuits.

CompUTERDIGEST
Put the 68705 microcontroller to work.

As a service to readers. RADIO-ELECTRONICS publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Because of possible variances in the guality and condition of
matenals and workmanship used by readers, RADIO-ELECTRONICS disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS 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.

RADIO-ELECTRONICS, (ISSN 0033-7862) September 1989. Published monthly by Gernsback Publications, Inc., 500-8 Bi-
County Boulevard, Farmingdale, NY 11735 Second-Class Postage paid at Farmingdale, NY and additional mailing offices.
Second-Class mail registration No. 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A_ and possessions
$17 97, Canada $23.97, all other countries $26.97. All subscription orders payable in U.S.A. funds only, via international postal
money ordercsw check drawn on a U.S.A. bank. Single copies $2.25. © 1989 by Gernsback Publications. Inc. All rights reserved.
Printed in U.S.A.

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

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or 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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DELUXE TEST LEAD KIT

Users call TPItest leads The Absolute Best. The
TLS2000 features the highest quality cable in the
industry -— with spring-loaded safety-sleeved
plugs. U.L. listed (file E79581). Kit: $29. Leads
& probes only: $19. Satisfaction guaranteed.
TEST PROBES INC. Call toll-free for catalog:
1-800-368-5719.
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BNC ATTENUATOR KIT

Contains 4 attenuators — 3dB, 6dB, 10dB,
20dB; 1 feedthrough and 1 termination. Thick-
film circuitry for low reactances. Rugged de-
sign resists shock and lasts longer. Rectangular
shape stays put on the bench. Impedance: 500
Frequency: 1GHz. Maximum Power: 1kW
peak, 1W avg. VSWR 1.2:]1. Attenuator
Accuracy:+0.2dB. Terminations Resistance
Tolerance: +1%. $150.

TEST PROBES INC. Cail toll-free for catalog:
1-800-368-5719.

CIRCLE 212 ON FREE INFORMATION CARD

ECONOMICAL SILICON
RUBBER TEST LEADS

Best value in moderately priced leads. High
quality, soft, silicon rubber cable. Banana plug
on measuring tip accepts push-on accessories.
Plugs have spring-loaded safety sleeves. Model
TL1000 $14.00. Satisfaction guaranteed.
TEST PROBESINC. Calltoll-free for catalog;
1-800-368-5719.

CIRCLE 213 ON FREE INFORMATION CARD

COAX ADAPTER KIT

+ Create any adapter in seconds

» Make all combinations of BNC. TNC, SMA,
N. UHF. Mini-UHF, F and RCA

The TPI 3000A kit contains male and female
connectors of all 8 types, and 6 universal inter-
faces. Simply screw any combination of 24 con-
nectors to one of the interfaces to create the
desired adapter. $150.

TEST PROBES INC. 9178 Brown Deer, San
Diego. California 92121. Call toll-free for cata-
log: 1-800-368-5719.

CIRCLE 210 ON FREE INFORMATION CARD

No Better Probe Ever
at This Price!

Shown here i
Model SP150
Switchable 1x-10x 49

CIRCLE 181 ON FREE INFORMATION CARD

Risetime less than 1.5 nsec.

« Universal - works with all
oscilloscopes

» Removable Ground Lead

» Excludes External
Interference - even on
scope’s most sensitive range

» Rugged - withstands harsh
environments including high
temperature and humidity

» Advanced Strain Relief -
cables last longer

 Available in 10x, 1x and
switchable 1x-10x

» 10 day return policy -
performance and satisfaction
9178 Brown Deer Road

guaranteed
San Diego. CA 92121
Toll Free 1-800-368-5719
1-800-643-8382 in CA

TES
PRUBES INC

Call for free catalog and Distributor in your area

CIRCLE 123 ON FREE INFORMATION CARD
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WHAT’S NEWS

*

Fastest megabit DRAM chip.

ZEMNE e r

JIM BALLARD OF IBM’S semiconductor manutacturing and development facility runs a
robotic tool that processes the world’s fastest one-million-bit DRAM chips on 8-inch-

diameter silicon wafers.

IBM’s one-million-bit Dynamic
Random Access Memory (DRAM)
chip is now being manufactured in
volume at the company’s plant in
Essex Junction, VT. The chip can
access a bit of data in only 65
nanoseconds (billionths of a sec-
ond)—almost a 20% improvement
over IBM's other megabit chip. The
faster speed is a result of advance-
ments in the manufacturing pro-
cess. The chips are fabricated on 8-
inch diameter silicon wafers,
rather than the industry-standard

4- to 6-inch wafers. Because the
larger 8-inch wafers hold more
chips, manufacturing-line produc-
tivity is significantly increased.

The first application for the new
chip is in the recently announced
Apglication System/400 (AS/400)
model B70, a powerful high-end
addition to the line of computers
designed for small and intermedi-
ate-sized companies. The 65-
nanasecond chip helps make the
B70's processor faster by improv-
ing main storage-access time.

www americanradiohietory com

“Smart fluids” control hydraulic
equipment

Dr. Frank Filisko, a physicist at
the University of Michigan, Ann
Arbor, has developed a water-free
electro-rheological fluid, which
temporarily thickens when sub-
jected to electrical current. The
“smart fluid” might provide some
unusual alternatives to the valves
that are used today to control the
liquid pressure that powers
hydraulic systems.

Those complex, expensive, and
relatively slow valves are the weak
links in all types of modern
hydraulic systems, and scientists
have been working on electro-rhe-
ological fluid as a valve replace-
ment for several decades. Because
the fluid thickens as the electric
field is increased, by controlling
the electrical field it is possible to
exert precise control on the thick-
ness of the fluid—which can
change from its at-rest milk-like
consistency to a gel-like state and
back to its original form in frac-
tions of a thousandth of a second.
All previous versions of electro-
rheological fluid, however, con-
tained water molecules that froze
at low temperatures and boiled
away at high temperatures, render-
ing those fluids impractical for me-
chanical applications.

Dr. Filisko’s formulation con-
tains equal parts of electrically
nonconductive liquid and fine par-
ticles of a solid—for instance, pe-
troleum or silicon oil interspersed
with particles of baking soda,
glass, or silica gel—but no water.
Already being used experimen-
tally by Chrysler in advanced-de-
sign prototype automobiles,
“smart fluids” lead to improved
shock absorbers, clutches,
brakes, and power steering in cars
as well as improvements in any
electrical and mechanical prod-
ucts that contain hydraulic sys-
tems. Actually, there are probably
many future applications that have
not yet been thought of. R-E



Where's Your ELECTRONICS Career Headed?
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Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720
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The Move You Make Today Can Sha
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pe Your Future

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries, about 80% of our students live in the
United States of America.

Grantham College of Engineering
10570 Humbolt Street, Los Alamitos, CA 90720

Please mail me your free catalog which explains your
B.S. Degree independent-study program.

Name Age
Address
City. State Zip
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VIDEO
NEWS

® No barriers. Electronics may accomplish
what politics never could do—the elimination of
technological barriers to visual communications
between nations. In the past, standards
converters costing hundreds of thousands of
dollars were used by television networks to
convert between PAL, SECAM, and NTSC
television standards. In the very near future—
like next year—our home VCR’s will be able to do
the job. Both Panasonic and JVC have shown
video recorders that can convert from any of the
world’s TV standards to any other. Neither
company has announced a definite price for its
standard-converting VCR, but both have indicated
that the VCR’s will be consumer products. Both
use digital technology to play tapes recorded in
any one standard on a TV set of any other. Thus,
within a year or two, families separated by
oceans may be able to communicate irrespective
of arbitrary video standards.

® More small ones. Just about every
manufacturer is adding new carry-along video

systems combining LCD color screens with VCR's.

Sony has just introduced its second model—a
“giant-screen” 4-incher—as a step up from its 3-
inch Video Walkman. Both use 8mm VCR/'s.
Panasonic has introduced a 3-inch model using a
Super VHS-C compact cassette mechanism, to be
followed by a 4-inch with full-size VHS. Sharp,
which makes the 4-inch LCD used in both the
Sony and Panasonic models, introduced its own 4-
inch carry-along with a full-size VHS recorder.
Hitachi is offering a “laptop VCR” combining a
VHS Hi-Fi recorder with a 5-inch LCD screen.
JVC has shown a mini-modular model consisting
of a tiny camera, a VHS-C deck, a tuner, and an
LCD monitor that can be used in different
combinations. Snapped together, the deck and
camera comprise a miniature camcorder, while
the tuner, deck, and screen make up a portable
entertainment center.

Also getting smaller are 8mm camcorders.
Using a compact new transport and a 4-layer
circuit board, Sony has miniaturized a full-feature
camcorder to the point where it weighs less than
two pounds and fits easily in the palm, or even in

DAVID LACHENBRUCH,
CONTRIBUTING EDITOR

a coat pocket. Yet, it has a 6:1 zoom lens and a
variable-speed shutter.

® The big game battle. It would be different if
it were only a game, but this one is for keeps.
Nintendo, which has been responsible for the
video-game resurgence and has at least 80% of
the market, now finds its 8-bit game challenged
by two more-advanced, 16-bit games. One is from
its rival, Sega, and the other is a new entry by
NEC. Both systems have more sophisticated
graphics and are capable of playing more
complex games. While the basic Nintendo game
lists at about $150 (and sells for somewhat less),
the two newcomers will have tags of about $200.
The NEC game will even have a CD-ROM as an
accessory—for an additional $400. The big
question is whether Nintendo is vulnerable,
particularly from games whose price takes them
out of the toy category. Just in case, Nintendo has
a 16-bit game that it has already introduced in
Japan but hasn't brought here yet.

Nintendo has another ace up its sleeve. At
press time, it was negotiating with AT&T for a
service interconnecting its video games with
phone lines to provide stock-market reports,
home-shopping services, and other
communications functions. It already provides
similar services in Japan, where its video game is
called “Family Computer.”

® Laserdisc on the brink? Is the laserdisc
family poised for a takeoff? It could be, with more
than a half-dozen companies marketing players
(most of which can also play CD's) and an ever-
increasing number of discs available. Pioneer
expects to sell 80,000 players in the second half
of this year—three times the number it sold in
the same period in 1988. Pioneer thinks that total
pPlayer sales in the U.S. this year will be about
130,000 units, probably double last year’s figure.
Some 500,000 players and 12,000,000 discs were
sold in Japan last year. Pioneer has doubled the
capacity of its American disc-pressing plant in
Carson, CA to 600,000 a month, and Sony is
beginning to press laserdiscs at its Terre Haute,
IN, compact-disc plant. R-E
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ASK R-

WRITE TO:

ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

640K REJECTION S e T

I'm the proud owner of an IBM R/ groc 13"0013
XT clone motherboard, but I'm S g5 351 Efﬁ:;g;igii
having a problem with it. Every- s42 A . i = Yy %=
thing is fine when 1 set it up with $/K A= ¢j‘ ——— &230/ :
256K of memory, but it will lock up Z by LHE
whenever | try to put 640K on the 325 bl 555 B “#0/8 cofle | & o
board. After some extensive trou- b Gl I; & VR M AN Fodm
bleshooting, I've determined that b aall / S
the problem is the bipolar PROM T s /l T+ 4 | Grese
used to generate bit nine for the = iz e,
256K RAM chips. | can’t read the ”A’/’%ﬂ
one | have, and nobody will sell a L gl
replacement PROM. Any ideas?— FIG. 2

C. Hlis, Tacoma, Washington

As a matter of fact, | have three
ideas. The first is to replace the
motherboard, the second is to
replace the PROM, and the third
is to simulate the action of the
PROM with some discrete logic.
Let’s take those one at a time.

The easiest thing to do is just
replace the motherboard. That's
what most people would do but

itwould rub me the wrong way to
toss the motherboard away just
because one chip is bad—call ita
matter of principle. Even though
the cost of an XT motherboard is
a lot less than the cost of your
time, the fact that you're writing
for help indicates that you're also
aman of principle. So optionone
goes out the window.

Hex Dump of the 745287 PROM that Creates Bit "9

0O I 2 3 4 5 6 7 8 9 A B e b E P
00 - 00 02 04 06 01 03 05 07 09 OB OD OF 03 05 07 01
10 - 00 00 OO0 OO0 02 04 06 05 07 09 OB OD OF 07 09 OB
20 - OO0 00 OO0 OO 02 02 02 02 04 06 09 OB OD OF OB 0D
30 - OO0 OO0 OO0 OO 02 02 02 02 04 04 OD OF OF 01 03 05
40 - 01 03 05 07 09 0B OD OF 01 03 05 OF 07 09 0OD OF [
50 - 03 05 07 09 OB OD OF 01 03 05 OF 07 09 OD OF 03
60 - 05 07 09 OB OD OF 01 03 05 OF 07 09 OD OF 07 05
70 - 07 09 OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07
80 - 07 09 OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07
90 - 09 OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07 09
A0 - OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07 09 OB
BO - OD OF 01 03 05 OF 07 09 OD OF 03 05 07 07 09 OB
CO - 09 OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07 09
DO - OB OD OF 01 03 05 OF 07 09 OD OF 03 05 07 09 OB
EO - OD OF 01 03 05 OF 07 09 OD OF 03 05 07 09 OB OD
FO - OF 01 03 05 OF 07 09 OD OF 03 05 07 07 09 OB OD

FIG. 1

www americanradiohistorv com

Therightwayto fix the board is
to replace the PROM. And even
though lots of companies in the
USA are selling Taiwanese XT and
AT computers, there are rela-
tively few companies in Taiwan
that actually etch the boards.
Most computer companies buy
the boards, stuff them with com-
ponents, build them into com-
puters, and put their name on
the case. That means that there
aren’t that many different boards
on the market, so there’s a
chance of finding a replacement
PROM.

Every motherboard I've seen
that can handle 640K uses a
745287 256 x4 bipolar PROM to
map in the extra 384K of memory,
and all the PROM’s contain the
listing in Fig. 1. If you can’t burn
PROM’s yourself, check the ad-
vertisers in the back of this maga-
zine; several of them have
PROM-burning services.

The last alternative is to use
some logic to generate the
needed address lines. However,
before you even think of taking
on a job like that, you must have
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an accurate schematic of the
board. You indicated in your let-
ter that you were including the
board schematic, but it never got
to me so there’s really no way |
can suggest a circuit for you. If
you send me a copy of the sche-
matic, I'll take a closer look at the
problem.

ALTERNATE DIMMING

I'm looking for a special-effect
lighting-control circuit. It has to
alternately increase the brightness
of one bulb while decreasing the
brightness of another. I'm pres-
ently using two regular dimmers
with small motors that physically
rotate the shafts. Is there some
easier way to do that elec-
tronically?—L. Hurst, New Or-
leans, Louisiana

From what you described in
your letter, just about anything
else would be easier, although
nothing could be anywhere as
straightforward. You can do the
whole thing electronically, but
the problem has to be broken
down into a few parts.

In order to alternately dim and
brighten a light bulb, a circuit
has produce a low-frequency
sine wave or other similar output
waveform. If you use the sine-
wave to control a light, as the
voltage increases and decreases,
the light bulb will get brighter
and dimmer, and you’ll want to
be able to adjust the cycle time
from about 1 to 10 seconds.

The circuit in Fig. 2 uses a 555
oscillator, and the potentiometer
can vary the frequency from ten
to one hundred Hz. We've multi-
plied the required frequencies
by ten because we're using the
555 clock to control the 4018,
which is a programmable coun-
ter set to divide by ten.

By summing the outputs of the
4018, and connecting the Q5 out-
put to the Data input, the chip
will produce a rising and falling
staircase waveform at a frequen-
cy of one-tenth the 555's clock
rate. It's a kind of make-believe
sine wave. There’s not enough
room here to go into a complete
description of the 4018, but a
good data book will help you un-
derstand what the chip is doing.

The stepped output from the
4018 looks something like a cross

www americanradiohistorv com

between a triangle wave with a
flat top, and sine wave with steep
sides. If you want a better ap-
proximation, you have to cas-
cade 4018's to get more steps,
and add filtering to smooth the
output.

Since we're only controlling an
incandescent bulb, however, the
waveforms we're getting from
the circuit are good enough. You
can add more stages and filtering
if you want, but first try the cir-
cuit as shown to see if you really
need the extra stages.

The actual control of the bulb
is being done by a standard light
dimmer. You can either build the
one shown or modify a store-
bought one. Whichever you
choose, remember that you're
playing around with the AC line
voltage, so be careful where you
stick your fingers.

The varying voltage from the
4018 is directly driving the LED
half of an MOC3010 optocoupler.
The other half of the op-
tocoupler is controlling the light
dimmer’s triac. As the 4018's out-
put voltage increases, the incan-
descent bulb will get brighter,
and as the 4018’'s output voltage
decreases, the bulb will dim.

The circuit in Fig. 2 controls
only one dimmer, but there are
ways around that. You can invert
the output of the 4018 and use it
to drive a second optocoupler
and dimmer or, if you want to be
slick and sneaky about things,
you can useasingle light dimmer
to do the whole job.

Remember that when the dim-
mer’s triac turns off the bulb,
you've got 120 volts across the
dimmer. That means you can
hang one bulb on the dimmer
outputs, and a second one
across the dimmer itself. That
way, the brightness of the two
bulbs will always be exactly out
of phase with each other.

If you decide to use one dim-
mer to control both bulbs, make
sure that both bulbs have the
same wattage. The bulb sitting
across the dimmer will be draw-
ing its operating current through
the filament of the first bulb, and
nothing can cause more trouble
than using the filament of a 60-
watt bulb to supply current to a
500-watt flood light. R-E
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ISDN QUESTIONS...

First, let me congratulate you. |
consider Radio-Electronics to rank
right at the top of publications
available for experimenters.
You're doing a great job.

I’d like to comment on the arti-
cle “ISDN Prototyping Telephone”
(Radio-Electronics, May and june
1989). I've been keenly interested
in ISDN for many months now. In
my mind, it may portend a revolu-
tion in the way that information is
transmitted, affecting the very
roots of our social, political, and
educational systems. For those
reasons, | recently tried to ascer-
tain the status of ISDN with both
AT&T and my local carrier, GTE.
What | discovered was quite dis-
maying—the corporate giants are,
once again, mounting a campaign
of secrecy to maximize their future
financial gain from a digital phone
system.

It seems that some people just
never learn their lesson. In the
case of ISDN, AT&T has everything
to gain, and nothing to lose, from
public dissemination of the tech-
nology. Moreover, there is still no
standardization of the NT1's—yet
GTE has announced their inten-
tion to begin widespread market-
ing in 1991!

For those reasons | was most in-
terested in the ISDN articles. | was
somewhat disappointed, however,
that it did not mention the video-
data capabilities of ISDN (using ei-
ther or both of the 64-Kbit chan-
nels), the D-channel potential for
controlling or manipulating the
signal level, and the structure and
role of the NT1. Does the TE1 re-
place the NT1in your application?
Can the two 64-Kb channels be
combined, using the D channel, to

vield an effective data-rate trans-
mission of 128-Kb?

HOWARD BARNES

Lompoc, CA

...AND ANSWERS

I understand your chagrin with
“Corporate America,” but | think
that we must remember that they
are in business to make money,
not to produce engineering mag-
ic. When the users demand a
product like ISDN, the vendors
will respond. In my area, South-
western Bell is aggressively mar-
keting ISDN.

The Millcom Prototyping Tele-
phone does need an NT1before it
is connected to an ISDN subscrib-
er line, like any other TE1l. We
mentioned video capabilities
twice in the article, but we didn’t
dwell on it. Nor did we go into
much detail about how an ISDN
network is engineered. We want-
ed to provide the readers—some
of whom may be unfamiliar with
the specifics of ISDN and tele-
phone-company networking—
with a general overview. There are
publications that describe 1SDN
and baseband networks in greater
detail (see Radio-Electronics, Oc-
tober 1988); we just felt that it was
beyond the scope of our article.

William Stallings has written a
book, ISDN: An Introduction, that
I'm looking forward to reading. It's
available from the Small Computer
Book Club.

As far as | know, the multiplex-
ing of the B and D channels is a
function of the ISDN switching
equipment and not under user
control, if l understand your ques-
tion correctly. Also, in some ISDN
trials, | believe that they are using
D-channel data to manipulate ana-
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log devices, though that falls out-
side my area.

Several publications have de-
scribed ISDN as a “cult” tech-
nology. | feel that because users
have become technology-con-
scious after mastering the PC and
LAN’s, they don’t immediately
trust anything that’s not as easily
understood. It's our job to explain
tothose users that ISDNis simply a
problem-solving tool for profes-
sional communications people to
use—it's not a religion.

DOUG TOUSIGNANT
St. Peters, MO

PROPER TERMINOLOGY

| would appreciate it if your writ-
ers, especially those with scientific
and technical backgrounds, would
stop using the phrase “light-years
ahead” incorrectly, as in the sen-
tence: “Windows/386 is light-years
ahead of Windows/286."

A light-year is a measure of
distance (approximately 5.86 x 102
miles)—not of time! Simply stating
that one product is years ahead of
another would convey the mes-
sage correctly.

By the way, in the same article
(“Put a 3865X Tiger in Your Tank,”
Radio-Electronics, june 1989), re-
ducing the number of parts re-
quired in a standard AT design
from 100 to 29 is a reduction by
about % and not 4, as stated.
BUD DAMYANOVICH
Utica, Ml

But, what the author meant to
say is that it's miles ahead! (You’re
right about the %!)—Editor

ASK R-E CORRECTION
For anyone who is interested in
the retriggerable monostable cir-



cuit that was in Fig. 1 of the June
1989 Ask R-E, take note of this cor-
rection. The direct connection be-
tween the transistor’s emitter and
+V should be removed. Doing so
will prevent +V from shorting to
ground when the transistor is
turned on.—Editor

TO BE (OR NOT TO BE)
CONTINUED

| am commenting on your edi-
torial style in the hope that you will
stop using a cheap marketing
technique in favor of an approach
that will better serve your readers,
as well as your own long-term in-
terests. | am referring to the meth-
od you use of having a “teaser”
construction article that runs in
several parts in subsequentissues.
As a subscriber, I've had to wait as
long as two months to get the full
information on a kit or project.
When 1 have to wait that long, |
generally lose interest.

If you ever decide to start put-
ting the whole project in a single
issue, 1 might start subscribing
again. | just wish that you’d stop
revealing your projects a bit at a
time, like a cheap stripper.

| realize that this letter could be
more diplomatic, but the com-
ments are honest and well intend-
ed. People do not pay for a
product alone; they pay for satis-
faction. As long as you satisfy—not
tease—they’ll pay.

JAMES GREENBERG
Carrollton, TX

We're sorry that you feel as you
do, but please consider the alter-
natives. Radio-Electronics would
have to (1) turn down any man-
uscript, no matter how interesting
and well-presented, ifitis too long
tofitinasingle issue; (2) printonly
projects that are simple enough to
fit on three or four pages; or (3)
print only one or two complex
construction projects each issue.
Obviously (1) and (2) are too intel-
lectually limiting, and (3) would
greatly reduce each reader’s
chance of finding a project that ap-
pealed to him. We feel we’re offer-
ing a good compromise. Elec-
tronics is a complex, challenging,
and rewarding hobby—even if it
doesn’t always offer immediate
gratification! —Editor

TV-TRANSMITTING LEGALITIES

The article “Build This Amateur
TV Transmitter” (Radio-Electronics,
June and July 1989), was fine tech-
nically—but | must point out a few
things about it.

The title should really tell the
tale: The only valid use of the de-
vice is by alicensed Radio Amateur
(ham) of Technician Class or high-
er. The article does say that is the
case with the 2-watt version. How-
ever, it seems to suggest that if a
person has such a license he

would be allowed to use the de-
vice for the purposes named both
in the first paragraph of the article
and/or those listed in the “Lia-
bility” paragraph on page 46 of the
Juneissue. Part 97 of the FCC rules
governing amateur radio specifi-
cally Jimit the nature of transmis-
sions to non-commercial—in
other words, not for profit or con-
sideration of any kind.

In the article’s first paragraph,
seven possible uses are listed. The
first, amateur TV transmitting, is
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legitimate. The second, video in-
stallations where cable hookups
are not possible, is only OK for
non-commercial purposes by a li-
censed ham. Number three, se-
curity and industrial work, is defi-
nitely not allowed. The regulations
regarding the fourth use, simulta-
neous viewing of several remote
TV receivers, are vague, but the
ham-only rules apply, as they do
for number five, remote sensing.
The low-power version of the de-
vice might be useful as a modu-
lator for a home-type MATV
system for the sixth use, cable
transmission—but one must be
careful not to radiate any signal.
The seventh suggested use, as a
wireless VCR link, is another that’s
absolutely not allowed.

As for the uses listed in the “Lia-
bility” paragraph: The ham-only
rule applies to educational pur-
poses; for legitimate TV broad-
casting, even low-powered TV
stations have a minimum power
output, and it’s not 2 watts; and
industrial and scientific purposes

mitting is perfectly all right (for li-
censed hams, of course).

The article mentions the au-
thors’ February 1986 article about a
wireless TV link. As | recall, one of
the following issues contained a
letter from the FCC reminding Ra-
dio-Electronics and your readers
that this type of device is not al-
lowed under FCC rules. That is still
the case. Although Part 15 has re-
cently undergone some changes,
it specifically precludes the wire-
less VCR link use.

I must object to the Parts List for
offering kits with crystals in the
430-MHz ham band while not mak-
ing it clear that not just anyone can
operate those for any purpose. Do
you know if the supplier checks to
see if those who order the kit are
licensed radio amateurs? Many
commercial radio dealers that sell
amateur-radio equipment insist
that purchasers be licensed. Crys-
tals for operation on TV channels
14 and 15 are also offered—that is a
definite no-no.

I am a long-time subscriber to

the articles. | believe that the TV-
transmitter article could encour-
age many technically oriented
readers to study and obtain their
Amateur Radio Licenses. It should
have been presented in that light.
JOHN ANTONUK, ALZID
Rhinelander, WI

LESSONS LEARNED

| built the “Active Antenna” (Ra-
dio-Electronics, February 1989). It
didn’t work, so | sent it back to the
author, Rodney Kreuter. He fixed it
for no charge! | was very happy
and surprised. He found that there
were two poorly soldered joints,
the FET was in wrong, and the bat-
tery was intermittent.
FRED B. KOLCHIN
Texarkana, TX

We’re happy that Mr. Kreuter
was able to help you. He certainly
went beyond the call of duty. We
hope you've learned something
from the experience—not only
about Rod Kreuter, but about
proper soldering and construction
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1. End Blown Fuses.

The new 200 Series multimeter is
protected from excess voltage or surges
with a self-resetting fuse.

2. Keep Your Eyes On Your Work.

Quickly probe a circuit board listening
for audible tone changes that pinpoint
the problem without glancing at

the LCD.

3. Detect Intermittents.

Hear a distinctive crackling sound
when an intermittent occurs.

4. Find Dead Capacitors.
Capacitor voltage build-up or
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bleed-off is heard loud and clear with
the 200 Series’ Audible Readout.

5. Find Logic Stuck-Ats.

Using standard leads, a fast Logic
Pulse Detector lets you easily detect
pulses down to 50ns.

6. Adjust Voltage Levels.

When adjusting audio or video
response, an audible tone that changes
pitch as measured signals increase or
decrease permits faster and easier
adjustments.

] Stop Third Hand Problem.
Tilt stand and Skyhook; " auto-ranging,

and Audible Readout allow you to
spend less time fiddling with your
meter.

FEATURES | 222 223 |

Audible Readout e
Logic Pulse Detector o
Fast Auto-Ranging o °+
Self-Resetting Fuse ° L
Auto-off Battery Saver . o

DC Voltage Accuracy 0.5% 0.25%
Warranty 2 years 2 years
Price $129.00  §149.00

The 200 Series. Multimeters that
take the work out of work. Call
or write for complete information.
1-800-227-9781 Inside California.
1-800-854-2708 Outside California.

Beckman Industrial”

An Affiliate of Emerson Electric Co.

Instrumentation Products Division

3883 Ruffin Road, San Diego, CA 92123-1898

(619) 495-3200 * FAX (619) 268-0172 * TLX 249031
CIRCLE 98 ON FREE INFORMATION CARD

www americanradiohistorv com

© 1989 Beckman Industrial Corporation

Specifications subject to change without notice.

6861 Y3gW3id3S

1

-~



Join
the

C
Book
Club’

BUCHSBAUM'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA, Third Ed. B8y
W.H. Buchsbaum, revised by R.C. Genn,
Jr. 635 pp., 357 flius & tables. This best-
seiling reference is invaluabie for
engineers whose work Involves going
outside their own area of expertise. Cover-
age includes digital logic; optoelectronics;
antennas and transmission lines; RF and
microwave fundamentals; communica-
tions sytems; television systems; com-
puters; radio; recording; and more.

583880-X Pub. Pr., $34.95 Club Pr. $26.50

PRINTED CIRCUITS HANDBOOK,
Third Edition. By C.F Coombs, Jr. 960
pp., 556 iffus. Here in one handy volume
is all the information you need to design,
manufacture, test, and repair printed wir-
ing boards and assemblies. This new
edition features ten all-new chapters,
including three on SMT

126/097 Pub. Pr., $63.50 Club Pr., $45.50

32-BIT MICROPROCESSORS. Fdited
by H. J. Mitchell, 248 pp., 104 illus. and
tables A complete survey of the architec-
ture, operation, and applications of to-
day's most important new devices from
AT&T, Inmos, Intel, and Motorola.

425/85X Pub. Pr., $48.50 Club Pr., $35.00

MICROWAVE AMPLIFIERS AND OS-
CILLATORS. By C. Gentili. 150 pp., 79
tlus. A thorough, practical introduction to
the theory and design of microwave ampli-
tiers and oscitlators, with coverage of the
scattering matrix, the gailium arsenide
field-effect transistor, and microstrip
technology.

229/953 Pub. Pr., $39.95 Club Pr., $27.95

COMMUNICATIONS RECEIVERS:
Principles and Design. By Ulrich L.
Rohde and TTN. Bucher, 608 pp., 402
illus. Everything you need to know If you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers. shortwave, broadcast, radar,
military, marine, aeronautical, and more.
535/701 Pub. Pr., $62.50 Club Pr., $44.50
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¢ your one source for engineering books
from over 100 different publishers

¢ the latest and best information in your field

¢ discounts of up to 40% off
publishers’ list prices

New Members!
Take any one of these great

professional
books

for only
as a premium with your
first selection!

Spectacular values up to $99-90

ENGINEERING FUNDAMENTALS
FOR THE PROFESSIONAL
ENGINEERS' EXAM, Third Ed. 8y L.
M. Polentz. 432 pp., 170 illus. Features
worked-out solutions and full explana-
tions for all sample problems so you can
learn how to solve them . It's a dependable
way to prepare for the exam or a perfect
on-the-job reference

503/931 Pub. Pr., $39.50 Club Pr., $27.95

ELECTRONICS
SOURCEBOOK

FOR TECHNICIANS
AND ENGINEERS

592 pp., 800 illus., softbound  335/591

This condensed, paperback version
of the Handbook for Electronics

filters, microwaves, and fiber optics .
to using the full spectrum of technical
equipment, the Sourcebook is the
single most convenient professional
electronics reference availabie.

RADIO-ELECTRONICS

Engineering Technicians is the perfect
on-the-job reference for all electronics
professionais From fully worked-out ex-
amples. explanations, tables, and graphs
through up-to-date coverage of active

"7 $24.95
Value—Yours
ABSOLUTELY

FREE

-
[=-]

when you join!
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AUTOMATIC CONTROL SYSTEMS,
Fifth Ed. By B. C. Kuo. 736 pp., illus.
Provides an overview of automatic control
systems, including in-depth coverage of
classical control techniques, optimal con-
trol theory, and analog and digital control
system design. This up-dated edition
discusses the latest ideas on the use of
computers to design control systems and
as components of such systems.

583706-4 Pub. Pr., $51.00 Club Pr., $36.95

OP-AMP HANDBOOK, Second Ed.
By F W Hughes. 320 pp., 231 illus.
Organized for on-the-job reference, this
handbook covers all facets of op-amps,
from stability and protection to signal
processing using op-amps. Includes a
collection of over 60 practical circuits for a
variety of applications, procedures, and
experiments

583651-3 Pub. Pr., $39.00 Club Pr., $27.50

HANDBOOK FOR SOUND
ENGINEERS: The New Audio
Cyclopedia. £dited by G. Ballou. 1,247
pp., over 1,200 illus. This giant handbook
gives you truly comprehensive coverage
of sound — and the methods of produc-
ing. reproducing, controlling, changing,
reinforcing, and measuring it.

583913-X Pub. Pr., $79.95 Club Pr., $55.95

www americanradiohietory com

ESSENTIAL CIRCUITS REFERENCE
GUIDE. 8y J. Markus & C. Weston. 528
pp.. illus. Collects into one convenient
volume more than 1,000 ready-to-use
circuit diagrams for today's electronics
applications. Now you can have the circuit
you need in a matter of seconds — without
having to reinvent the wheel

404/623 Pub. Pr., $59.50 Club Pr., $47.50

CIRCUIT DESIGN FOR ELECTRONIC
INSTRUMENTATION: Analog and
Digital Devices from Sensor to
Display, Second Ed. 8y D. Wobschall.
400 pp., 365 iflus. Brings you the entire
process of circuit design in a comprehen-
sive, easy-to-follow format. This new
edition reflects the latest in IC technology,
including CMOS and ECL devices.

712/31X Pub. Pr., $49.50 Club Pr., $36.95

AMERICAN ELECTRICIANS' HAND-
BOOK, Eleventh Ed. By T Croft and
W. Summers. 1,824 pp., 1,560 iHus. This
newly updated handbook shows you how
to select, install, maintain, and operate all
the latest electrical equipment and wiring.
It inciudes the most recent code require-
ments, basic formulas, and a weafth of
circuit diagrams and illustrations.

139/326 Pub. Pr., $69.50 Club Pr., $49.50

MICROELECTRONICS, Second Ed.
By J. Miliman and A. Grabel. 1,001 pp..
646 illus. Takes you from the basics of
semiconductor properties to an under-
standing of the operation of solid-state
devices, and then to more advanced
topics. Its up-to-date coverage, real-life
examples, and practical data make this an
ideal reference for the working engineer.

423/30X Pub. Pr., $53.95 Club Pr., $41.50

ENGINEERING MATHEMATICS
HANDBOOK, Third Ed. By J. J. Tuma.
512 pp., illus. This best-selling handbook
gives you the essential mathematical
tools-formulas, definitions, theorems, ta-
bles, and models for computer program-
ming — that you need for your day-to-day
engineering calculations.

654/433 Pub. Pr., $49.50 Club Pr., $34.50



BASIC TELEVISION AND VIDEO SYS-
TEMS, Fifth Ed. By B. Grob. 592 pp.,
illus. Provides the clearest picture of how
television and video systems work, and
what to do when they don't. Covers
television receivers, VCR's, video cam-
eras, and cable systems — all in readable,
practical detail.

249/334 Pub. Pr., $35.95 Club Pr., $24.95

ANALOG ELECTRONIC CIRCUITS. By
G. M. Glasford. 480 pp., 350 illus. Gives
you the detailed information and equa-
tions you need to create and analyze top
quality circuit designs or effectively utilize
the designs of others.

583768-4 Pub. Pr., $55.00 Club Pr., $39.50
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HANDBOOK OF ELECTRONIC NOISE
MEASUREMENT AND TECH-
NOLOGY, Second Ed. By C. A. Ver
gers. 440 pp., 213 illus. Provides answers
to ail your questions about noise origins,
causes, effects. Also shows you how to
predict and measure noise, and how to
design low-noise circuits.

583947-4 Pub. Pr., $39.95 Club Pr., $29.95

SWITCHGEAR AND CONTROL
HANDBOOK, Second Ed. £dited by
R. W. Smeaton. 1,056 pp., 789 illus. The
only handbook that treats all aspects of
switchgear control, including design, ap-
plications, safety, and maintenance. Up-
dated to reflect the changes brought about
by the use of computers, sofid-state
devices, and programmatile controis.

584/494 Pub. Pr., $79.50 Club Pr., $56.95

)

ANTENNA APPLICATIONS REFER-
ENCE GUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 illus. and
tables. Covers the major applications of
antenna technology in all areas of commu-
nications and their design methods. Em-
phasizes important new applications such
as earth station, satellite, seeker, aircraft,
and microwave-relay antennas.

322/848 Pub. Pr., $56.95 Club Pr., $42.50

RADIO HANDBOOK, Twenty-Third
Ed. Edited by W. |. Orr. 667 pp., 1,073
illus. and tables. The latest edition of the
most complete, current resource on radio
technology and its applications. Expert
contributors show you how to select, de-
sign, buiid, test and operate all kinds of
equipment.

584638-1Pub. Pr., $29.95 Club Pr., $23.95

BOB MIDDLETON'S HANDBOOK OF
ELECTRONIC TIME-SAVERS AND
SHORTCUTS. By R.G. Middleton. 378
pp., illus., softbound. Packed with little-
known tricks of the trade and brand-new
technigues, this popular handbook makes
it easier than ever to troubleshoot radio,
TV, audio equipment, CCTV, and more.

583865-6 Pub. Pr., $29.95 Club Pr., $22.50
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Here’s how the Club works to
serve YOU:

B IMPORTANT INFORMATION...WE MAKE IT EASY TO GET!

In our rapidly changing world, those who perform best are those who are best
informed. Designed exclusively for the practicing engineer, the Electronics and
Control Engineers’ Book Club provides you with information that is relevant,
reliable, and specific enough to meet your needs. Each Club bulletin comes vour
way 14-16 times a year and offers vou more than 30 books to choose from — the
best and newest books from all publishers!

B DEPENDABLE SERVICE...WE'RE HERE TO HELP!

Whether you want information about a book or have a question about vour
membership, our qualified staff is here to help. Just call us toll-free or write to our
Customer Service. We also make sure vou get only the books you want. All vou do
is simply tell us your choice on the Reply Card and return it to us by the specified
date. If you want the Main Selection, do nothing — it will be sent to you
automatically. (A small shipping and handling charge is added to each shipment.)

B CLUB CONVENIENCE...WE DO THE WORK!

Bevond the benefit of timely information, Club membership offers many other
benetits. For example, you get a wide choice of books that cannot be matched by
any bookstore — anywhere. And all your books are conveniently delivered right to
your door. You also get the luxury of 10 full days to decide whether you want the
Main Selection. If you should ever receive a Main Selection you don’twant because
the Club bulletin came late, just return it for credit at our expense.

B SUBSTANTIAL SAVINGS...AND A BONUS PROGRAM TOO!

In keeping with our goal to provide you with the best information at the greatest
possible savings, you will enjoy substantial discounts — up to 40% ! — on every book
vou buy. Plus, vou're automatically eligible for our Bonus Book Plan which allows
vou savings up to 70% on a wide selection of books.

B EASY MEMBERSHIP TERMS...IT'S WORTHWHILE TO BELONG!

Your only obligation is to purchase one more book — at a2 handsome discount —
during the next 12 months, after which yvou enjoy the benefits of membership with
no further obligation. Either you or the Club may cancel membership anytime
thereafter.

www americanradiohistorv com
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Be sure to
consider these
important
titles as well!

INTRODUCTION TO RADAR SYSTEMS,
Second Ed. By M. I. Skolnik
579/891  Pub. Pr,$54.95  Club Pr, $42.50
ELECTRONIC TEST EQUIPMENT: Princi-
pies and Applications. By T Byers

095/22t  Pub. Pr, $44.95  Club Pr., $29.95

OPERATIONAL AMPLIFIERS AND LINEAR
INTEGRATED CIRCUITS, Third Ed. By R F.
Coughiin and F. F. Driscoll.
5837544 Pub. Pr., $40.00 Club Pr., $25.95
MCGRAW-HILL'S NATIONAL ELECTRICAL
CODE HANDBOOK, 19th Ed. By J F
McPartiand

457/077 Pub. Pr., $46.50 Club Pr., $31.95
HANDBOOK OF ELECTRONICS CALCULA-
TIONS FOR ENGINEERS AND TECHNI-
CIANS, Second Ed. Edited by M. Kaufman &
A H. Seidman.

335/281 Pub. Pr., $49.50 Club Pr., $37.50
PROBABLLITY, SIGNALS, NOISE. By J
Dupraz

183/309 Pub. Pr., 349,95 Club Pr., $34.95
POWER GENERATION CALCULATIONS
REFERENCE GUIDE. By T. G. Hicks

288/003 Pub. Pr., $41.00 Club Pr., $27.50

HUMAN FACTORS REFERENCE GUIDE
FOR ELECTRONICS AND COMPUTER
PROFESSIONALS. By W. E. Woodson

717/664  Pub. Pr, $39.95  Club Pr., $29.50

REFERENCE DATA FOR ENGINEERS: Ra-
dio, Electronics, Computer, and Com-
munications, Seventh Ed. £dited by E. C
Jordan.

583619-X

THE LASER GUIDEBOOK. By J. Hecht
277/338 Pub. Pr., $55.95 Club Pr., $41.50

Pub. Pr., $69.95  Club Pr., $49.95

FOR FASTER SERVICE IN ENROLLING
cALL ToLL-FRee 1-800-2-MCGRAW

I—-—_—- MAIL THIS COUPON TODAY -————I

McGraw-Hill Book Clubs

Electronics and Control Engineers’

Book Club®

PO. Box 582, Hightstown, NJ 18520-9959

Please enroll me as a member and send me the hwo
books indicated, plus the ELECTRONICS SOURCE-
BOOK FOR TECHNICIANS AND ENGINEERS. | am to
receive one book for just $2.89, the other at the
discounted member’s price, plus local tax, shipping
and handling charges. I agree to purchase a minimum
of one additional book during niy first vear of mem-
bership as outlined under the Club plan described in
this ad. I understand that a shipping and handling
charge is added to all shipments.

Your FREE Sourcebook

335/501 l

write Code No. ol the
$2.89 selection here

wWrite Code No. for the

[

ai ]

Signature

Name

Address/apt. #

City

State

Zip —

This order subject 10 acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. Foreign member acceptance

subject to special conditions.
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Elenco XK-220 Digital
Trainer

The Elenco XK-220 Digital
Irainer is the logical choice
for your logic designs.

CIRCLE 45 ON FREE INFORMATION CARD

D SIGNING DIGITAL CIRCUITS ON PAPER
1s always pretty easy; getting the
circuits to work in real life is an-
other story. But when you use the
right tools for the job, you can at
least minimize the hassles. The
XK-220 Digital Trainer from Elenco
Electronics (150 W. Carpenter Ave-
nue, Wheeling, IL 60090) is the
right tool to use for developing
digital circuits. It provides you
with many convenient features,
such as +5-, +12-, and —12-volt
DC power supplies; three clock
outputs at 1 Hz, 1 kHz, and 100
kHz; eight LED logic indicators;
eight data switches; two no-
bounce logic switches; a 590-pin
breadboard; and 100-pin function-
output breadboard.

The XK-220is especially good for
students, because it is available as-
sembled or as kit, which includes
everything you need to complete
the unit, including solder. The
XK-220 should be affordable even
for people on a budget; the kit
costs $110.00, and the assembled
version costs $150.00.

The XK-220 comes with a well-
written assembly/operating man-
ual, with step-by-step assembly in-
structions to guide you through
the project. It also thoroughly
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covers testing and troubleshoot-
ing, and includes a complete sche-
matic. It goes a long way to ensure
your getting the trainer to work
properly. Unfortunately, the man-
ual makes no mention of what to
do once you've completed the
trainer. We think that a couple of
sample experiments would have
been appropriate.

Specifications

The XK-220 is powered by an AC
transformer, so there’s no need for
any batteries, and an on/off switch
is provided on the control panel.
All of the XK-220's circuitry is con-
tained on two PC boards, one for
the power supply and one for the
rest of the circuitry. Both are silk-
screened for easy parts place-
ment. The +5-volt DC power
supply can provide half an amp,
and the +12- and —12-volt sup-
plies can deliver 150 mA—all three
power supplies are fuse protected.

Eight single-pole double-throw
data switches are provided, each
with one end connected to +5
and one end connected to
ground. And while data switches
are fine for permanently holding a
line high or low, the problem with
ordinary switches is that, when

www americanradiohietory com
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they are activated, their contacts
have a tendency to bounce (they
open and close several times be-
fore coming to rest). Of course,
you could never visually see the
bounce in, say, an LED’s output,
but a high-speed digital circuit
sees each bounce as a separate
throw of the switch. Therefore, no-
bounce circuitry is provided for
the two logic switches to provide
single-pulse inputs for counting
circuits and the like. The no-
bounce circuitry is made up of
NAND gates arranged as flip-flops,
allowing only the first change at its
input to appear at its output.

A 555-timer circuit generates the
three output clock pulses, 1 Hz, 1
kHz, and 100 kHz. A 60-Hz pulse
derived from the AC line voltage is
available as well. All clock pulses
are 5-volt peak-to-peak square
waves. Eight LED logic indicators
are provided, so that you can
monitor the logic state of inputs,
outputs, and whatever else you
like. They are set up to turn on
when their input is over 2.8 volts.

A 2-pin by 50-pin breadboard
provides the outputs for each of
the XK-220’s functions—+5, +12,
12, the clock, etc; each function
has 5 connecting pins. A 590-pin
breadboard is provided for wiring
your own digital circuits. It will ac-
commodate up to eight 14-pin IC’s
at once, with plenty of room for
external components. The sturdy
steel control panel is completely
labelled, and housed inside a rug-
ged plastic case. Space is provided
for storing the linecord.

The XK-220 allows you to simply
“pop” IC’sinand out of a circuit, to
help you quickly develop an un-
derstanding of how digital circuits
work, and with the kit you can also
develop assembly skills as well.
The Elenco XK-220 Digital Trainer
kit may just be the perfect project
for an electronic’s student, but
anyone involved in electronics
would find it to be useful. R-E



WITH CIE

THE WORLD
OF ELECTRONICS
CAN BE YOUR
WORLD, TOO.

L ook at the world as it was 20
years ago and as it is today.
Now, try to name another field
that's grown faster in those 20 years
than electronics. Everywhere you
look, you'll find electronics in
action. In industry, aerospace,
business, medicine, science,
government, communications—
you name it. And as high
technology grows, electronics will
grow. Which means few other
fields, if any, offer more career
opportunities, more job security,
more room for advancement—if
you have the right skills.

SPECIALISTS NEED
SPECIALIZED TRAINING.

It stands to reason that you
learn anything best from a
specialist, and CIE is the largest
independent home study school
specializing exclusively in
electronics, with a record that
spedaks for itself. According to a
recent survey, 92% of CIE
graduates are employed in
electronics or a closely related
field. When you're investing your
time and money, you deserve
results like that.

INDEPENDENT STUDY
BACKED BY PERSONAL
ATTENTION,

We believe in independent
study because it puts you in a
classroom of one. So you can study
where and when you want. At your
pace, no somebody else’s. And
with over 50 years of experience,
we've developed proven
programs to give you the support

such study demands. Programs that
give you the theory you need
backed with practical experience
using some of the most
sophisticated electronics tools
available anywhere, including our
Microprocessor Training
Laboratory with 4K of random
access memory. Of course, if you
ever have a question or problem,
our instructors are only a phone
call away.

START WHERE YOU WANT,
GO AS FAR AS YOU WANT.

CIE’s broad range of entry.
intermediate, and advanced level
courses in a variety of career areas
gives you many options. Start with
the Career Course that best suits
your talents and interests and go as
tar as you want—all the way, if you
wish, to your Associate in Applied
Science Degree in Electronics
Engineering Technology. But
wherever you start, the time to start
is now. Simply use the coupon
below to send for your FREE CIE
catalog and complete package of
career information. Or phone us,
toll-free, at 1-800-321-2155 (in Ohio,
1-800-523-9109). Don't wait, ask for
your free catalog now. After all,
there’'s a whole world of electronics
out there waiting for you.

CIE

Cleveland Institute of Electronics, Inc.
1776 East 17th Street, Cleveland, Oho 44114

Member NHSC
Accredited Member National Home Study Council

. . RE-
Cleveland Institute of Electronics, Inc. AL

sudy information.

Name (print):

1776 East 17th Street, Cleveland, Ohio 44114

YES... I want to learn from the specialists in electronics—CIE.
Please send me my FREE CIE school catalog, including details about
CIE's Associate Degree program, plus my FREE package of home

Address: - -

City: - State:  Zipe

Age: Area Code/Phone No. B -

Check box for G.I. Bill bulletin on educational benefits: MAIL
OVeteran [ Active Duty TODAY!
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Sibex FG-1 Handheld
Function Generator

i : A miniature function
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EARN YOUR

B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our New and Highly Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re-
duce the time required to complete Program and
reach graduation. No residence schooling re-
quired for qualified Electronic Technicians.
Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree. Up-
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in alil 50
States and throughout the World. Established

ONE OF THE DISADVANTAGES OF HAV-
ing a well-stocked test bench is
that you can’t take it with you—on
aservice call, thatis. But like other
electronic gear, test equipment is
getting smaller all the time. A good
case in point is the FG-T function
generator from Sibex, Inc. (1040
Harbor Lake Drive, Safety Harbor,
FL 34695).

The FG-7is a handheld function
generator that is powered by a 9-
volt alkaline battery. It's certainly
not a replacement for a bench-top
generator. But then again, a full-
sized function generator can't fit
in your shirt pocket like the FG-1
can.

The FG-1 offers three waveform
outputs: sine, triangle, and square
waves. The output frequency is
variable from1Hz to T MHz over six
decade ranges, and a maximum
distortion of .5% THD is claimed
by Sibex.

The entire unit is housed in a

plastic trapezoidal case that mea-
sures roughly 3.5x2x1 inches.
The front panel features 4 con-
trols: a power switch, a sine/
square/triangle selector, a range
switch, and a continuously varia-
ble control to adjust the output
frequency within each range. The
output of the FG-7 is made avail-
able at two 5-way binding posts at
the top of the case. The output
waveforms are 5 volts peak-to-
peak.

The heart of the FG-7is an Exar
2206 function-generator IC. That,
coupled with well-designed pack-
aging, keeps the size to a mini-
mum. Four internal PC-mounted
potentiometers are available for
calibration of the output level,
symmetry, and distortion. (See
Fig. 1)

The only feature we didn't like
about the FG-7 was its power
switch. That miniature toggle
switch is sure to get turned on
when the FG-Tis tossed into a tool
box. A pushbutton switch would
be better.

The FG-1 unquestionably
doesn’t offer any new technology,
and its range of functions is quite
limited. Yet we were impressed by
how useful such a simple gener-
ator could be—especially when it's
compared to a full-featured gener-
ator that is sitting behind on a test
bench when you’re out on a ser-

8 Over 40 Years! Write for free Descriptive Lit- vice call. The FG-1 also makes
g erature. sense for a student or a hobbyist
= y who is unsure of what features are
5 COOK’S INSTITUTE really important for the first-time
4 OF ELECTRONICS ENGINEERING function-generator purchase.
(L"D" G XE 25 CYPRessDRIvE With a suggested retail price of
a JACKSON, MISSISSIPPI 39212 $9695, the FG-1 ShOUld ﬁnd a
g FIG. 1 home in a lot of shirt pockets. R-E
CIRCLE 58 ON FREE INFORMATION CARD
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NEW PRODUCTS

CONDUCTIVE PEN.
Planned Products’ Circuit
Works Pen makes applying
solderable electronic traces
to most surfaces as easy as
writing with a normal pen.
The pen “writes” in a highly
conductive silver ink,
providing a low-cost and
easy means of making sol-
derable terminations and
traces for applications such
as making and repairing PC
boards, electromagnetic
shielding, and conductive
point-to-point traces.

The Circuit Works Pen
has a valved tip that allows
the smooth application of
the liquid-silver conductor.
The pen tip opens under
normal writing pressure,
and the liquid conductor
flows easily. The spring-
loaded tip closes to prevent
drying when not in use.
Traces as narrow as Ye-inch
can be drawn with the pen,
which comes filled with
enough silver conductor to
make 150 feet of conductive

*

traces. The polymer ink—
which is many times more
conductive than solder,
with resistivity in the
.03-.05-ohms-sq/mil
range—dries in minutes at
room temperature.
Solderable terminations
can be made using a 250°F
cure for 15 to 20 minutes
after application. Tin, lead,
orsilver solder can be used,

CIRCLE 10 ON FREE INFORMATION CARD

but should not exceed 350°F
for more than 5 seconds.
Hand soldering is possible,
but not recommended;
wave soldering is preferred.
The Circuit Works Pen
costs $9.95 (plus $1.00
postage and handling;
$2.00 outside the US).—
Planned Products, 21105 San-
ta Cruz Hwy., Los Gatos, CA
95030; Tel. 408-353-4251.

TELESERVICING SOFTWARE
PACKAGE. The Tektronix
TeleServicing Software
Package incorporates three
teleservicing functions—
data communications, data
management, and wave-
form graphics. Designed for
use in field service, remote
monitoring, and data-log-
ging applications, the pack-
age links, via modem, a
Tektronix 2230 portable
Digital Storage Oscillo-
scope (DSO) with an IBM
PC, XT, AT, or compatible.
Standard telephone lines
and an RS-232-C interface
are used to transfer infor-
mation between the DSO
and a PC, or between two
DSO’s. The package fea-

CIRCLE 11 ON FREE
INFORMATION CARD

tures windows and pop-up
menus for easy access to a
variety of functions. It has a
phone directory that stores
20 user-programmable au-
tomatic-dialing entries. For
data communications, the

software can quickly config-
ure PC communication
ports, initialize modems,
and direct data to and from
the remote digital scope.
Data management func-
tions include file capture,
storage, and retrieval; i.e.,
waveform data can be re-
trieved from a remote DSO,
displayed or stored to disk
on the computer, or trans-
ferred to a local DSO for ad-
ditional analysis. By adding
a compatible graphics card
to the PC, waveforms can be
plotted on screen and
printed either graphically or
numerically. Users can also
add titles and descriptions
to the waveforms for subse-
quent recall.

www americanradiohietory com

The TeleServicing pack-
age simplifies the trou-
bleshooting of obscure or
difficult signals. It enables
users to build libraries of
reference information for
archival purposes, for docu-
menting performance
characteristics of the equip-
ment being serviced, and
for comparing known-to-
be-good waveforms to on-
site waveforms.

Inits “babysitting” mode,
the package can be used for
remote monitoring of
equipment during normal
operation in distant, haz-
ardous, or hard-to-reach
sites, or for monitoring in-
termittent failures.

The TeleServicing Soft-
ware Package (549-TSS7) re-
quires a Tektronix 2230
portable digital storage os-
cilloscope with RS-232-C in-
terface; an IBM PC, XT, AT,
or compatible personal
computer; and a Hayes-
compatible modem. It has a
suggested price of
$295.00.—Tektronix, P.O.
Box 1700, Beaverton, OR
97075; Tel. 1-800-426-2200.

SWEEP/FUNCTION GENER-
ATOR. B&K-Precision’s
Model 3026 sweep/function
generator is a 0.5-Hz to 5-
MHz signal source with the
added versatility of abuilt-in
frequency counter. Its fea-
tures include internal or ex-
ternal AM modulation; vari-
able DC-offset; internal or
external gated-burst opera-
tion; three calibrated steps;
and variable attenuators.

The multifunction instru-
ment offers fully variable
sweep width and rate, and a
sweep-ramp output for os-
cilloscope sync. The sine-
wave, square-wave, and tri-
angle-wave outputs are
available with normal or in-
verted polarity selection
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and variable duty-cycle con-
trol. The 3026 can also gen-
erate ramp and pulse sig-
nals. A separate TTL output
provides the proper output
level without set-up adjust-
ments. The 5-digit LED dis-
play can be used to indicate
output frequency or to mea-
sure external signals to 10
MHz. Four selectable gating
times are available in the ex-
ternal-counter mode.

The model 3026 sweep/
function generator has a
suggested user price of
$595.00.—B&K-Precision,
Maxtec International Corp.,
6470 West Cortland St., Chi-
cago, IL 60635.

AC-CURRENT TESTER. The
Volt Stick from MBD Inter-
national provides immedi-
ate, safe, non-intrusive test-
ing for the presence of 110 to
480 volts AC. The pocket-
sized device can distinguish
between live and neutral
wires without coming into
contact with the wire or its
insulation, and no current
flow is required.

The Volt Stick—which can
be used to detect single-
and three-phase circuitry,
and return loops—works by
detecting the E-field created
by the 60-Hz cycle in alter-
nating current. When the
device’s plastic tip is within
Ye-inch of the wire insula-
tion, it will glow bright red
to indicate the presence of
110 to 480 volts AC. It will not
glow if no voltage is pres-
ent. Warm-up and response
time is instantaneous.

CIRCLE 13 ON FREE
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The tester is about the
size of a Magic Marker, and
weighs less than 2 ounces
including the batteries that
come with it. It can be used
to quickly locate breaks in
cables, defective in-series
lightbulbs, and blown fuses
inside plugs or fuse boxes.
It can identify voltage-carry-
ing cables in junction
boxes, or faulty switches in-
line. The device can also be
used to check circuit break-
ers, outlets, power tools,
and appliances.

The Volt Stick, which car-
ries a lifetime guarantee,
has a suggested list price of
$24.98.—MBD International
Inc., P.O. Box 870596,
Dallas, TX 75287-0596.

DIGITAL MULTIMETER A. W,
Sperry’s DM-4000A is an
economical 3%-digit multi-
meter designed for hob-
byists as well as engineers
and technicians. The porta-
ble unitfitsin a shirt pocket,
and has 150-hour battery
life. It has overload protec-
tion and a large, easy-to-
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read LCD. The DM-4000A of-
fers 6 functions—including
DC volts, AC volts, DC
amps, Ohms, diode check,
and a continuity buzzer—
on 19 ranges.

The DM-4000A digital
multimeter has a suggested
retail price of $44.95.—A.W.
Sperry Instruments Inc., 245
Marcus Boulevard, Haup-
pauge, NY 11788.

DUAL-BAND RADIO.
Kenwood’s model TM-701A
FM dual-band amateur ra-
dio produces 25 watts on 2
meters and 70 centimeters.
It has 20 memory channels,

selectable full-duplex oper-
ation, and a bright amber
LCD display.

The radio provides ex-
tended frequency coverage
on 2 meters, receives from
136-174 MHz, and can be
modified to pick up MARS
and CAP. (Permits are re-
quired for modification in-
formation.) The TM-701A
comes with a DTMF/con-
trol-function microphone.
Besides the standard DTMF
for autopatch use, the mi-
crophone can control call
channel, VFO, memory re-
call, and one user-program-
mable function key, and it
can be used to change
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memory channels. The ra-
dio offers adjustable fre-
quency step selection of 5,
10, 12.5, 15, 20, and 25 kHz,
and multi-mode scanning
with carrier- or time-oper-
ated stop. It has dual digital
VFO's and a built-in CTCSS
tone encoder. (An optional
TSU-6 enables tone decod-
ing.)

The TM-701A dual bander
has a suggested retail price
of $599.95. —Kenwood
U.S.A. Corporation, Com-
munications & Test Equip-
ment Group, 2201 East
Dominguez Street, Long
Beach, CA 90810.

AUTORANGING DMM. The
Elenco M-5000 is a hand-
held, 3'%-digit autoranging
multimeter that's designed
for one-hand operation. It
provides all VOM functions,
plus Hi-Low ohms, diode
check, 10-amp AC/DC cur-
rent ranges, audible con-
tinuity check, and %% basic
accuracy. The device also
has a data-hold feature to
manually freeze the display,
memory to compensate for
test leads or to make relative
measurements, and manual
or autoranging operation.

www americanradiohietory com
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The M-5000 digital multi-
meter, complete with man-
ual, test leads, and battery
has a suggested retail price
of $69.95. —Elenco Elec-
tronics, Inc., 150 West Car-
penter Avenue, Wheeling,
IL 60090.

2-IN-1 CAMCORDER LENS.
Ambico’s Auto Flip (model
V-0365) lens lets you get
0.6 x wide-angle and 1.5x
telephoto shots from your
camcorder without chang-
ing lenses. In one setting,
the Auto Flip creates a shot
that is approximately 60%
broader than a camcorder’s
normal wide-angle field of
view. By pulling out the lens
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barrel slightly and rotating it
until the lens is “flipped”
around in the opposite di-
rection, it instantaneously
converts to a 50% longer
telephoto zoom lens. The
lens contains four multi-
coated glass elements. It
has a 3-inch diameter and is
1%-inches deep, and weighs
just 6 ounces.

The V-0365 Auto-Flip 2-
in-1 camcorder lens has a
suggested retail price of
$109.95.—Ambico, Inc., 50
Maple Street, Norwood, NJ
07648.
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RF DATA MANUAL.
Motorola’s RF Products Data
Manual (DL110/D) is a 2-vol-
ume set that has been ex-
panded to include an addi-
tional 280 devices and 23
application notes. Volume 1
features discrete tran-
sistors, and Volume 2 in-

cludes amplifiers, diodes,
and application literature.
The comprehensive refer-
ence contains a total of 63
application notes and engi-
neering bulletins. The RF
Products Data Manual costs
$11.60.—Motorola Inc., Lit-
erature Distribution Center,
P.O. Box 20924, Phoenix, AZ
85063.

AMATEUR-RADIO CATA-
LOG. The 16-page brochure
from MF] Enterprises fea-
tures more than 80 amateur-
radio accessories. Included
among them are popular
antenna tuners, the
MFJ-1278 multi-mode data
controller, the AMFJ-937 ar-
tificial RF ground, and sev-
eral new products. The
catalog also describes MFJ’s
full-line of keyers, filters,
packet-radio controllers,
computer interfaces, dum-
my loads, ham software, an-
tenna switches, code-prac-
tice oscillators, wattmeters,
clocks, and other useful ac-
cessories. The MFJ 1989 Cat-
alog is free upon request.—

MFJ ENTERPRISES, INC.
1989 CATALOG

Pull Qut and SAVE..
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MF] Enterprises Inc., 921
Louisville Road, Starkville,
MS 39759; Call toll free
1-800-647-1800.

DMM SELECTOR GUIDE.
Beckman’s HD150 Series
Heavy-Duty Digital Multi-
meter Guide describes their
new line of 3%-digit, heavy-
duty, autoranging DMM’s.
Models HD151, HD152, and
HD153 are exceptionally
rugged instruments, and
each carries a 5-year warran-
ty against outside con-

tamination as well as Beck-
man’s 2-year warranty. There
is no charge for the bro-
chure.—Beckman Industrial

050 SERES SELECTOR GUOE MO 50
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Corporation, Instrumenta-
tion Products Division, 3883
Ruffin Road, San Diego, CA
92123-1898.

With Just One Probe Connection, You Can Confidently Analyze Any
Waveform To 100 MHz, 10 Times Faster, 10 Times More Accurately,
Absolutely Error Free, Guaranteed — Or Your Money Back!

SC61 Waveform Analyzer ™

Patented
$3295

AN BBEs O

MODEL $C61

L ENCORE

There are other digital readout oscilloscopes, but none of
them completely eliminate graticule counting and calculations
like the SC61 Waveform Analyzer. The innovative, time-saving
AUTO-TRACKING™ digital readout automatically gives you every
waveform parameter you need for fast troubleshooting.

The SC61 Waveform Analyzer is a triple patented high
performance scope that provides you with a digitat LCD read-out of all
key waveform parameters (DC volts, peak-to-peak volts, and
frequency) at the push of a button, and all with one probe connection.
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Other time-saving features include exclusive ECL sync circuits
that allow you to lock quickly onto waveforms up to 100 MHz. Plus,
with 3000 volts of input protection; you never have to worry about an

expensive front end repair job.

Call 1-800-843-3338 to find out more about what the SC61
can do for your service business. In Canada call 1-800-851-8866.

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
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Learn to troubleshoot and

service today’s computer

gz'stems as you build a fully
T-compatible micro,

complete with 512K RAM and

powerful 20 meg
hard drive

Train the NRI Way— and
Earn Good Money Servicing
Any Brand of Computer

Jobs for computer service technicians will almost double in the
next 10 years according to Department of Labor statistics,
making computer service one of the top 10 growth fields in
the nation. o

Now you can cash in on this exciting opportunity—
either as a full-time industry
technician or in a computer
service business of your
own—once you've mastered
electronics and computers
the NRI way.

NRI’s practical

combination of “reason- technology, NRI includes the

why”’ theory and hands-on powerful new Packard Bell
building skills starts you VX88 computer as the
with the fundamentals of centerpiece of your training.
electronics, then guides you As you assemble this fully
through more sophisticated IBM XT-compatible micro
circuitry all the way up to from the keyboard up, you
the latest advances in actually see for yourself how
computer technology. You every section of your
even learn to program in computer works.
BASIC and machine You assemble and test
language, the essential 0 o z 7
] age for trouble- Kour computer’s “intelligent
alhlgutin d repair eyboard, install the power
SOOI SauE PRI supply and 5% disk drive,
then interface the high-
Train With a Powerful resolution monitor. But
. that’s not all.
XT-Compatible — Wi e
. our hands-on training
MNo‘ﬁa‘}‘,étil)lz'lO ' continues as you install a
g o You build this powerful Packard Bell VX88 computer, powerful 20 megabyte hard
all the while gaining a true mastery of computer disk drive—today’s most-
To give you hands-on electronics. Best of all, it’s yours to keep for all your wanted computer peripheral—
training with the absolute professional and personal computing needs. now includeg in your course
in state-of-the-art computer to dramatically increase

www americanradiohistory com



Your NRI computer training includes
all this: « NRI's unique Discovery
Lab® for circuit design and
diagnosis ¢ NRI’'s hand-held
digital multimeter featuring
“talk-you-through”
instructions on audio
cassette ¢ A digital logic
probe that lets you
visually examine
computer circuits

¢ The new Packard
Bell VX88 computer
with “intelligent” keyboard,
360K double-sided, double-
density disk drive, 512K .
RAM, 16K ROM ¢ 20 megabyte
hard disk drive » Bundled
software including MS-DOS,
GW-BASIC, word processing,
spreadsheet, and database
programs ¢ Packard Bell reference
manuals with programming guidelines
and schematics.

the data storage capacity of your
computer while giving you lightning-
quick data access. Plus you work with
exclusive word processing, database,
and spreadsheet software, yours to
use for your own professional and
personal applications.

As you build your computer,
performing key demonstrations
and experiments at each stage of
assembly, you get the confidence-
building, real-world experience you
need to work with, troubleshoot,
and service today’s most widely
used computer systems.

No Exlierience Needed,
NRI Builds It In

Nan

_iisis the kind of practical, hands-on
steeserience that makes you uniquely
~pared to take advantage of

city ay’s opportunities in computer
Accred

NEW!
Includes 20 meg
Hard Drive

throughout your
training, you've
got the full
support of
your personal

NRI instruc-

tor and the
NRI technical
staff, always ready
to answer your
questions and help you whenever
you need it.

FREE 100-Page
Catalog Tells More

Send today for NRI's big, 100-page,
full-color catalog that describes

every aspect of NRI’s innovative
computer training, as well as
hands-on training in robotics,
video/audio servicing, electronic
music technology, security
electronics, data communications,
and other growing high-tech career
fields. If the coupon is missing,

write to: NRI School of Electronics,
McGraw-Hill Continuing

Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

N,

McGraw-Hill Continuing
Education Center
4401 Connecticut
Avenue, NW
Washington, DC 20008

School of
Electronics

service. You learn at your own
convenience in your own home.

No classroom pressures, no
night school, no need to quit your
present job until you're ready to
make your move. And all

iBM is a registered
trademark of

International Business
Machines Cnrporation

For Career courses
approved under GI Bill

O check for details.

Nroy

McGraw-Hill Continuing Education Center

l 4401 Connecticut Avenue. NW. Washington, DC 20008
M CHECK ONE FREE CATALOG ONLY (] Electronic Design Technology
O Computer Electronics O Industrial Electronics

| O TV/Video/Audio Servicing [J Communications Electronics

[J Air Conditioning, Heating & Refrigeration
[J Small Engine Repair
O Electrician

O Robotics [J Basic Electronics [J Locksmithing & Electronic Security

O Electronic Music Technology [0 Bookkeeping and Accounting [ Travel Careers l ?ﬂ)
[J Security Electronics (7 Building Construction [J Computer Programming i s]
O Digital Electronics Servicing O Automotive Servicing [ Paralegal l F_T{1
=<
o]
Name (Please print) Age l %
Street (._{S
Q
City/State/ Zi N gi i 3 i ©
y p We'll give you tomorrow. Accredited by the National Home Study Council 3_099
31
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NEW TOOLS & TEST INSTRUMENT SUP-
PLEMENT to the Contact East General Cata-
log is now available at no charge. It contains
hundreds of products for engineers, hob-
byists, and technicians involved in testing,
repairing and assembling electronic equip-
ment. Products include: oscilloscopes, static
protection products, soldering supplies and
stations, test equipment, hand tools and tool
kits shown in full color, with prices and specs.
CONTACT EAST, 335 Willow St. So., North
Andover, MA 01845 (508) 682-2000.

CIRCLE 55 ON FREE INFORMATION CARD

THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele-
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery!Up to ¥a mile range. Adjusta-
ble from 70-130 MHZ. Complete kit $29.95
+8$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD
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GET YOUR RECHARGE CATALOG
FREE...EARN BIG $$ IN YOUR SPARE
TIME—AI!l supplies and Do-lt-Yourself kits
with complete instructions available. Sup-
plies cost from $9.95 in gty and you can sell
recharged toner cartridges for $40.00 to
$55.00 each. Printers include HP LaserJet
and Series I, Apple LaserWriter, QMS, etc.
Canon PC-25 Copier also. CHENESKO
PRODUCTS, 62 N Coleman Rd., Cen-
tereach, NY 11720, 516-736-7977,
800-221-3516, Fax: 516-732-4650

CIRCLE 179 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3 $79.00 TRI-BI $95.00
MLD-$85.00 M35B $89.00 JRX-DIC $129.00
Special combos available. We ship COD.
Quantity discounts. Call for pricing on other
products. Dealers wanted. FREE CATALOG.
We stand behind our products where others
fail. One year warranty. ACE PRODUCTS,
P.O. Box 582, Saco, ME 04072 (207)
967-0726.
CIRCLE 75 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $7.90 each. Free
brochure. APPLIANCE SERVICE, P.0O. Box
789, Lombard, IL 60148. (312) 932-9550.
CIRCLE 84 ON FREE INFORMATION CARD
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FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000
quality items. Your single source for precision
tools used by electronic technicians, engi-
neers, instrument mechanics, schools, labo-
ratories and government agencies. Also
contains Jensen's line of more than 40 tool
kits. Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044. (602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S + H. Free shipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $890.00 per each insertion.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735,

www americanradiohistorv com




WE HAVE ALL, AT ONE TIME OR ANOTHER.
needed some of the capabilities that a
spectrum analyzer offers. Unfor-
tunately, sophisticated analyzers can
cost more than a new car! So most of
us have managed to live without the
benelits that those instruments offer.
After all, a meter, oscilloscope, fre-
quency counter, and RF probe can
actually give quite a bit of information
about a signal environment. But none
of those instruments can depict the
total spectral content clearly and un-
ambiguously, and give you informa-
tion on modulation or spurs.

The solution is the spectrum
monitor presented here. It doesn’t
have the frequency or amplitude reso-
lution of a professional version, but it
costs only around $200, and you’ll be
able to view the 20-600 MHz range
and compare relative levels.

The spectrum monitor has two op-
erating modes; you can use it to either
visually display an amplitude spec-
trum on an oscilloscope, or as a re-
ceiver o help identify FM signals.

Spectrum analyzer theory

The function of a spectrum ana-
lyzer is to tune across a controlled
frequency range and display RF am-
plitude versus trequency on a CRT.
Frequency increases from left to right
(the + x-direction), while amplitude
increases from bottom to top (the +y-
direction). The signal being analyzed
is applied to the vertical amplifier of
an oscilloscope, and the horizontal
amplifier is driven by a linear ramp
like a triangle or sawtooth.

The simplest spectrum analyzer re-
quires an oscilloscope and two sine/
square/triangle function generators,
connected as shown in Fig. |. The
oscilloscope time base is set for exter-
nal sweep, and the scope’s horizontal
input is grounded. The beam is posi-
tioned at the bottom center of grati-
cule, which will be the origin.

BUIEDEREIS:

SPECTRUM |8
MONITOR

FRED BAUMGARTNER

If V,, the output of the first func-
tion generator, is a 1-kHz triangle
wave applied to the FM input of the
second function generator, and it V,
is a 10-kHz sine wave, then V, would
be an FM sinusoid. Varying the fre-
quency of V, varies the rate of change
about the carrier frequency, and vary-
ing the amplitude of V, varics the
deviation from that center frequency,
or the modulation index. However,
while the FM waveform is needed to
generale a spectrum, it isn’t the spec-
trum itself.

If the 1-kHz triangle wave is ap-

You can build a
20—-600 MHz
spectrum monitor

plied to the horizontal oscilloscope
inpuis, the CRT beam will sweep out
a horizontal line along the x-uaxis of
the graticule. Varying the amplitude
of V, controls the length of the line on
the oscilloscope screen. By making
the frequency of V| high enough and
experimenting with its amplitude,
you can make the beam occupy the
whale length of the bottom of the
graticule, and make its retrace com-
pletely invisible.

Now take any audio filter or ampli-
fier, u piece of stereo equipment, for
example. If you apply V, to this filter

TRIANGLE WAVE FM SINE
GENERATOR WAVE GENERATOR
SO JORNNNNN (%!
o MW o M

i

+ HORIZ

O + 0
{—)VERT -

FILTER V3
OR AMP

0SCILLOSCOPE
WITH TIME
BASE ON EX-
TERMINAL SWEEP

FIG. 1—BASIC SPECTRUM ANALYZER. The first function generator produces a linear
ramp waveform (either a triangle or a sawtooth) Vy. That is applied to the FM input of the
second function generator to produce an FM sinusoid, V,, which is applied to the inputs
of a filter or amplifier. The output, V3, is applied to the vertical amplifier of an oscilloscope,
the time base of which is set to external sweep. The ramp V, is applied to the horizontal
amplifier, and the amplitude spectrum appears on the CRT.
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NITH SX SERIES 175-2292A TUNER/CONVERTER i ©
J5 5|e
Lt 4| oL viOLED
Pz, 4 foRaNGE)
L o| o] (GREEN)
c1 1| o1 BLACK)
IZZOpF
2l
RF IN (BLACK)
(WHITE) | AB SW UP-CONVERTER SECTION
| ek
— 1 PIN DIODE, TLO.
= AGC TUNING VOLTAGE (Vy) | (VIOLET)
_
FF AGC o
0-10.5V Iom uF
(MIN) (MAX) i
‘ So—— UP -
\ f RFAWP CONV | (ORANGE)
1V
b
PRESCALE(PS)
- SUPPLY +5V
BUFFER 1 : ! PRESCALE
AMPS 19710

b

:]

668-1166MHz

ot [ J7
] i’ RCA-TYPE

DOUBLE DOWN-CONVERTER SECTION Lt
TUNED 1.2pH
PRIMARY
2N L0,
+12V (GREEN)
PIX AT
612.75MHz
SND AT
608.25MHz
2N 0,
DOUBLE TUNING :ﬂ
TUNED SCREW
SECONDARY
AFC
2910, 0-5V
567 MHz, 517-617MHz | (YELLOW)
DOWN
IF AGC CONV
+12V

(MIN) (MAX)

X 0-10.5V
| =

32 —

IF QUT
63MHz
RCA-TYPE

FIG. 2—TUNER/CONVERTER BLOCK DIAGRAM. The Zenith SX Series 175-2292A tuner/
converter is the heart of the project. It accepts RF signals from about 55-553 MHz and
downconverts them to a standard 63-MHz constant-level IF.

or amplifier, and apply the filter or
amplifier’s output V, to the os-
cilloscope’s vertical amplifier, you
should see seme smooth continuous

curve with valleys and plateaus in its
shape. That is the amplitude frequen-
cy-response of the filter or amplifier, a
visual depiction of the amplitude of

www americanradiohistorv com

the FM signal coming out as a func-
tion of frequency. The voltage gain in
decibels (Ayg) as a function of fre-
quency is equal to 20 times the
base-10 logarithm (log) of the ratio of
Vito V,. Or
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FIG. 3—SPECTRUM MONITOR BLOCK DIAGRAM,

Note that A ;g is a function of fre-
quency, not time. That ratio (or the
log of it) is called the amplitude spec-
trum of a signal, and is a plot of how a
filter, amplifier, or any other elec-
tronic component responds to varia-
tions in frequency.

Tuner/converter principles

The previous example was at audio
frequencies, while the spectrum
monitor discussed here works at RE
Certain variations in the previous idea
are necessary to make spectral analy-
sis practical at such frequencies. An
RF spectrum analyzer ordinarily uses
a sawtooth wave rather than a triangle
wave as the horizontal scanning wave-
form, since that waveshape is easier to
generate at RE Also, rather than gen-
erating an FM sinusoid as the driving
waveform which generates the spec-
tral response, most spectrum ana-
lyzers use a tuned receiver to scan
over a frequency range.

The real object behind using a tri-
angle or sawtooth waveform is that
their slopes are essentially linear, so

the resulting FM generation is also.
The minimum frequency for a tri-
angular waveform corresponds to the
negative-most point of each cycle,
and the maximum {requency to its
positive-most point. The frequency
range for a sawtooth waveform goes
from minimum to maximum during
its long rise time, with a sharp retrace
atthe end of acycle. In both cases, the
duration of each ramp must occupy
the entire length of the x-axis of the
CRT graticule.

The spectrum monitor uses a com-
mercially available tuner/converter
normally found in TV’s, VCR’s, and
cable converters to down-convert nor-
mal RF to a standard 63-MHz con-
stant-level IF, tunable over the desired
frequency range. As mentioned ear-
lier, there are two distinct operating
modes; you can either observe a sig-
nal in sweep mode regardless of mod-
ulation type, or you can demodulate
FM using the internal FM receiver IC.

There are all sorts of ways to obtain
tuner/converters from cable convert-
ersand TV or VCR front ends; the rest

www americanradiohistorv com

of the parts are readily available. If
you use the Zenith tuner discussed
here, enough information is provided
regarding its internal circuitry and pi-
nouts so that you shouldn’t have any
real difficulty. Without proper test
gear and some reasonable familiarity
with RF electronics, you shouldn’t
use a different model.

The spectrum monitor can be made
to work with a wide variety of tuners,
including those that use bipolar sup-
plies or need negative tuning volt-
ages. The important tuner charac-
teristic to look for is continuous
tuning. Many tuners also have band
switching, like those for TV’s and
VCR’s, although they require a switch
to supply band-change voltages.
Also, there may be gaps in frequency
coverage, like between channels 5
and 6, or between the VHF and UHF
bands. Cable converters use those
spaces, so a cable-ready set or cable
tuner probably won’t have that prob-
lem. However, they may not tune all of
the UHF band (approximately
470-850 MHz). ldeally, the tuner
should reach at least 550 or 600 MHz.

6861 H3GW3I1d3S
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HITACHI SCOPES AT DISCOUNT PRICES

V-212
$419

List $560

L BY |ou

O’.-C
T

¢ DC to 40MHz
¢ Dual Channel
¢ CRT Readout
¢ Cursor Meas
¢ DC Offset
e Alt Magnifier

V-425

List $995 38395

s Compact Size

¢ DC to 100MHz

¢ Dual Channel

¢ Delayed Sweep
¢ CRT Readout

¢ Sweep Time

¢ Autoranging

» Trigger Lock

e 2mV Sensitivity

V-1060

List s1595 $1.325

Save $141
20MHz Dual Trace Oscilloscope

All Hitachi scopes include probes, schematics
and Hitachi's 3 year guaranty on parts and
labor. Many accessories available for all

scopes.

V-223
V-422
V-423

20MH2z
40MHz
40MHz
V-660 60MHz
V-1065 100MHz
V-1100A 100MHz
V-1150 150MHz

D.T., 1mV sens, DC Offset Vert M

D.T., 1mV sens, Delayed Sweep, DC Oftset, Vert Mode Trigger

D.T., ImV sens, Delayed Sweep, DC Offset, Alt Mag

D.T., 2mV sens, Delayed Sweep, CRT Readout

D.T., 2mV sens, Delayed Sweep, CRT Readout, Cursor Meas
Q.T., 1mV sens, Delayed Sweep, CRT Readout, DVM, Counter
Q.T., 1mV sens, Delayed Sweep, Cursor Meas, DVM, Counter

LIST
$770
$875
$955
$1,195
$1,895
$2,295
$3,100

PRICE
$695
$726
$825
$1,025
$1,670
$2,045
$2,565

SAVE
$75
$150
$130
$170
$225
$250
$535

ode Trigger, Alt Mag

ELENCO PRODUCTS AT DISCOUNT PRICES

20MHz Dual Trace Oscilloscope

$359
M0-1251

* 6" CRT
® Built in

component tester

e TV Sync

X-Y Operation

SCOPE PROBES

P-t 65MHz, 1x, 10x $19.95
P-2 100MHz, 1x, 10x $23.95
Fits all scopes with

ENC connector

35MHz Dual Trace Good to 50MHz

$495

¢ High luminance 6" CRT

* 1mV Sensitivity

* 6KV Acceleration Voltage
* 10ns Rise Time

* X-Y Operation * Z Axis

« Delayed Triggering Sweep

Top quality scopes at a very reasonable price. Contains zll desired features. Two 1x, 10x probes, diagrams and manual Two year guarantee.

toranging DMM
M-5000

$45

9 Functions
Memory and
Data hotd

2% basic acc
3%z digit LCD

$135

True RMS 4'%2
Digit Multimeter

i 05% DC Accuracy
1% Resistance

and deluxe case

Muitimeter with
Capacitance and
Transistor Tester

$55 CM-1500

Reads Volts, Ohms,
Current, Capacitors,
Transistors and
Diodes with case

amm
M-7000 | g

{6

Digital Capacitance Meter

Digital LCR Meter

mm  LC-180
! $125

Measures
Coils 1uH-200H
Caps .1pf-200uf
Res .01-20M

CM-1550
$58.95

9 Ranges
.1pf-20,000ufd
5% basic accy
Zero control
with case

AC Clamp-0On
Current Adapter

$T-265
$22

0-1000A AC
Works with
most DMM

M-3500

1% accy

Bench DMMS

-50
3v digit $125 4+, digit $175

.05% accy

SOLDERING STATION
TEMPE$TURE CONTROLLED

SL-30
G $135
Digital display
Temp range:
: 300F-900F
I Grounded tip

Overheat prot

86Iderless Breadboards

436 SHOWN

Low Cost Multimeter
= d

0430 M-1600

1,100 pins $15

9434

2,170 pins $25

2,860 pins $35

All have color
coded posts

1% DC Accy
10A Scale
Auto zero
Ipolarity

LT

Wide Band Signal Generators

$G-9000 $129

RF Freq 100K-450MHz
AM Modulation of 1KHz
Variable RF output

3'2 Digit Probe Type DMM
M-1900

Functlon Generator

Decade Blox
Blox =

#9610 Resistor Blox

S$G-9500 with Digital Display
and 150MHz built-in Freq Ctr $249

Conveniant one hand operation
Measures DCV, ACV, Ohms

Audible continuity check, Data hold

with batteries
and case

Provides sine,tri,squ wave
From 1Hz to 1MHz
AM or FM capability

47 ohm to 1M & 100K pot
#9620 Capacitor Blox
47pf to 10MFD

Digital Triple Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A
Fully Regulated, Short circuit protected with
2 Limit Cont., 3 Separate supplies

XP-660 with Analog Meters $175

Quad Power Supply - XP-580

$59.95

2-20V at 2A
12V at 1A

FuIIy regulated and 5V at 3A
short circuit protected -5V at 5A

Four-Function Frequency Counters
- . F-1000 1.2GH

$259
F-100 120MH

P q

Frequency, Period, Totalize, 5179
Self Check with ngh Stabilized Crystal Oven
Oscillator, 8 digit LED display

WE WILL NOT BE UNDERSOLD!

UPS Shipping: US 5% %

(310 Max) IL Res., 7% Tax

XP-575 without meters $39.95

GF-8016 Function Generator
with Freq. Counter
$239

"'"I""ﬂ Sine, Square, Triangie

_ Pulse, Ramp, .2 to 2MHz

Freq Counter .1- 10MHz

GF-8015 without Freq. Meter $179

C & S SALES INC.,

1245 Resewood, Deerfield, IL 60015
(800) 292-7711 (312) 541-0710

CIRCLE 109 ON FREE INFORMATION CARD

www americanradiohistorv com

10MHz XT 100% IBM® Compatible

5 Year $595

Warranty MODEL
PC-1000

*150W Power Supply

#256K RAM
Expandable to 640K

*Monochrome Monitor

*5/10MHz Motherboard
*8 Expansion Siots
eMath Compressor Slots
*360K Floppy Drive «Monographic Video Card
«AT Style Keyboard sParellel Printer Port

FREE spreadsheet and word processor
3.XXMS DOS and GW Basic add $75
15 Day Money Back Guarantee
2 Year Warranty

WRITE FOR FREE CATALOG
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Build Your Electronics Skills—Join Now!

nding
o

521.95

2047 1897°

Membership Benefits - Big Savings. In zd-
dition to this introductory offer, you keep saving stb-
stantiatly with members’ prices of up to 509% off tie
publishers’ price. * Bonus Books. Starting imme di-
ately, you will be eligible for our Bonus Book Plan, w th
savings of up to 80% off publishers’ prices. * Club
News Bulletins. 14 times per year you will receive t1e
Book Ciub News, describing all the current
selections—mains, alternates, extras—plus bonus
offers and special sales, with hundreds of titles to
choose from. * Automatic Order. If you want te
Main Selection, do nothing and it will be sent to you
automatically. if you prefer another selection, or no
book at all, simply indicate your choice on the reply form
provided. As a member, you agree to purchase at least
3 books within the next 12 months and may resign at
any time thereafter. ¢ lronclad No-Risk Guarantee.
If not satisfied with your books, return them within 10
days without obligation! ¢ Exceptional Quality. All
books are quality publishers’ editions especially
setected by our Editorial Board.

S\A.95

900 0000000 0080860000000 000808000080800000,

151
MASTERK
B0
L wanGE

CAL
pRACTIENIC
a&%‘c‘fnﬁ

534.95
s as 2

Delton T Horns
All-Time Favorite
Electronic Projects

FREE when you join!

Here's 15 Easy Electronic Projects

From Delton T. Horn

Projects you can build—some unique,

some old favorites—from the author’s

vast treasury of electronics know-how. '
v

(a $7.95 value!)

- boecTranics Baok Cius

Blue Ridge Summit, PA 17294-0810

|
l

Please accept my membership in the Eiectronics Book Club® and send the 5 volumes listed
betow, pius my FREE copy of Defton T. Horn's All-Time Favorite Electronic Projects (3105P),
billing me $4.95 plus shipping and handling charges. if not satisfied, | may return the books
within ten days without obligation and have my membership canceled. | agree to purchase at
least 3 books at regutar Club prices (plus shipping and handling) during the next 12 months
and may resign any time thereafter.

Name S S
Address
City o -

State/Zip — Phone — e

Signature

Valid for new members only. Foreign applicants will receive special ordering instructions. Canada
must remit in U.S. currency. This order subject to acceptance by the Electronics Book Club®
RE989

9 000500080000 000000000000000LOSIOOROIOITIEOES
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RADIO-ELECTRONICS
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All resistors are Vs-watt, 5%, un-
less otherwise indicated.
R1, R6, R17, R24, R26, R28, R30,

R37, R38—1,000 ohms
R2—2 ohms
R3, R21—220,000 ohms
R4-—5600 ohms
R5—4.7 chms
R7, R33—22,000 ohms
R8--82,000 ohms
R9, R10—8200 ohms
R11—330 ohms
R12-S1—cabinet-mounted 10,000-

ohm potentiometer with SPST

switch
R13, R15, R19, R27, R31, R34—
10,000 chms
R14—10 ohms
R16—33 ohms
R18—cabinet-mounted 100,000-
ohm 10-turn potentiometer
R20-S2—cabinet-mounted 10,000-
ohm potentiometer with SPDT
switch

R22—1 megohm

R23—330 chms

R25, R32—5000-ohm PC-board
potentiometer

R29, R36—4700 ohms

R35—150,000 ohms

Capacitors

C1, C2—3300 wuF, 35 volts,
electrolytic

C3, C11,C19, C28—0.01 wF, 25 volts,
ceramic disc

C4-Cs, C8-C10—3.3 uF, 25 volts,
electrolytic

C7—0.0022 pF, 25 volts, ceramic
disc

C12, C17, C21, C29, C30, C32—

0.1 wF, 25 volts, ceramic disc
C13—47 uF, 25 volts, electrolytic
C14, C15, C24—0.0033 u.F, 25 volts,

ceramic disc
C16—100 pF, 25 volts, ceramic disc
C18—0.022 uF, 25 volts, ceramic

disc
C20—180 pF, 25 volts, ceramic disc
C22, C25—330 pF, 25 volts, ceramic
disc
C23—220 pF, 25 volts, ceramic disc
C26—7-70-pF PC-board trimmer
capacitor

Third, you'll want a usable output
[E. TV Channel 3 (63 MHz) is popu-
lar, but Channel 4 (69 MHz) is suit-
able and within the range of the
project. Also, you'll want relatively
stable gain characteristics and tew im-
ages or spurs.

Some adjustment of the spectrum
monitor may be necessary for use
with your tuner. Automatic Gain Con-
trol (AGC) voltages can be brought
out to a front panel control to set RF

PARTS LIST

C27, C38—33 uF, 16 volts,
electrolytic

C31—3.3 uF, 50 volts, electrolytic

C33—0.001 uF, 25 volts, ceramic
disc

C34—10 pF, 50 volts, nonpolarized
electrolytic

C35—10 uF, 25 volt, electrolytic

C36—0.033 pF, 25 volts, ceramic
disc

C37—0.047 pF, 25 volts, ceramic
disc

C39—0.1 uF polystyrene

C40—0.01 pF polystyrene

C41—220 pF ceramic disc

Inductors

L1—12 turns, Ys-inch, No. 26 enamel
wire

L2—8 turns, Ye-inch, No. 26 enamel
wire

L3—1.2-uH RF choke

Transformers

T1—RODCOQO Class 2 power trans-
former, Model DV-1260, 120-volts
AC/12-volts AC, 60-Hz, Digi-Key
catalog number T201-ND

T2—3:1 toroidal auto-transformer
using No. 26 enameled wire on a
toroidal core (Mouser Electronics
542-T68-2), with eight turns for the
primary and 24 turns for the sec-
ondary (see text)

Semiconductors

D1, D2—1N4004 silicon diode

D3, D4, D6, D9, D10—1N4148
germanium diode

D5—1N5253B 25-volt Zener diode

D7, D8—1N5226B 3.3-volt Zener
diode

D11-—combination red/green LED
(Mouser Electronics ME351-261)

Q1—2N2222 NPN transistor

IC1, IC3—7810 10-volt DC regulator

IC2—7805 5-volt DC regulator

IC4—LM386 audio amplifier

IC5—555 timer

IC6—Signetics TDA7000 FM
receiver (Radio Shack 276-1304)

IC7—NE5514 quad op-amp

Modules

MODULE1—multipurpose cable TV/
VCR tuner/converter (Motorola SX
Series 175-2292A)

gain, or tied to a voltage representing
full gain. Measuring the local os-
cillator output with a frequency coun-
ter will enable you to calculate the
center frequency.

Zenith SX tuner/converter

The Zenith SX series tuner/con-
verter (part number 175-2292A) used
in the prototype is representative of a
suitable tuner; a block diagram is
shown in Fig. 2. It can be bought with

www americanradiohistory com

Other components

PL1—miniature monophonic plug

PL2—RCA-type monophonic plug
connecting to braided-shield coax-
ial cable

PL4-ANT—folding monopole anten-
na with BNC plug (optional)

PL5—2-socket PC-board-mounted
SIP version, not a separate item,
attached to the tuner (MODULE1),
intended for A8 switcH (unused)

PL6—6-socket PC-board-mounted
SIP version, not a separate item,
attached to the tuner (MODULET1),
used for the majority of the tuner
pinouts

J1—miniature monophonic jack

J2—RCA-type monophonic jack, not
aseparate item, built into cabinet of
the tuner (MODULET1), used for iF
out

J3, J4A—BNC jack

J5—"F"-type jack, not a separate
item, built into cabinet of the tuner
(MODULE1), used for IF OUT (63
MHz)

J7—RCA-type monophonic jack, not
a separate item, built into cabinet of
the tuner (MODULE1), used for
PRESCALE QUT

J8—6-pin PC-board-mounted Sin-
gle-Inline Package (SIP) jack

PL3-J6—adapter with "F"-type plug
and BNC jack (optional)

SPKR—8-ohm loudspeaker, 2- x 2-
inch

Miscellaneous: Cabinet (minimum
size 8- X 4.5- x 2.5-inches), large
knob (for R18), small knob (for R25
and R32), four 1-inch standoffs,
LED bezel, wire, solder, etc.

NOTE: The following is available
from FM Broadcast Services,
3825 South Olathe Street, Au-
rora, CO, 80013: A complete
spectrum monitor kit with all
parts, PC board, hardware,
tuner, cabinet, transformer and
postage for $187.00. The PC
board alone is $12.00.

the kit described in the Parts List. or
directly from Zenith Corp. It contains
both up- and down-converter sec-
tions, and fits into a 4.25- X 2.78- X
1.05-inch aluminum shell with one

“F-type and two RCA-type jacks.
The “F”-type jack (J5) is the RFIN,
with a frequency range of
55.25-553.25 MHz. One RCA-type
Jack (J2)is the 63-MHz 1+ ou1, and the
second (J7) is the PRESCALE output,
contined on page 64
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LOW
FREQUENCY
TRANSMITTER

Here's how to join the “lowfers”
on the no-license-required
1750-meter band.

RICHARD A. NELSON

RECENT DEVELOPMENTS IN SOLID-STATE TECHNOLOGY
have pushed the high end of the usable RF spectrum well
into the millimeter-wavelength region. Simply because
there is so much emphasis on the very-short wavelengths,
an electronics hobbyist might easily assume that there is
little interest at the LF (Low Frequency) end of the RF
spectrum. However, the truth of the matter is that the
frequencies below the AM broadcast band—what is called
“the basement of radio”—aren’t deserted at all. In fact,
the low frequencics are heavily populated, and they are
wide open to hobbyist experimentation because the FCC
has authorized unlicensed operation in the 160190 kHz
portion of the band. The only restrictions are that the
antenna—including the feedline—must not exceed fifty
feet, and that the power input to the transmitter’s final
amplifier must not exceed 1-watt.

Unlike the millimeter-wavelength bands where circuits
take the form of critically-etched striplines on expensive
substrates, often using high cost and hard-to-handle sur-
face-mounted components, LF construction is simple even
for a beginner. No delicate GaAsFET’s are needed, audio
transistors are adequate, and only normal audio-wiring
techniques are required. If you can solder, you can build an
LF Morse-code transmitter that will work right the first
time!

How it works

Designing a l-watt transmitter for 180 kHz is very
straightforward. A few inexpensive FET’s or transistors
are all that are needed. Unfortunately, the price of the
frequency-determining crystal is about $20, which is
somewhat on the high side for experimentation.

But crystals for 1.8-1.9 MHz (the 160-meter band) can
be found at hamfests and surplus dealers for almost pocket
change, and almost as common as those surplus crystals
are inexpensive 1.8432 MHz microprocessor-clock crys-
tals. Even though those crystals will oscillate at ten times
the desired 185 kHz transmit frequency, by dividing down
with a simple CMOS divider, inexpensive 160-meter crys-
tals can easily be used to generate a 1750-meter signal.

The complete transmitter circuit—including the anten-
na tuning network—is shown in Fig. 1. The crystal os-
cillator, which uses two sections of IC1, a 4001 quad 2-
input NOR gate, is a standard and reliable design. The
oscillator’s 1.85-MHz squarewave output feeds 1C2, a
4017 divide-by-10 counter. The count ENABLE and RESET
terminals, pins 13 and 15, are normally held high by

www.americanradiohistorv.com
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FIG. 1—THE HEART OF THE TRANSMITTER is the oscillator section, which actually
divides the crystal frequency by a factor of 10.

RADIO-ELECTRONICS
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resistor R3, and the counter is acti-
vated by bringing those pins low by
closing telegraph key Sl—an ar-
rangement that guarantees that the
final state of IC2 pin 12 is always high.
The high on IC2 pin 12 is inverted by a
third section of the 4001, ICl-c, to
prevent DC current flow through
power-amplifier QI during key-up pe-
riods.

Because it requires a low drive cur-
rent, a VMOS transistor is used for
the power amplifier. While the device
1s available from several manufac-
turers. note that the pinout isn’t stan-
dardized, and devices having similar
characteristics may not be directly in-
terchangeable. The PC layout pro-
vided is for for an IRF511.

To ensure maximum stability and

T Pt
e,
ﬁ D2
]
—H
c8
—+
PLT U1

thereby prevent any trace of chirp
caused by keying, the oscillator cir-
cuit is powered by a three-terminal
voltage regulator (IC3). Power ampli-
fier Q1 is powered by the same source
that feeds the voltage regulator. The
main power source, T1, D1, D2, etc.,
1s external to the transmitter and can
be assembled any way that you want.
Although a transformer with a 12.6
volt secondary is specified in the Parts
List, anything can be used that will
result in 12-18-volts DC at 500 mA.

Building the oscillator

Wiring techniques aren’t critical at
185 kHz and virtually any con-
struction technique can be used; but
to reduce the chance of wiring errors
and assure repeatable results, a

ANT.

L2 0

FIG. 2—The PC BOARD’S PARTS PLACEMENT. Coils L1 and L2, and C6 for an external

antenna tuner.

www americanradiohistory com

printed-circuit assembly is suggested,
for which a foil pattern is provided in
PC Service.

Parts placement and external con-
nections to the PC board are shown in
Fig. 2. Cotls L1 and L2, and variable-
capacitor C6 coniprise an antenna-
tuning network that is external to the
oscillator circuit. Note, in particular.
that an carth ground is shown for both
the antenna-tuning network and the
oscillator. While you can use a com-
mon ground for the circuit, that cir-
cuit must eventually connect to an
earth ground because an earth con-
nection is cxtremely important for
propagation of the low frequencics.

Getting it all together

The prototype transmitter is shown
in Fig. 3. ltis actually assembled on a
piece of 12 X 16-inch particle board.
Since the transmitter will be mounted
outdoors. several coats of paint are
applied to the board to prevent decay,
and a wood cover is installed over the
board during severe weather. Coils L1
and L2, and capacitor C6, are
mounted directly on the board. The
remainder of the circuit—the os-
cillator—is mounted inside a S¥% X 3
X 2W-inch aluminum cabinet. The
power supply and key connections ure
brought in via the connector on the
front of the aluminum cabinet.

Since any feedline is considered to
be part of the antenna, it is convenient
to install the transmitter at the base of
the antenna, as shown in Fig. 4. The
only maintcnance it will require is to
occasionally brush spider webs from
the tuning capacitor.



Antenna and matching network
A resonant Ya-wavelength vertical
antenna is approximately 1250-feet
high at 185 kHz. Obviously, that’s a
shade too long for the average back-
yard so it must be shortened. But as an
antenna is shortened its radiation re-
sistance (Rg,p) decreases and the
feedpoint becomes capacitively reac-
tive. At a height of 50 feet, Ry A, has
decreased to approximately .04 ohm,
with about 7000 ohms of capacitive
reactance (depending on the diameter
of the radiating conductor). Looking
at the formula for antenna efficiency:

EFFICIENCY = Rpap / (Rrap + Rioss)

it 1s obvious that with a very short
antenna (less than Yo wavelength)
even a fraction of an ohm of loss resis-
tance can tremendously reduce the ra-
diated power.

Significant resistive losses will oc-
cur in two portions of the transmitter/
antenna circuit: the ground system
and the matching network’s tank coil.
The matching network is necessary to
transform the high feedpoint imped-
ance (consisting of a large capacitive-
reactance component and a small re-
sistive component) to the approxi-
mately 100-ohm output impedance of
final-amplifier Ql. One might be
tempted to eliminate tuning-network
losses by eliminating the tuning net-
work, but attempting (o drive the an-
tenna directly from power-amplifier

Q1 will result in a tremendous mis-
maltch, and essentially zero radiated
power. The matching network also re-
duces harmonics from the transmitter;
without it, the harmonic-rich square-
wave signal could radiate overtones of
the 185-kHz fundamental frequency.

The resistance of tank-coil L1 will
be the primary source of matching-
network loss. Losses are decreased by
using larger-diameter wire for L1.
Copper tubing would be ideal, but to
obtain adequate reactance at 185 kHz,
such a coil would be very large; the
tank coil is therefore a compromise
between efficiency and size. Because
of the much higher circuit resistance,
losses in coupling-link L2 are negligi-
ble and the size of the wire used for L2
isn’t of great importance.

Coil LI is close-wound from #16
enameled magnet wire on a 16-inch
length of 3%2" outside diameter PVC
water pipe. A total of 200 turns are
wound, covering slightly more than
10 inches of the form. The measured
inductance of the tank coil is 0.86
mH, which gives an inductive reac-
tance of about 1000 ohms. The coil
form is attached to the chassis by a
pair of 5" standoffs cut from a piece of
broom handle. They help keep the
magnetic field isolated from the lossy
ground surface.

Tuning capacitor C6 is a dual-sec-
tion broadcast-band variable unit hav-
ing a measured range of 35-900 pF

——

FIG. 3—THE TRANSMITTER IS ASSEMBLED on a breadboard. Note how the small link

coil, L2, slides over the larger coil, L1.
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PARTS LIST

All resistors Va-watt, 5%.
R1—10 megohms
R2—15,000 ohms
R3, R4, R5—1000 ohms
Capacitors
C1—5-pF, ceramic disc
C2—6-50 pF, timmer
C3—22 uF, 25 volts, electrolytic
C4, C5—0.1 pF, ceramic disc
C6—Dual-section air-variable capac-
itor, 18—450 pF per section, see text
- C7—.01 pF, ceramic disc
C8—470 uF, 25 volts, electrolytic
Semiconductors
IC1—CD4001, quad 2-input NOR
gate
IC2—CD4017, divided-by-10 counter
IC3—7808, 8-volt regulator
Q1—IRF511 or {RFZ10 power FET
D1, D2-—1N4002, siticon rectifier
Other Components
PL1—Control cable connector, any
type
PL2—AC powerline plug
S1—Telegraph key
T1--12.6 volts, 500 Ma, center-tapped
XTAL1—1.6 MHz to 1.9 MHz crystal
Miscellaneous: 5% x 3 x 2% inch
aluminum enclosure, 3" PVC pipe
(16 inches required), #16 enam-
eled magnet wire (approx. 180 feet)
NOTE: The following are available
from Analog Technology, PO
Box 8964, Fort Collins, CO
80525: Etched and drilled PC
board, $3.75; PC Board kit (all
parts required, including
184.320 kHz crystal, to build PC
board assembly—does not in-
clude power supply, matching
network, enclosure, etc.) $18.00.
Antenna-matching network
parts are also available (write for
current prices). Add $1 postage.
and handling per order (Visa and
MasterCard accepted).

when both sections arc connected in
parallel. (The capacitor must be able
to resonatc with L1 at the transmit
frequency—approximately 185 kHz).
A smaller-value variable capacitor
can casily be substituted by con-
necting one or more fixed-value ca-
pacitors in parallel to achieve the
required range. In that instance, sil-
ver-mica capacttors rated for at least
600 volts are suggested.

Coupling link L2 is 30 turns of

close-wound #20 stranded wire
wound on a piece of tubing cut from a
3%" diameter polyethylene bottle.
The required number of turns for L.2
will vary depending on your antenna’s
impedance and the power-supply volt-
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Flc.: 4—SINCE THE FEEDLINE is consudered part :)f the antenna, the ransmitter should
be installed directly at the base of the antenna. The antenna/ground post design allows

the anfenna to pivot on a single bolt, making installation a one-man job.

age to Ql; you can tweak L2’s turns by
measuring the RF radiated from the
antenna. Coupling-link L2 slides over
L1 to allow the coupling factor to be
optimized in order to achieve the best
match to the antenna.

For maximum efficiency, you
should use a vertically-polarized an-
tenna with a total height as close to 50
feet as possible. The antenna shown in
the photograph at the top of the page
1s assembled from pieces of alumi-
num tubing salvaged from old ham-
radio antennas. It tapers from a 2"
diameter at the base to /4" diameter at
the tip. The tubing is all 606/-T6 (the

preferred alloy and temper for anten-
nas) with a .058 inch wall.

A four foot length of 2" sched-
ule-40 PVC pipe insulates the antenna
from ground. It is attached to the base
of the antenna with two bolts and two
aluminum clamps. A seven foot long,
two-inch diameter steel fence post is
used as the ground anchor It is driven
about three feet into the ground, and
is drilled to accept the mounting hard-
ware. The antenna is secured with
nylon-cord guys located at 24 feet
above ground. Three heavy-gauge
steel tent posts act as guy anchors.

Vertical antennas in that height

www americanradiohistorv com

range may also be constructed from
sections of telescoping TV mast or
similar thin-wall steel tubing. The key
to building an efficient but inexpen-
sive LF antenna is creativity; the an-
tenna details are presented only as a
guideline; your design will depend on
the materials available. But whatever
design you decide to use, be ex-
tremely careful of overhead power
lines when erecting that or any other
type of antenna!

The ground system

Once you have built your antenna
you must provide a ground system to
carry the return current. Establishing
a low-resistance ground for a vertical
antenna can be a tedious job. An ideal
ground system consists of 120 wires
each about )2-wavelength long ex-
tending radially from the base of the
antenna. Even if you have the acreage
to lay 2500-foot radials, such a sys-
tem would require almost 60 miles of
wire. The design of your ground sys-
tem will depend on existing grounds
and local soil conditions. Highly re-
sistive soils (granite, limestone, and
sandstone) will require a more exten-
sive ground system than conductive
soils (clay, shale, loam). You should
hammer several ground rods around
the base of your antenna, connecting
them with heavy-gauge wire or straps.
The use of multiple rods significantly
reduces ground losses through paral-
lel connection of the individual
ground-rod resistances. If possible,
run a heavy wire to your water main
(assuming, of course, that it is metal-
lic). If you have access to a deep well
with a metallic casing you are really in
luck. Deep-buried grounds are a good
choice for the experimenter, while
limited radial fields are probably not
worth the effort and wire.

Setup and operation

With the transmitter/matching net-
work installed at the base of the anten-
na, apply voltage and key the
oscillator. Quickly but carefully, turn
C6 to resonance as indicated by a

field-strength indicator or a monitor

receiver, and check voltage and cur-
rent to the power amplifier stage using
a VOM. Compute the input power
using the formula:

W=ExI
If the calculated power is more than

1 watt, reduce the power amplifier’s
continued on page 63
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THE FREQUENCY RANGE JUST BELOW THE AM-BROAD-
cast band (from 10 kHz to 550 kHz) has been clearly
omitted from most communication reccivers. How come?
It appears that the extra coil sets, increased assembly
costs, and additional RF circuitry has not justificd the
inclusion of the low-frequency band. But that doesn’t have
to stop you [rom sneaking a peek at thc band ““down-
under.”” Among the signals you’ll find below 550 kHz are
maritime mobile, distress, radio beacons, aircraft weather,
European longwave-AM broadcast, and point-to-point
communications. A brief summary of those signals is
found in Table 1.

Up convert

Low frequencies make conventional shortwave radio
design impractical. In the usual four-band general-
coverage receiver, four coil sets are used to cover the
frequencies from 550 kHz to 25 MHz, and sometimes up
to 30 MHz, the upper limits of shortwave reception. To
adequately cover the low-frequency (LF) spectrum an ad-
ditional three, and more likely four coil sets are needed;
morcover, with the usual 400-pF variable capacitors used
in medium-frequency (MF) tank circuits, inductances of
around 600 mH are needed to reach the 100-kHz low-
frequency limit used for radio communications.

Many radios produced for the European markets cover
the 150-kHz to 400-kHz range; however, they’re usually
designed solely for AM reception where a high-sensitivity
figure is not required. That’s because European longwave
stations generally run 50-100 kW (or possibly more) to
their antcnnas.

Here in America, it’s more practical to up-convert the
low-frequency range to a medium-frequency range. Our
converter does just that. It converts the 10-kHz to 550-kHz
LF range to a 1.01-MHz to 1.55-MHz MF range, by

FREQUENCY
CONVERTER

Find out what's happening
below the AM-broadcast band
with our low-frequency converter.

WILLIAM SHEETS AND RUDOLF F. GRAF

simply adding | MHz to all received signals. Conncect our
converter to any communications receiver, or AM-broad-
cast radio for that matter, and bingo—you have a longwave
receiver. Radio calibration is unnecessary because signals
are received at the AM-radio’s dial setting, plus 1 MHz. A
100-kHz signal is received at 1100 kHz, a 335-kHz signal
at 1335 kHz, etc., just drop the first digit to read the
longwave frequency.

One problem at low frequencies is man-made noise;
many of our everyday devices and appliances are notorious
in that regard. Motors, fluorescent lighting, light dim-
mers, computes, TV-receiver sweep radiation, and many
small household digital devices generate “‘hash” in the
spectrum below 550 kHz: Fortunately, most noise is car-
ried chiefly on power lines, and doesn’t radiate very far.

One misconception is that tremendous antennas are
needed for longwave reception. It’s easy to understand
why somcone ight think that way. At shormave frequen-
cies (3—30 MHz), it’s common to errect a halfwave dipole
at the operating frequency; the resulting antenna length is
usually quite reasonable for anyones backyard. Try to do
the same for longwave (10-550 kHz), and you’d end up
with a dipole |-mile long. The remedy is to usc an active
antenna, where excellent longwave reception can be had
with a simple vertical only a few-meters long. In fact, our
converter (using an active antenna) even picks up quite a
few signals with a clip lead only 30-centimeters long.

Circuit description

According to Fig. 1-a, low-frequency signals that are
picked up by an 8-inch whip antenna (a standard CB/ham
10-meter whip) arc fed to the QI’s gate, a source follower.
FET-transistor Q1 matches the whip’s high-impedance
(which looks like a small 20-30-pF capacitor) to the low-
pass filter formed by C1 through C3, and L1 through L4.
That filter rejects signals above 500 kHz, preventing break-
through and cross modulation from strong broadcast and
shortwave signals. Coupling capacitor C4 is selected to
attenuates trequencics below 10 kHz.

Resistor R1 provides a DC ground for Q1’s gate. Resistor
R2 is nceded for a return path for QI’s drain current
because capacitor C1 blocks the DC-path to ground. Di-
odes D1-D4 bleed-oft any static charge on the antenna that

www americanradiohistorv com
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TABLE 1—LONGWAVE SIGNALS BELOW 550 kHz

Frequency Range | Signals Found Remarks
510-535 kHz Misc. Radio Beacons
500 kHz Distress (CW) ]
Ship to Shore
415490 kHz Maritime Mobile (CW)
Radio Beacons, Weather: -
285-400 kHz Aeronautical and Marine Weather info, AM,
voice and Carrier
190-285 kHz Radio Beacons, Weather: Current (Power Line)
European Longwave Transmissions
Broadcast
160-190 kHz Fixed Public, License-Free Some experimenters
Experimental, European Long | run 1-watt transmitters
Wave Broadcast, Fixed in this band, no
license needed
110-160 kHz Maritime Mobile, Lowest Freq. [ Tends to be noisy,
Long-Wave Broadcast, Fixed | also some RTTY
(point to point) transmissions
90-110 kHz Loran Navigation
30-90 kHz Fixed, Mobile, Standard Freq. | RTTY transmissions,
and Time Signals some CW, noisy
14-30 kHz Submarine Communications, | RTTY transmissions,
VLF Worldwide High-Power, some CW heard at
Military and Commerecial times, noisy
10-14 kHz Omega Signals, Freq. Lowest part of radio
Standards, Atmospheric spectrum, frequently
Phenomena, Whistlers used 7
Below 10 kHz Atmospheric Noise, Whistlers, | Experimental
Experimental Transmissions,
Military

might have accumulated, while hav-
ing no effect on RF signals that are
less than about 1 volt on the antenna.

The low-frequency signals are fed
to IC1, a doubly-balanced mixer,
that's easy to use and quite reliable. It
has balanced (dual polarity) inputs
and outputs but, as used here, single-
ended (unbalanced) inputs and out-
puts may be accommodated by using
only one of the balanced lines (either
will do). Resistors R3-R7 provide an
adjustable bias network for the input
pins 1 and 4. Resistors R8-R10 and
R14 provide the correct DC operating
voltages and bias levels. Capacitors
C5-C7 are supply-bypass capacitors.
Resistor R11 sets the mixer’s gain (at
about X 3). Resistors R12 and R13
feed bias to the local-oscillator inputs

8 and 10.

RADIO-ELECTRONICS
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Transistor Q2 and associated cir-
cuitry form a Hartley 1.000-MHz lo-
cal-oscillator, which is coupled from
Q2’s drain, through C8, to IC1 pin 8.

Signals in the 10-550 kHz range are
converted to 1010-1550 kHz. A
450-990-kHz output is also pro-
duced, but it’s ignored because direct
readout of those frequencies isn't pos-
sible with most AM radios, which
only cover down to 530 kHz, or there-
abouts. (Actually, if you’re so in-
clined. other local-oscillator frequen-
cies may be used. For example, to
receive the 80-meter ham band use a
3.500-MHz crystal-controlled os-
cillator.) Components R15 and C9 are
supply decoupling components. Re-
sistor R16 provides bias to Q2. Tank
circuit L5-C11 is slug-tuned to reso-
nant at | MHz. Capacitor C10 couples
Q2’s source to the top of the tank. The
local-oscillator signal via R17 is set to
the correct level at pin 8 of ICI.

The mixer heterodynes the incom-
ing low-frequency signal and local-
oscillator signal. The output frequen-
cies then appears at both pins 6 and 12
of ICIl: Pin 12 is used arbitrarily for

wWWw americanradiohistorv com

easicr PC-board layout. Small-value
resistor R21 is used as a PC board
jumper, so its value is not critical.
Resistors R18 and R20 provide bias to
the output stages of ICI, while R19
and C12 decouple the DC power sup-
ply. Transistor Q3 reduces IC1’s high-
output impedance to about 100 ohms
to match most receiver inputs. Capac-

PARTS LIST

All resistors are Vs-watt, 5%.
R1—2.2 megohms

R2, R12, R13, R15, R16-—2200 ohms
R3, R4—100,000 ohms

R5, R6—22,000 ohms
R7—25,000-ohm trimmer potenti-
ometer

R8—680 ohms

R9—470 ohms

R10, R19, R23—220 ohms
R11—1000 ohms

R14—1500 ohms

R17—15,000 ohms

R18, R20, R22—-3300 ohms
R21—10 ohms

Capacitors

Ct, C3—82 pF, 5%, NPQ, ceramic
disc

C2—270 pf, 5%, NPQ, silver mica
C4—0.001 uF, 50 volt, mylar

C5, C6, C7, C9, C12—47 uF, 16 volt,
electrolytic

Cs, C10, C13, C15, Ct6, C18—0.01
wF, 50 volt, ceramic disc

C11—180 pF, £5%, NPO, ceramic
disc

C14—470 pF, 16 volt, electrolytic
C17—22,000 uF, 16 voit, electrolytic
Inductors

L1, L4—680 uH, +5%

L2, L3—1000 pH, 5%
L5—100-160 pH, tapped

L6—4.7 uH, RF choke
Semiconductors

D1-D5—1N914B diode

Q1, Q2—MPF102 transistor
Q3—2N3563 transistor
IC1—MC1496L

Other components

J1, J2, J5, J6—suitable connector of
your choice

J3, J&—F-type chassis connector
Miscellaneous: Weatherproof box
for the main converter, small metat
box for the RCVR/DC adaptor, CB-
whip antenna and mounting hard-
ware, PC board, wire, cable, solder,
hardware, etc.

Note: A kit containing the PC
board and all parts that mount on
the board is available from North
Country Radio, P.O. Box 53, Wy-
kagyl Station, New Rochelle, NY
10804. Price is $33.75 plus $2.50
postage and handling.
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FIG. 1—THIS LOW-FREQUENCY CONVERTER (a) USES A FET-transistor frontend, an IC
mixer, and Hartley oscillator. Up-converted signals can be heard on any standard AM
radio. The receiver/DC adaptor (b) doesn’t need a PC board, and can be hard wired in its
own metal box.
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FIG. 2—YOU CAN REDUCE RECEIVED NOISE (HASH) by not mounting the LF converter
within 50 feet of AC high-tension lines (power poles), near any AC outlet, or near any
telephone-service entrance cables.

bias. Resistor R22 is a DC return and
bias resistor for Q3.
Inductor L6 couples the DC volt-

itor C15 couples the 1010-1550 kHz
frequencies from Q3’s emitter to out-
put-jack J3, while blocking any DC
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age that’s carried in the RF-signal ca-
ble from the RCVR/DC adaptor. The
DC voltage and RF signals don’t in-
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terfere with one another at all; that
saves running a separate power-sup-
ply wire, which simplifies installation
at a remote location. Capacitors Cl4
and C13 provide DC supply filtering.

Figure 1-b shows that the RCVR/
DC adaptor is small enough to fitin a
small shielded box containing J4, J5,
DC-blocking (RF coupling) compo-
nent CI6, and DC filter capacitors
C17 and CI18. DC is fed in via J6,
which should be well filtered (less
than 1% ripple).

Installation

The converter with its antenna
works best, and has the lcast noise
and interference, when remotely
mounted as far away from any AC

|
R]QC12 ( ’
1 k" RB
RF OUT }
DG IN 1 -
R20 —R10—
'anO
= RZZD
] i\C
Gl

=C13- l

- L= ALTERNATE B+ IN

wiring and other interfering devices
as possible. If you live ina quiet coun-
try location or are willing to tolerate
some line noise, the converter can be
mounted near the receiver. The loca-
tion is entirely up to you.

Figure 2 shows one possiblé remote
installation. The coaxial cable from
J3 carries both RF signals and DC
power; that cable i1s run from the re-
mote converter to a RCVR/DC adapt-
or located in your radio shack. The
RCVR/DC adaptor helps out in two
ways. It pumps DC power down the
cable to the converter, and routes RF
from the converter into the receiver.
An extra volt or two of output DC is
recommended to make up for losses
in L6 and L.7 that have about 60-ohms
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FIG. 3—STUFFING THiIS PC BOARD should be easy, even for the inexperienced.
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WHIP ANTENNA L5

RF OUT
101 +12V IN

R7 GND

RADIO-ELECTRONICS

3]
o

FIG. 4—THE PC BOARD IS MOUNTED IN A METAL BOX FOR RF SHIELDING. Make sure
you use small standoffs under the PC board to prevent the copper traces from shorting
against the metal box. The author shimmed up the PC-board 1/8 inch by screwing an extra
nut under the board at all four corners.
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CiT R23  Ci8

FIG. 5—RECEIVER/DC ADAPTOR allows
the converter to be powered through its
RF output in remote installations. That
way you don’t have to run an extra power-
supply line all the way out to the converter.

DC resistance each, and cable losses
as well.

For local installation (non-remote),
inductor L6 may be disconnected
from jack J3. The +12-volts DC is
then fed directly from any convenient
supply, about 11-15 milliamps is all
that’s required.

Construction

You can etch your own PC board
using the artwork in PC service, or
order the kit of parts that includes an
etched and drilled PC board from the
source in the Parts List. Figure 3
should help you stuft the PC board
correctly. As you might expect, first
mount the resistors and capacitors,
then mount DI through D4, Q1, Q2,
Q3, and last install L1 through L6,
and IC1. A socket for IC1 is desirable
but unnecessary. If you are using a
remote installation, then assemble the
RCVR/DC adaptor; its parts layout
isn’t critical, but be sure to com-
pletely shielded the adaptor in its own
metal box to avoid picking up strong
AM stations in the 1010-1550-kHz
range.

Tuneup
Tuneup is simple. First check all
your wiring and components to make
sure they’re all properly seated and
polarities are correct. If everything
checks out, connect + 12 volts to the
adaptor-box jack J6. Now check for
+ 12 volts at J3, or L6 if you are not
using a remote setup. Next verify that
+ 11 volts or so is across capacitor
Cl4. Measure the current drain from
your + 12-volt DC supply, and if you
measure more than 15 mA, that may
indicate problems.
continued on page 76
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BEYOND STERE

The Sound Retrieval System adds a new dimension to audio reproduction.
LEN FELDMAN

STEREO SOUND ON BROADCAST TELEVISION HAS BEEN
available for about five years, and nearly half of the TV
sets sold last year incorporated MTS (Multi-channel Tele-
vision Sound) decoders. They enable viewers to hear ster-
co sound tracks from programs that are transmitted locally
in sterco, as well as a SAP, or Secondary Audio Program
channel. which can be a second-language translation of a
movie sound track.

However, tor all the success that sterco TV has enjoyed,
there are still two major problems with the way stereo TV
sound is reproduced in the home. If you depend on your
TV’s two built-in speakers to provide the stereo effect, you
are likely to be disappointed. That’s because the two
speakers are usually spaced too close to cach other to
provide a pleasing sterco “sound stage.”

If your TV monitor/receiver has jacks for external
speakers, you can use a pair of separate speakers, or even
your home-stereo speakers. The stereo effect will be best if
they are separated by cight teet or more, but then a new
problem arises: When actors on the TV screen speak, if
you are even slightly off center between the two speakers,
you will get the impression that sounds are coming from
the nearest loudspeaker instead of from the actor who is
speaking.

A psychoacoustic solution

More than two years ago, Hughes Aircraft, a division of
the General Motors Corporation. developed what origi-
nally started out as a car-stereo enhancement system. It is
called the Sound Retrieval System, or SRS for short.
Hughes demonstrated the system by placing two small
speakers so close together that their side panels practicaltly
touched. As you might expect, music played over the
speakers sounded “cramped,” because it lacked proper
stereo imaging and spread. By merely pressing a button,
the two little speakers could be made to sound as though
they had been moved apart to the corners of the room.

Two more knobs allowed the music to be adjusted so
that you could walk all around the room without altering
the tremendous spread of sound and sense of ambience.
The demonstration was so dramatic and effective, that
people couldn’t help but look for additional hidden speak-
ers. Ot coursc, there were none.

A similar demonstration, this time in a car, revealed that
same spread of sound when the *“magic™ button was
pressed. Instead of the sound being confined to the narrow
width of the automotive interior, it scemied 1o extend well
outside the car. And while Hughes’ primary interest was in
enhancing the stereo etfect in car-sterco systems, it was

www americanradiohistorv com
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HUMAN HEARING FACTORS
HOW WE PERCEIVE DIRECTION:
RELATIVE PHASE FOR LOW FREQUENCIES (20-200Hz)
RELATIVE INTENSITY FOR MID-RANGE (300-4000Hz)
RELATIVE TIME OF ARRIVAL FOR FAST RISE-TIMES

TRANSFER FUNCTION OF EAR VARIES WITH AZIMUTH DUE TO QUTER EAR (PINNA)
COMPLEX SHAPE

(PINNA)
OUTER EAR

EAR CANAL IS RESONANT AT APPROX 2.5kHz AVERAGE

RESPONSE TO IN-PHASE SOUNDS IS VERY DIFFERENT FROM
RESPONSE TO SOUNDS WHICH ARE 180 OUT OF PHASE

CANNQT TELL DIRECTION OF SOUNDS WHOSE WAVE LENGHT IS CLOSE TO
EAR-TO-EAR DISTANCE 1.3kHz TO 1.5kHz

FIG. 1—THERE IS A FOURTH FACTOR, that governs the way in which we judge where
sounds originate. It has to do with the way our hearing system’s frequency response
varies.
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FIG. 2—THE EAR’S FREQUENCY RESPONSE CHANGES with both azimuth and eleva-
tion. Here is an example of our hearing system’s response to frontal, side, and rear
sounds.

clear that sterco TV, which was then ment. More than a year and a half

Just gaimng a foothold, could also later, Sony Corporation, having li-
benefit from this remarkable enhance- censed the SRS Technology from

www americanradiohistory com

Hughes, has incorporated it into near-
ly a dozen new stereo TV models. and
the sound is truly incredible. (Editor’s
note: For those of you who don’t be-
licve that this new system sounds as
good as we say it does, we encourage
you to prove it to yourself by going to
your local Sony dealer and listening
to one ol their new SRS-equipped
televisions.

Theory and operation of SRS

SRS is based upon several psycho-
acoustic principles that have been
written about in obscure scholarly pa-
pers over the years, but have never
been put to practical use until now.
SRS technology is so valuable that
Hughes has been granted one com-
prchensive patent containing no fewer
than 159 separate claims. Two addi-
tional patents involving further im-
provements and additional ¢laims
may well have been granted by the
time you read this article. Here is how
SRS works.

Much of what happens when SRS
is working involves psychoacoustics.
As Arnold Klayman, the inventor of
the system explains it, humans per-
ceive the direction from which sounds
come by at least three different
means. We detect the relative phase of
sounds in the case of low frequencies
(between about 20 Hz and 200 Hz)
For mid-range sounds (300 Hz to
4000 Hz), we detect the relative inten-
sity. That means that sounds coming
from onc side sound louder to the
nearest ear, and softer to the other car.
For higher trequency sounds—those
having a fast rise time—we judge di-
rection by the relative time of arrival.
Those sounds reach the closest ear
sooncr than they reach the farther one.

There 1s, however, a fourth factor
that governs the way in which we
Judge where sounds originate, which,
up to now, has been ignored in stereo-
reproducing systems. That factor has
to do with the way our hearing sys-
tem’s frequency response varics (see
Fig. 1).

The outer car, known as the pinna
has an effect on the spectrum of the
sound reaching the cardrum, while
the concha (the section that leads to
the car canal) has an eftect on the
frequency at which the ear canal is
resonant. Together, those two parts of
the car control the spectral shape (fre-
quency response) of the sounds reach-
ing the cardrum. In other words, the
system functions as a sort of multiple
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FIG. 3—AMBIENT, REFLECTED, AND SIDE SIGNALS produce a complex sound field.
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filter, emphasizing some frequencies,
attenuating others, and letting some
through without any change at all.
The ear’s frequency response changes
with both azimuth and elevation, and
together with our binaural (two ear)
capabilities, they help us determine
whether a sound is coming from
above, below, the left, the right,
ahead, or behind. Examples of our
hearing system’s response to frontal
sounds, sounds from the side, and
from behind are shown in Fig. 2.

As Klayman went on to explain,
“Microphones used in making re-
cordings don’t behave like human
ears. Omnidirectional microphones
have a flat frequency response for
sounds coming from all directions.
Cardioid, or directional microphones
have a flat response for sounds com-
ing from the sides and from the front,
but are ‘dead’ to rear sounds. So,
during playback, if sounds that origi-
nally came from the side are re-
produced by speakers located ‘up
front,” those sounds are heard with an
incorrect spectral response. The result
is a spatial distortion of the sound
field, and we are prevented from hear-
ing the proper spatial cues of what
was originally performed.”

The SRS technique helps to correct
those problems by processing the au-
dio signals so that the spatial cues are
restored. SRS first combines or adds
together the left and right channels to
create a sum signal (L +R). It then
subtracts each one from the other to
create two difference signals; (L —R)
and (R—L).

The signals are then subjected to
various forms of processing and
equalization. Ambience and spatial
characteristics are derived from the
processed difference signals. Di-
alogue, vocalist, and soloist sounds
are derived from the processed sum
signal. Once the complex and dynam-
ic processing sequence has taken
place, the signals are revised and rec-
onstructed into new (L+R) and
(L —R) signals, which are matrixed
back together in the same fashion
used in stereo FM and in stereo TV.
That is, using simple algebra, the new
(L+R) is added to the new (L —R),
yielding a new L signal (actually 2L,
but the 2 is simply an amplitude co-
efficient which can be ignored). The
new (R — L) signal is added to the new
(L +R) signal to form a new R signal.

In a stereophonic signal, sounds
coming from *‘in front” of you pro-
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duce equal-amplitude sounds in the
left and right channcls, and are there-
fore present in the sum signal (L +R).
Ambient, rcflected, and side signals
producce a complex sound field (see
Fig. 3), and are present primarily in
the difference signals (L —R and
R-—L).

The Hughes SRS circuitry pro-
cesses the difference signals to bring
back the missing spatial cues and di-
rectional information. The difference
signals are then dynamically in-
creased in amplitude in order to in-
crease the apparent image width.
However, since the ear has increased
sensitivity to mid-range trequencics,
selective emphasis of the difference
signals is necessary to produce a real-
1stically wider sterco image without
introducing annoying image shifts.

The selective emphasis of certain
frequencies in the difference signal
accomplishes several things. For the
quicter components, it further en-
hances the stereo image by restoring
the ambience of the live performance,
which is normally masked out by the
louder, direct sounds. It also provides
a much wider listcning area, as you
can walk about the room and still re-
tain a sensc of direction of all the
musical instruments—you no longer
have to sit midway between the two
loudspeakers!

There’s a lot more going on inside
the SRS circuit than what we’ve brief-
ly described. There are many control
circuits that detect the content of the
music, and dynamically adjust both
the level and the spectral content of
the sum and difference signals. Figure

wWWw americanradiohistorv com

4 shows the block diagram of the SRS
circuitry.

The frequency response curves of
the (L—R) and (R—L) signals are
shown in Figs. 5 and 6 respectively. It
1s clear that the SRS system does alter
or cqualize the response of the de-
rived signals.

The sclective boosting of the dif-
ference signal is automatically ad-
Jjusted while audio signals are applied
so that the perceived sterco effect is
relatively consistent. Without such
automatic adjustment, the amount of
enhancement provided would have to
be manually adjusted for different
program material. For example, in
order to avoid excessive boosting of
artificial reverberation, which is
sometimes added to stereo record-
ings, the enhancement technique of
the SRS deemphasizes the frequency
range in which excessive reverbera-
tion is most likely to occur. That area
is then reinforced by appropriate in-
jection or addition of the sum signal.
The perceived etfect is that the
amount of artificial reverberation
does not change appreciably when the
SRS is turned on and off.

In the SRS-cquipped Sony TV
sets, therc is only an SRS on/off
switch. That’s becausc the speakers
are at a known distance apart, and
because stereo TV broadcasts are han-
dled in a predictable manner.

The license acquired by Sony for
SRS is non-exclusive, so don’t be sur-
prised if you see other manufacturers
oftering SRS technology in their TV
sets and audio components in the not
too distant future. R-E
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ONE OF THE MOST COMMON PROBLEMS
found in VCR’s is the inability to
properly load a tape. Belore youtry to
fix any VCR, though, you should be
somewhat familiar with basic VCR
disassembly skills and simple servic-
ing precautions. You can learn about
the various components inside a VCR
by reading our last article on VCR
maintenance (Radio-Electronics,
March 1989). That article covered
basic VCR mechanism identification,
cleaning techniques, and the neces-
sary hand tools.

Tape-load problems

It is important that you clearly un-
derstand the difference between cas-
sette-loading problems and tape-
loading problems. A cassette-loading
problem is where the cassette carriage
assembly docs not properly accept the
cassette (the shell) into the VCR. A
tape-loading problem is when the
tape is not properly extracted from the

b

- ﬂ | Troubleshooting VCR

tape-loading problems

PETER M. HANSEN

\ I
i

cassette once the cassette is fully seat-
ed inside the VCR.

Figure I shows the basic VCR coni-
ponents. You should be somewhat fa-
miliar with them before attempting
any servicing, but right now our main
concern is the tape-loading process.
To be able to sce the internal compo-
nents, you first have to remove the
VCR’s top cover and head shield. You
may also have to remove the cassette
carriage in order to fully access the
components involved in the tape-
loading process. Figure 2 shows the
cassette carriage being removed from
a VCR—there are usually four Phi-
llips-head screws on the top of the
asscmbly that secure it to the VCR
chassis. Figure 3 shows the cassctte
carriage assembly by itself. The gear
block and motor assembly on the
right side of the carriage is the drive
system that is used in front-loading
VCR’s to load the cassette into the
VCR when it is first inserted.

www americanradiohistorv com

The VCR’s guide rollers and slant
poles are what actually extract the
tape trom the cassctte and guide it
across the video head/drum assembly.
After you sclect play or record, you
will see the two guide posts start the
tape-extraction process; the video
drum starts to spin counterclockwise
(it reaches 30 rpm in about 3 sec-
onds), and the pinch roller starts its
short movement toward the capstan
shaft. It is the action of the pinch
roller ““pinching ™ the rotating capstan
shaft that actually pulls the tape
through the machine during play or
record.

Most recent VHS VCR’s use a ded-
icated DC motor to load the tape
across the video-drum assembly. The
motor is located either above or below
the mechanism, and is usually driven
by an intcgrated circuit that receives
the motor load and unload signals
trom the VCR s main microprocessor.
Figure 4 shows a typical tape-load

6861 H3GW31d3sS
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board to the chassis. Many times
there will be identifying arrows
printed on the PC board indicating
which screws must be removed. If you
remove the wrong ones, you may be
dismantling the wrong thing.

In some VCR’s, you must remove
the front pancl in order to release the
PC board. Many times the front-panel
assembly (which contains the switch-
es, display, etc.) is secured to the
chassis by small (fragile) plastic re-
taining tabs—give the unit a closc
visual inspection before attempting to
remove it so that you don’t crack any-
thing! Remember that any mistake
can causc you much grief—not to
mention the added expense.

With the VCR placed in its service
position (see Fig. 7), you can closely
observe the loading components dur-
ing a tape load. To do that, plug in the
unit, insert an inexpensive test tape,
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FIG. 1—MAJOR VCR COMPONENTS. You should be able to identify these basic mecha-

nisms found in all VCR’s.

FIG. 2—THE CASSETTE CARRIAGE as-
sembly is usually secured to the VCR
chassis by four Phillips-head screws.

motor located on the bottom of the
VCR'’s chassis; in this case, the unit is
a later model Fisher VCR. In Fig. 5
we see a load motor that is located on
the top of the mechanism, with the
video drum behind it.

Tape-loading components

The load gear train is located (al-
most always) on the VCR’s bottom
side chassis. The load gear train is
connected to the load motor via the
load belt (or worm gear) and associ-
ated linkage rods and connectors. The
load-gear assemblies are made out of
hard plastic, and have onc and some-
times two cam gears with grooves that
contain a lubricant. Figure 6 shows a
typical loading-gear train on the bot-

tom side of the chassis.

To get at components on the under-
side of the chassis, first make sure that
power is off and the unit is unplugged,
and then remove the VCR’s bottom
plate. There are usually several Phi-
llips screws securing the bottom plate
to the chassis. Next, you have to iden-
tify the screws that secure the PC

and hit the play button. As soon as
you hit play, you should see move-
ment of the loading gear train as well
as the the guide posts. On many units,
you’ll also see the cam gear as it shifts
position from “stop” to “fully load-
ed.” Sometimes a mirror placed on
your workbench surface can help you
see both sides of the VCR’s loading
mechanism simultaneously.

Diagnosing malfunctions

A very common malfunction in
VCRsis cracked, dirty, or worn (slip-
pery) load belts. The major symptom
of that is that when the operator se-

FIG.3—THE GEAR BLOCK AND MOTOR ASSEMBLY on the right side of the ca;riage is the
drive system that accepts the cassette into a front-loading VCR.

www americanradiohietory com



lects play or record, the guide posts
will start their path toward the V>
stoppers (the metal brackets situated
at the end of the loading grooves), but
they will not reach the end of their
path. Many times they will appear to
have completed the load process, but
closer inspection reveals that they
only completed about 90% or 95% of
the load process. The loading posts
will then start retracting back toward
the stop position and the video drum
will stop spinning. Most of the time.
that type of failure is due to a bad load
belt.

Because the slipping load belt pre-
vented the load posts from traveling
their full distance, the microprocessor
did not receive what’s called the
“load complete,” the “after load,”
or, more simply, the “AL” signal.
Some of the older units have a small
microswitch embedded in the load
gear train that is activated when the
load posts are fully extended. How-
cver, most newer VCR’s have infrared
sensors built into the cam-geur assem-
bly that transmit the various mechan-
ical load stages during the tape-load
mode to the microprocessor.

In an aborted tape-load attempt,
you will also be able to sec that the
pinch roller does not come in contuct
with the capstan shaft. The pinch
roller will come in contact with the
capstan shaft only when the system
microprocessor receives i load-com-
plete signal.

A simple test for a malfunctioning
loud belt is to “assist’ the load pro-
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Peter M. Hansen is the author of
the Viejo Method of VCR Mainte-
nance and Repair and president of
Viejo Publications. The manual is
available with or without the VCR-
maintenance kit and training video.
The kit contains VCR cleaning mate-
rials and an assortment of replace-
ment belts, tires, idlers, etc. Contact
Viejo Publications, 3540 Wilshire
Bivd., Suite 310, Los Angeles, CA
90010. 1-800-537-0589.

FIG. 5—THIS LOAD MOTOR is located on- top of the m;echanism, with the video drum
directly behind it.

cess with your finger (see Fig. 8).
With the VCR 1n its service position,
and a tape inside the machine, select
the play mode; you should have your
index finger or thumb placed gently
on the load-motor shaft. You will feel
the rotation of the load motor shaft
against your finger. Wait for the load
process to be completed (when the
load posts appear to have reached the
end of thair travel), and then “assist”
the load process by manually turning

www americanradiohietory com

the load motor shaft in the same direc-
tion as it was turning by itself. If the
belt is bad, the action of your finger
will most likely complete the load.
The load-complete signal will now be
reccived by the microprocessor,
which wild issue the signal to activate
the pinch roller. A bad belt should be
replaced, but sometimes you can ex-
tend its life a bit by cleaning the belt
and applying some rubber revitalizer.

Sometimes the lubricant that is ap-
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G 6—A TYPICAL LOADING GEAR train

is usually covered by a protective plastic
guard that must be removed for servicing.
This gear train is on the bottom of the
chassis.

FIG.7—A VCRINITS SERVICE POSITION.

A mirror on your workbench surface will

allow you to see both sides of the VCR
simultaneously.
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process with your finger.
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plied in sliding tracks and to various
components dries up and hardens.
That can cause much added friction
for the load components, and may
cause the load to be aborted. If that’s
the case, you have to dismantle the
assembly, clean off the dried-up lubri-
cant, and apply a fresh coat. It is best

to use a cleaner like acetone for re-

www americanradiohietory com
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CTIONING LOAD BELT is can be tested‘by “assisting” the load

moving the old lubricant. It is also a
good idea to first take a photo or make
a quick sketch of an assembly before
dismantling it for cleaning, so that
everything goes back correctly. Many
times there will be small alignment
arrows imprinted on the gears them-
selves—pay careful attention to any
arrows, as they must be exactly align-
ed during reassembly.

[f the load belt appears to be good,
and there is no dried-up lubricant,
then you have to inspect the load gears
for any signs of cracking—especially
hairline cracks. Any gears that show
signs of cracking must be replaced.
Note that load motors do not usually
go bad, but if there is excess freedom
of shaft movement, or any signs of
excessive friction in the motor, it may
have to be replaced.

Another quick test of the load sys-
tem is to perform a tape “load™ by
hand, with the unit unplugged and no
tape inserted. That will provide an
unobstructed view of the loading
mechanisms as they operate. Also,
the loading process will be greatly
slowed down, so you’ll be able to
see—and perhaps even fecl—exactly
when a problem occurs. Then you can

detecrmine which part might be caus-
ing it to happen. To pertorm the test,
turn the load-motor shaft by hand and
observe the unit’s operation. Watch
for freedom of movement of all of the
mechanical components involved in
the load process, and check for any
obstructions that may impede proper
loading. R-E



o P- A M P S Op-amps show their versatility in instrumentation circuits.

IN INSTRUM

RAY MARSTON

PRECISION VOLTMETERS. AMMETERS. AND
ohmmeters use op-amps in a wide
variety of applications. You’ll find op-
amp rectifiers, range-scaling net-
works, converters, and voltage refer-
ences. Let’s take a look at how those
circuits work.

Electronic rectifiers

Conventional diodes can’t rectify
millivolt AC signals because they
don’t conduct until their knee voltage
is exceeded. Silicon diodes have knee
values of about 600 mV, and thus
dont rectify AC voltages below that
value. Luckily, op-amps can etfec-
tively reduce the diode’s knee voltage
by a factor equal to the open-loop
gain; a diode can then rectify AC-
signal amplitudes that are smaller
than a millivolt.

Figure 1 is a half-wave rectifier con-
nected as a noninverting amplificr;
feedback is through DI1. (Notice that
the rectified output is taken tfrom the
inverting input.) When the noninvert
ing AC-V, swings positive by only a
few microvolts, the output is quickly
driven to DI’s 600-mV knec voltage.
The fecdback through D1 forces the
inverting input to accurately tollow
the positive-input signals. However,
when the AC-V,y swings negative,
the negative output causes DI to be-
come reverse-biased, whose reverse-
leakage resistance (typically hun-
dreds of megohms) acts as a voltage
divider with R1; that determines the
op-amp’s voltage gain during the
negative-input swing. The circuit
thus follows the positive-input sig-
nals, but rejects the negative ones

and. hence. has the characteristics of

a nearly perfect rectifier,

Figure 2 shows a peak-voltage de-
tector. Capacitor CI charges rapidly
through DI to the peak positive value
of AC V,y, but discharges slowly

RI i +9v B
100K 7 D
1N4148
= ““’J‘ o

PULSATING DC

-9V
I

FIG. 1—HALF-WAVE RECTIFIER circuit.

TATION

negative-going half-wave rectified
output, the polarmcs of the two di-
odes must be reversed.

Figure 4 shows how to combine an
op-amp half-wave rectificr and an in-
verting amplitier to build a precision
full-wave rectifier. When the AC V
swings negative, the inverted output
of IC1 goes to ncar zcro because of
D2. At the inverting input of IC2, the

—0

VPEAK out

FIG. 2—PEAK DETECTOR with buffered output.

through R1 when the signal falls be-
low the peak value. Meanwhile, 1C2
is used as a (voltage fotower) buffer
stage, so that R1 is not shunted by any
external loading.

Precision rectifiers

Figure 3 shows a precision hall-
wave rectifier. When the AC V goes
negative, the output swings positive,
which forward biases DI. The op-
amp’s gain cquals unny because DI’s
tor\mnd resistance 18 negligible.
When the AC V,y goes positive, the
output swings negative, but is limited
to —600 mV by D2. Resistor R3 cor-
rects for op-amp DC-current errors,
and holds the noninverting input at
ground potential. The negative-fecd-
back loop will always try to hold pin 2
at virtual ground (because the idea is
to drive the inverting input to the
same potential as the noninverting in-
put.) Consequently, the output at DI’s
cathode does not swing much below
zero. The Vi 18 @ positive-going
halt-wave rectiticd signal that resem-
bles pulsating DC. To produce a

www americanradiohistorv com

R2
10K

D1
1N4148

VOUT
PULSATING oc

FIG. 3—PRECISION HALF-WAVE rectifier.

AC V, (via R4-RS) is simply inver-
ted to produce a + V. The circuit
analysis for the positive swing of AC
Vi is a bit more complicated. Op-
amp ICl inverts the signal to produce
a negative output that is passed
through DI to the summing junction
of IC2. where it’s combined with the
positive AC V| (via R4-R5). At the
summing junction, the negative out-
put of IC1 is doubled and inverted via
IC2. R3-R5, to produce a + 2V,
while the positive AC Vg is only
inverted via IC2, R4-RS, to produce
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[2)]
[¥=]



RADIO-ELECTRONICS

[+1]
o
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VOUT
PULSATING DC

|

FIG. 4—PRECISION FULL-WAVE rectifier.

a — V- The summing resultant is
+ Vour at the 1C2 output that is
cqual to the original AC V  positive
swing. Therefore, the IC2 output sig-
nal is always a positive-going full-
wave rectificd signal.

AC-to-DC converters

In a standard DC power supply, a
rectifier takes the AC current tfrom a
step-down transformer and produces
a pulsating DC current, which s then
filtered into steady-state DC by a large
filter capacitor. That system has
worked great for years, and still docs,
but designers’ would like to get rid of
those bulky filter capacitors; and in-
deed. a more compact arrangement is
possible by using un op-amp rectifier
combined with an integrating feed-
back-capacitor.

R1
10K
g | 1N4148
AC INPUT
0-2V RMS DC oUTPUT

0-2 VOLTS

. )
R3
L S WY

o

FIG. 5—PRECISION HALF-WAVE AC/DC
converter.

Figure 5 shows a half-wave convert-
er that uses a voltage gain of 2.22 via
R2/R1, while integration is accom-
plished via CI-R2. Figurc 6 shows a
full-wave converter with a voltage
gain of 1.11, while integration is ac-
complished via CI-R5. Notice that
op-amp converlers compute the aver-
age value of rectified AC-voltage; that

o4
AC INPUT
0-2V RMS

1s distinguished from power supplies
using an output filter-capacitor, which
delivers a steady-state DC equal to the
rectifier’s peak output-voltage.

Digital meters

Precision Digital Volt Meter
(DVM) modules using op-amps can
form the basis of a DC multimeter. To
function as a multirange DC volt-
meter, the input voltage is conditioned
through an attenuation network; tor a
multirange DC ammeter, the input
current is applied through a multi-
range current shunt.

DC OUTPUT
0-2 VOLTS

R2 I
2.2MEG . C2 i ) 0
| 47TuF  gNaias 990k
]5‘01'( 1 A~ IN HI
W+3 3 DI
AC Yy 1N4148 % R4 DVM
C1 - 1k MODULE
i 220 [ 10K
' 3
4—' _* T - [ i J YCuF
3.9K §2.2K
- JA— o{6nD
cAL
A - — -I—» Vss
FIG. 7—AC/DC CONVERTER used with a DVM module.
o—4¢— N\ Voo
ol el M N A
N DIpF 33pF < IMEG \l‘ !
[ I——
? b R 0
P 900K AC/DC
P——av®  S! @ CONVERTER |
J 20V N HI
ce 9K
q
004uF SR 0-200V l o
é fl i. 9K e MODULE
{450V MAX) Vss
> RS
< K GROUND
== _ - ¥

FIG. 8—5-RANGE AC VOLTMETER (converter) using a DVM module.
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AsshowninFig. 7, aDVM module
can be used to measure AC (rather
than DC) voltage by connecting a
suitable AC-to-DC converter to its in-
put. Op-amp IC1 is used in the nonin-
verting mode, with DC feedback
applied through R2, and AC feedback
applied through C1-C2 and the diode-
resistor network. Resistor R7 adjusts
the amplifier gain over a limited
range. The rectified output of the cir-
cuit is filtered by components R6-C3
for DC conversion.

Figure 8 shows a frequency-com-
pensated attenuator network used to
convert a standard DVM module into
a 5-range AC voltmeter. Figure 9
shows how a switched-shunt network
can be used to convert a DVM module
into a 5-range AC ammeter.

Figure 10 shows how to convert a
DVM module into a 5-range ohm-

meter. The circuit actually functions

as a multi-range constant-current gen-
erator, where a constant current feeds
(from QI collector) into Ry. The re-
sulting voltage drop across Ry—
which is directly proportional to the
unknown Ry value—is read by the
DVM module.

Transistor QI and the op-amp are
wired as a voltage-follower—the
emitter-voltage follows the voltage set
by potentiometer R8. In practice, that
voltage is set at precisely 1 volt below
Vpp- Consequently, the QI current
source equals | volt divided by the
selected (R3 to R7) range-resistor val-
ue. For example, the current through
the R3 range resistor when the nonin-
verting input is set to | volt equals |
volt/1000 ohms, or 1.0 mA. The
DVM module typically reads full
scale when its input voltage equals
200 mV. That reading is obtained
when 1.0 mA X Ry has a value equal
to 200 mV,; therefore, Ry should
equal 200 ohms for a full-scale DVM
reading.

Analog meters

As shown in Figs. 11 to 15, an op-
amp can also convert a standard
(D’Arsonval) moving-coil meter into
a sensitive voltage, current, or ohm-
meter. All of the circuits are designed
around the LF356 JFET op-amp,
which has a high input impedance,
and operates from a = 9-volt supply.
Offset nulling is provided to sct the
output to precisely zero. The moving-
coil meter should have a full-scale
sensitivity of 1 mA.

Instead of using a 1-mA moving-

0-200pA L Ry Voo
$ 5000 T
o/m—:; R2 *-‘EF
2 900
. 3 020mA 3 ps CONVERTER N
AC Vi o j; o
g 0-200mA :': R4 l 70 DVM
- < 30 $ R6 MODULE
F1 0-2A '—:'; RS e s
300 GROUND

i}

FIG. 9—5-RANGE AC AMMETER (converter) using a DVM module.

Voo

=

=

AAA,
A AL

R3
1K

R4 St

R8
K$
CAL

10K POSITION |

R5
100K
30—WWA—¢

R6
4Q  IMEG
5 'Y
R7
10MEG

2

A
v
=~
-4
=

R, g2
L

INHIL 10 DVM
GROUND(  MODULE

3 b

FIG. 10—5-RANGE OHMMETER (converter) using a DVM modaule.

i
R1 VOLTAGE |
SEE FULLSCALE| M
TABLE | S sm- _
O v | IMEG

DC Vi

0mv 100K
1omV 10K

A
A A AL

Imy 1K

FIG. 11—A DC MILLIVOLT meter.

coil meter, the I-mA DC range of an  convert a I-mA meter into a fixed-

existing mul
stituted, and

timeter can be sub-  range DC-mV meter having a full-
the circuits shown in  scale sensitivity of | mV, 10 mV, 100

Figs. 11 to 15 will function as “range ~ mV, or 1 volt. The table shows appro-
converters.”” Notice that each circuit  priate values of Rl for the full-scale
has a 2.7K resistor in series with the  sensitivities. To null the op-amp’s in-

op-amp'’s output. That resistor limits  put-offset voltage, short-circuit the
the available output current to a few  input terminals and adjust R6 for zero
milliamps, thereby providing the  deflection of the meter.

metermovement with automatic over- Figure 12 shows how you can put
load protection. together a4-range DC-mV meter hav-

Figure 11 shows a simple method to  ing full-scale ranges of | mV, 10 mV,

www americanradiohistorv com
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FIG. 12—4-RANGE DC millivolt meter.
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FIG. 13—4-RANGE DC microammeter.
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AC Vi W | IMEG
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‘ R6  SET 10K
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NOTE:
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FIG. 14—4-RANGE AC millivolt meter.

D1 oV r'MR?‘
5.6V 1K ”
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10K
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R2 R?
39K 00K P
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IMEG
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R4 RY
"_153,( K 10MEG
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=

o
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{ON 10K RANGE)

R12 R14
4700 K

FIG. 15—5-RANGE LINEAR-SCALE ohmmeter.

100 mV, and I volt. Figure 13 shows
how you can make a DC-pA meter
having tull-scale ranges of 1 pA, 10
pA, 100 pA, and 1 pA. The range
resistors should have a tolerance of
2% or betler.

Figure 14 shows a useful fixed-
range AC-mV meter. The circuit’s in-

put impedance is equal to RI, which
varies from 1000 ohms at 1-mV full-
scale sensitivity, to | megohm at I-
volt full-scale sensitivity. The useful
frequency range is about 100 kHz
when used in the 1-to 100-mV range,
and 50 kHz for the I-volt range.
Figure 15 shows a 5-range linear-

www americanradiohistory com

scale ohmmeter, having full-scale
ranges from 1000 ohms to 10
megohms. Range resistors R5-R9
determine the full-scale values. Tran-
sistor QI applies 1 volt to one side of
the range-resistor network. The gain
of the op-amp is determined by the
ratios of the selected range resistor
and Ry.. When the range resistor and
Ry are equal, the meter will read full
scale.

To zero-set the meter in Fig. 15,
follow this procedure: Set Sl to the
10,000-ohm position and short circuit
the Ry terminals. Now adjust R13 to
set the meter needle to zero. Next,
remove the short circuit and connect
an accurate 10,000-ohm resistor in the
Ry position. Now adjust R14 for full-
scale deflection. The circuit is now
fully calibrated and rcady to be used.

Voltage reference

An op-amp can function as a volt-
age refercnce by connecting a known
voltage to its noninverting input. Fig-
ure 16 shows a positive-voltage refer-
ence whosc output is fully variable
via R3 from +0.2 to +12 volts.
Zener diode DI provides a regulated

h + 18V
AAA
AAA
R
12K b R2
> 4.7K
b0
R3 > Ui
47K {(+0.2V T0 +12V)
D1
12v
i

FIG. 16—VARIABLE POSITIVE-VOLTAGE
reference.

T
em it s
1uf < R2
4K

o

R3 < v
< out
Ky 4 (_osVT0 ~12v)
la
¢
01
v L ey T

FIG. 177—VARIABLE NEGATIVE-VOLTAGE
reference.

12-volt source voltage. The CA3140
op-amp can track input reference volt-
ages to within 200 mV above ground.
Figure 17 shows a negative-voltage
reference whose output is fully varia-
ble via R3 from —0.5 to — 12 volts.



The LF356 op-amp can track input
reference voltages to within —0.5
volts below ground. The op-amps in
Figs. 16 and 17 are wide-band de-
vices: resistor R2 is used to enhance
their circuit stability.

18V (UNREGULATED) 4
¢
R2
4.7K
al
2N3053
0
R3 Vour
11K S +IvTD +12v
0 10 100mA

FIG. 18—VARIABLE-VOLTAGE regulated
power supply.

FIG. 19—STABILIZED POWER SUPPLY,
3-15 volt, 0-100 mA.

mize the affects of tempcrature
changes on the junction voltage. The
output-current limit is determined by
the power rating of the transistor. To
extend the output range down to zero
volts, connect pin 4 to a — 2-volt
power supply.

Figure 19 shows an alternative type
of power supply circuit, whose output
voltage is variable from +3 to +15
volts at currents up to 100 mA . A fixed
3-volt reference is applied to the non-
inverting input via Zener diode DI
and the R2-R3 divider network. Vari-
able voltage gain is set by potentiome-
ter R4. When R4’s wiper is at one
extreme position, the circuit has unity
gain for an output of + 3 volts; when
the wiper is in the other extreme posi-
tion, the circuit has a gain of X5 for
an output of +15 volts. The gain is
fully variable between the two values.

Itis quite easy to modify the power-
supply circuit shown in Fig. 19 so that
it can supply up to ten times the out-
put current. That can be done by using
a Darlington transistor pair at the out-
put instead of the single transistor
shown, to supply the current. You’ll
also have to power the circuit with 40
to 45 volts, instcad of 18.

Of course, any of the circuits we’ve
shown can be altered to suit your spe-
cific needs. Just don’t excced any
component’s ratings.

Figure 20 shows how you can incor-

~AA- —————————@——»  +40 TO 45V
] RI al . (UNREGULATED)
12K 2N3054
R2 2 7 r—
. 02
10K i 6 2N3055
R5
e
oA h 4 4700 = snfx
l 39K J 2N3053 ik
| -
> R7 Vour
| ! —-r ——’i:mK SET GAIN 330V
i | R8 :: ? 0-1A
Dl 02 R4 470§) € ol
33v R9 4
s Kegy T2 | [ji K |Uﬂpj ‘
1 <
I § I __,___‘,Mv__,__ - B

FIG. 20—OVERLOAD PROTECTED, 3-30-volt stabilized power supply.

Voltage regulators

Figure 18 shows how to modity Fig.
16 to tunction as a 1-12-volt variable
power supply having an output cur-
rent capability of about 100 mA.
Notice that the base-emitter junction
of the output transistor is included in
the negative feedback loop to mini-

porate automatic overload-protection
circuitry. Here, resistor R6 senses the
magnitude of the output current.
When | amp is exceeded, the resulting
voltage drop across R6 starts to bias
Q3 on; that shunts away transistor
QI’s base-drive current, thereby limit-
ing the output current. R-E
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LF TRANSMITTER

continued from page 46

voltage or increase the number of
turns on L2. Now you have to tune C6
again, and note the shape of the tun-
ing curve. If you scc only a single
peak while tuning C6, try increasing
the loading by moving L2 toward the
“hot” end of L1. If you sce a double-
peaked tuning response, reduce the
loading by moving L2 toward the
ground end of LI. Repeat those steps
as necessary in order to achieve the
most cfticient match at {-watt input
power.

The exact transmit frequency can
be trimmed by adjusting trimmer ca-
pacitor C2. The adjustment range will
depend on the particular crystal used
in your unit.

Fortunately for beginners and new-
comers to “‘basement radio,” slow-
speed CW is the favored operating
mode, so you won’t have to do much
brushing up on your dits and dahs. At
185 kHz the biggest enemy is noise—
both atmospheric and man-made. It is
for those and other reasons, that the
best signal-to-noise ratio can be ob-
tained by using a low data-rate mode
(slow keying).

Most operators congregate toward
the upper end of the band, centering
around 185 kHz. Keep in mind that
many stations use crystal control, so
it is important that you tune your re-
ceiver as carefully as possible when
calling CQ, and don’t be surprised to
hear a reply several kHz away from
your calling frequency. The winter
months are the most popular for ex-
perimental LF operation because
northern latitudes suffer from extreme
atmospheric noise from May through
September. The best openings gener-
ally occur on cold winter nights when
the band is stable and quiet. Under
those conditions it is possible to cs-
tablish regular contacts to 100 miles
or so, with occasional DX of several
hundred miles.

The trick to successful LF opera-
tion is experimentation, so don’t hesi-
tate to try different antenna and
matching network designs. Even
though you will find the transmitter
useful, once you get hooked, you will
find yoursclf constantly planning
changes. You will always be on the
lookout for a big spool of #6 magnet
wire, and daydreaming about helium
cooled, superconducting coils.  R-E
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SPECTRUM MONITOR

continued from page 42

which isn’t used here.

There are two PC-board plugs sup-
plied with the tuner. One is a two-pin
version, PLS, used for A/B swiTcH,
which along with Cl is unused. The
other is a Single-/nline-Pin (SIP)
plug, PL6, which connects to most of
the pinouts. Pin 1 (black) of PL2 is
ground, pin 2 (green) is the SECOND
LOCAL OSCILLATOR + 12-volt supply
(unused), pin 3 (orange) is the up
CONVERTER + 12-volt supply, pin 4 (vi-
olet) is the FIRST LOCAL-OSCILLATOR
TUNING VOLTAGE, and pin 5 (yellow) is
the AUTOMATIC FREQUENCY CONTROL
(AFC) voltage for tuning the second
local oscillator over the range
517-617 MHz. Pin 6 is not wired.

Even though the up- and down-
converter supplies are labeled as nom-
inally needing + 12 volts, + 10 volts
proved to be adequate. The AFC po-
tential on pin 5 of PL2 should nomi-
nally be +2.5 volts, to keep the
second local oscillator at 567 MHz.
Enough information is provided to let
you look into suitable replacements if
you can’t get this version, or want to
experiment with others.

Spectrum monitor operation

The block diagram of the spectrum
monitor is shown in Fig. 3. It can
operate using either 12-volts AC or
+12-volts DC, and provision is also
made for optional Ni-Cd batteries. An
RF signal over the frequency range
55.25-553.25 MHz is applied to the
Zenith tuner via J5. The tuner will
down-convert to a 63-MHz IFE the
center frequency being adjusted using
R18, and the sweep width using R20;

the IF exits the tuner via J2. It is then
fed to an FM receiver IC that acts as
detector/demodulator. The input reso-
nant frequency of the IC is adjusted
using trimmer capacitor C26.

The output of the detector/demod-
ulator IC is applied simultaneously to
adiscrete NPN transistor preamplifier
and an op-amp buffer/impedance
converter. The preamplificr output
goes to an IC power amplifier and
speaker, the volume being adjusted
using R12. This is the FM-receiver
audio output, letting you listen to FM
broadcast stations, TV audio, two-
way FM communications, etc.

The buffer/impedance converter is
part of the vertical output section, and
is followed by a two-pole low-pass
filter which suppresses any signal am-
plitude overshoots, preventing the
spectrum monitor from forcing the
oscilloscope beam off the graticule.
That’s followed by a vertical offset
clipper and oscilloscope driver ampli-
fier, which is adjusted using R4. The
output of this amplifier is fed to the
VERT OUT Jack J3.

Note that S2 feeds power to either
the audio amplifier for receiver opera-
tion, or IC7 for sweep operation in
spectrum monitor mode. The two op-
erating modes are mutually exclusive;
you can’t use the monitor to simulta-
neously observe a region of the RF
spectrum, and listen to whatever sta-
tion is at the center frequency of the
display. However, it is a simple matter
to switch between modes.

The horizontal circuitry begins
with a horizontal oscillator, which
also acts as a line-voltage syn-
chronizer. When the spectrum
monitor is powered by 60-Hz AC, the
12-volts AC from the secondary of T]
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is coupled into the horizontal os-
cillator, locking it to the 60-Hz power-
line frequency automatically. When
12-volts DC is applied directly to J1,
synchronization to 60 Hz becomes
impossible, so the horizontal os-
cillator will be free running.

The horizontal-oscillator waveform
then passes through a network that
generates the sawtooth waveform
used for horizontal scan/retrace. That
sawtooth is amplified by a horizontal
driver and appears at HORIZ OUT jack
J4. The sweep frequency is adjusted
using R32, but the adjustment is
effective only when the spectrum
monitor is operated using AC.

Circuit description

The complete schematic of the
spectrum monitor is shown in Fig. 4.
The spectrum monitor uses 12-volts
AC or + 12-volts DC, allowing opera-
tion from a car battery, ora plug-in 12-
volt AC adapter. It also can operate off
of a Ni-Cd power pack.

Diode DI is the power rectifier for
12-volts AC, D2 and resistor R1 pro-
vide a charging path for the Ni-Cd
cells, and SI is an SPST oN/OFF
switch. While a full-wave rectifier
would be much easier to filter, it
would prevent AC/DC compatibility.
The filter is composed of R2 and ca-
pacitors Cl and C2. Also, C3 samples
AC to synchronize the sweep os-
cillator to 60 Hz. The three voltage
regulators provide regulated + 10-
volts DC to the tuner, and + 5-volts
DC to the sweep circuits. The
TDA7000 receiver uses +4.5 volts;
the drop across D3 provides +4.3
volts, which is adequate.

While the 555 timer (IC5) is con-

continued on page 92



Humidity sensors

WELL, A MONTH HAS PASSED. FOR ME,
this is still late May. Incredibly, the
cold fusion has neither been fully
proven nor disproven. Here’s how
things stand at this writing:

® Very low level and muon cata-
lyzed fusion effects have now
been demonstrated at room tem-
perature, pretty much to every-
one’s satisfaction.

® Among other tests, some cells
are producing a tritium fusion by-
product that is nearly a thousand
times above the expected back-
ground levels.

® While apparently useless for
power production, the low-level
studies do point towards solving
some sticky geochronology prob-
lems, and have opened up major
thinking about new directions for
fusion research.

® Separately, a few labs (some-
where between 4 and 35, depend-
ing on who is counting and who is
talking) have demonstrated a very
substantial heat generation in test
setups which far exceed their elec-
trical energy input and which ap-
pear to be way in excess of what
you would expect from any rea-
sonable or easily explained chemi-
cal reaction. To date, the argument
that high-level cold fusion is taking
place is based on a “What else
could it possibly be?” theory.

® Apparently, the metallurgy of
the palladium anodes is very crit-
ical, and there is some other black
magic involved which certain re-
searchers refuse to talk about. At
least so far.

® The big reason for worrying
about whether the excess heat
production is really cold fusion or

not is that any chemical reaction
would require some earlier energy
input.

e All cold fusion would require is
nickel-a-gallon heavy water. Thus,
if the reaction is physical, chemi-
cal, or simply a subtle form of a
catalyzed hydrogen explosion, we
will probably end up with an im-
proved yuppie ski-boot heater, or
a possible new direction for bat-
tery research.

® |If the reaction is, in fact, cold
fusion, then we now have the de-
velopment of the century, if not
the millennium.

So what’s a hacker to do? First
and foremost, get and keep in-
formed! The best places to do that
are the News and Comments sec-
tion from Science magazine; in
the Technology columns (usually
on page B-4) of your Wall Street
Journal; and the many on-line re-
sources of the Dialog Information
Service at your library.

What you want to watch out for
is something someplace that says
“Do exactly this exactly this way,
and the odds will be very high that
you will get excess heat produc-
tion.” Then go for it. But till then,
there’s no sense in buying pal-
ladium rods that end up with the

NEED HELP?

Phone or write your Hardware
Hacker guestions directly to:
Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073
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DON LANCASTER

wrong metallurgy or involve other
fundamental problems.

I will let you know where to look
next, just as soon as | find out my-
self.

Meanwhile, there appears to be
nothing but bad news from the
high-temperature superconduc-
tor research these days. It seems
that there are some very funda-
mental (and possibly insurmoun-
table) reasons why all the known
types of the high-temperature su-
perconductors appear to be un-
able to ever support the extreme
current densities needed to levi-
tate trains or make commercial
power distribution more efficient.
See Science magazine for the
ongoing bad news.

For some good news, we have a
tinaja quest winner from our
phase place contest. And he has
some great new free stuff for you,
namely an IBM Pascal program
that can directly generate full color
or hard-copy Lorenz attractor
“owl’s mask” chaotic trademarks
for you. Just send a disk and a
postpaid return package to Toni
Patti of the Cryptosystems Journal
for your free copy. If you can afford
to, it wouldn’t hurt to throw in an
engraved portrait or two of Abe
Lincoln for his trouble.

Our big feature for this month
involves several new humidity-
sensor products. But first...

Mystery chip solved!

Every once in a while, some new
chip comes along that every
hacker wants to glomp onto, in
one way or another. So much so
that I've been getting over a dozen

Book-on-demand publishing ||
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calls aday on thisone. This dude is
a stereo FM modulator chip, in-
tended to wirelessly couple a CD
player to a FM car radio. And do so
with top quality.

Now, the normal way you find
out about new hacker chips is
through all of those electronics
trade journals. Especially E.E.
Times, Electronics, EDN, Elec-
tronic News, Electronic Design,
Flectronic Products, and the
Electronic Component News. As
per usual, you get addresses on
those and the 55,000 other trade
journals (many free to qualified
subscribers) through Uhlricht’s
Periodicals Dictionary on the ref-
erence shelf at your library.

A second way of getting at chips
is by going to those low-cost ECG
and NTE directories. They are great
for leafing through backwards on a
chip pinout-by-pinout basis to get
at the good stuff. And they do sell
single quantities of most listed
chips on a no-hassle basis.

This particular chip hasn’t made
ityet to the trade journals. The CD-

NEW FROM
DON LANCASTER

HANDS-ON BOOKS

Hardware Hacker Reprints Il 24.50
Ask The Guru Reprints. | or Il 24.50
CMOS Cookbook 18.50
TTL Cookbook 16.50

Active Filter Cookbook 15.50
Micro Cookbook vol | or (I 16.50
Enhancing your Apple | or Il 17.50
AppleWriter Cookbook 19.50
Apple Assembly Cookbook 21.50
Incredible Secret Money Machine  10.50
LaserWriter Reference (Apple) 19.50
PostScript Cookbook (Adobe) 16.50
PostScript Ref. Man. (Adobe) 22.50

PostScript Prog. Design (Adobe)  22.50

UNLOCKED SOFTWARE
PostScript Show & Tell (lle/Mac/PC) 39.50

Intro to FostScript VHS Video 39.50
PostScript Perspective Draw 39.50
PostScript Beginner Stuff 39.50
PostScript Technical lllustrations  39.50
PostScript Work in Progress 39.50
PostScript BBS stuff 19.50
Absolute Reset lle & lic 19.50

AppleWriter/Laserwriter Utilities 49.50
Enhance | or Il Companion Disk 19.50
AppleWriter CB or Assy CB Disk 24.50

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-RE

Thatcher, AZ 85552
(602) 428-4073

CIRCLE 83 ON FREE INFORMATION CARD

to-FM converter is a Rohm part
number BA-1404, and is available
through Jay Ohm Electronics. Cost
is around $1.50 each in lots of
twenty.

Ready-to-go kits are also listed
in several classified-ad sources
here in Radio-Electronics, and in
the Nuts and Volts shopper.

| don’t have my samples yet, so
we'll hold off on full details for a
column or two. But for the first
contest this month, just tell me
what you would do with a cheap,
low-power, high-quality stereo FM
broadcaster chip.

There’ll be all the usual
Incredible Secret Money Machine
books for the better entries, along
with an all-expense-paid (FOB
Thatcher, AZ) tinaja quest going to
the very best of all.

Be sure to send all of your en-
tries directly to me per that Need
Help? box, and not to the Radio-
Electronics editorial offices.

Book-on-demand publishing

Those of you that are following
my sister column to this one over
in the Computer Shopper maga-
zine know that | am doing book-
on-demand publishing in a very
big way.

Very simply, you can now pro-
duce books on any subject while
using nothing but a PostScript
laser printer on your kitchen table,
and do so fully professionally, and
at the costs and quality levels that
today can match and often surpass
jiffy printing.

You can now literally beat your
own book out on a brick in the
back yard, and have it turn out as
good as commercial publishing.

Among the many overwhelming
advantages of the book-on-de-
mand printing are that the author
can be paid as much as a 50 per-
cent royalty of your final selling
price; that the production time
gets measured in minutes rather
than months; that no monumental
(and non-refundable!) front-end
costs are involved, since you only
print the books you need at any
given time; that the customer’s
name can be custom printed in
gold on the cover; that your back
list can continue forever without
any inventory tax and similar IRS
penalties; that review and promo-
tional copies are available twenty
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minutes after the author submits
his manuscript; and that changes,
revisions, or updates can be made
at any time.

If we were to sum up four years
of research and countless Ask the
Guru columns into five book-on-
demand rules, they would be as
follows: (1) use only a later version
PostScript speaking laser printer;
(2) use a local hard-disk directly
attached to your printer; (3) do all
your own cartridge refiling to get
your toner costs under 0.33 cents
per page; (4) use duplex (two
sided) printing if possible; and (5)
compile your PostScript run-time
code to eliminate or minimize
page make-ready times.

So what does all that have to do
with our hardware hacking? Just
this—the new orused printing ma-
chinery is outrageously expensive
and most used-printing-equip-
ment salesmen are totally useless
and incredibly arrogant epsilon
minuses. There is a whole new
world of laser printing out there
that needs brand-new and ultra
low-cost designs of small-scale
press and bindery systems.

For instance, in previous col-
umns we've seen a low-cost sub-
stitute for the grossly overpriced
Kroy and Omnicrom fusion ma-
chines. And | am currently work-
ing up a new method to convert a
$25 sander into a paperjogger. The
stuff we really need, though, is a
clamping guillotine paper cutter
that costs the end user less than
$99; cheap folders and padders,
low-cost home binding systems
that could use any cover materials
and support spine printing; paper
drills; sane color-proofing tech-
nology; home foil hot stamping
systems; slitters and perforators;
cheaper “print on anything” pad
printers; new die-cutting meth-
ods; laser-compatible thermogra-
phy solutions; etc., etc.

To getan idea of what is needed,
pick up a free copy of The Printer’s
Shopper, and open it to nearly any
page. Then figure out how to re-
duce all the prices by not less than
5:1.

[ suspect that your ultimate ap-
proach would be build-your-own
kits of only the essential parts
needed for any of those. And all
you hardware hackers have the in-
side track on that sort of thing. Go



for it.

So, as a second conlest this
month, just show me any ultra-
cheap way you can think of to slash
the end-user cosl of any printing
or production equipment that is
suitable for use with home book-
on-demand publishing.

Let's have your input on this sub-
ject. It's a hot topic with unlimited
potential.

Fundamentals of humidity

The price of hacker humidity
sensors is at long last dropping
down into the $5 range, so |

HUMIDITY RESOURCES
Abbeon-Cal
123 Gray Ave.
Santa Barbara, CA 93101
(805) 966-0810
Edmund Scientific
101 E. Gloucestor Pike
Barrington, NJ 08007
(609) 573-6250
Fair Radio Sales
Box 1105
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FIG. 1—THE ALLOWABLE AMOUNT OF WATER VAPOR in air is a very strong function of
temperature. Absolute humidity is a direct measure of that amount, expressed in parts
per million or similar units. Relative humidity is instead a percentage ratio of how much
moisture is really present, compared against the maximum allowed for the current

50 Hunt St.

Watertown, MA 02172
(800) 225-3208
Heathkit

PO Box 1288

Benton Harbor, M| 49022
(616) 982-3200
Measurement & Control
2994 West Liberty Ave.
Pittsburgh, PA 15216
(412) 343-9666
Mitsubishi/Shibaura
520 Madison Ave.

New York, NY 10022
(212) 605-2146

Omega Engineering
Box 4047

Stamford, CT 06907
(203) 359-1660
Panametrics

221 Crescent St.
Waltham, MA 02254
(617) 899-2719
Phys-Chem Scientific
36 West 20th St.

New York, NY 10011
(212) 924-2070
Poliution Equipment News
8650 Babcock Blvd.
Pittsburgh, PA 15237
(412) 364-5366
Weathertronix

1165 National Drive
Sacramento, CA 95834
(800) 824-5873
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FIG. 2—WEATHER FORECASTERS OFTEN will use a wet-bulb dry-bulb sling psy-
chrometer to measure the relative humidity. The lower the humidity, the more the evap-
orative cooling of the wet bulb, and the lower its temperature. This graph calculates the

relative humidity for you.

thought that we might review just
what humidity is and how we
might sense it.

“The humidity” is simply how
much water vapor is present in the
air at any particular time. That gets

www americanradiohistorv com

very important for weather fore-
casting, air conditioning, environ-
mental monitoring, process con-
trols, home comfort, and cave
studies; also in energy manage-
ment, and it can become
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positively crucial in wildland fire
fighting.

Air consists of a mixture of many
gases which is mostly %ths nitro-
gen and %th oxygen. Since water
vapor is also a gas, it can form a
mixture with the other gases in air,
following a chemical law of partial
pressures. The maximum amount
of water vapor possible in the air
will vary with the exact air com-
position and the atmospheric
pressure. It also changes very
strongly with temperature.

One way to measure the amount
of water in air is in parts per mil-
lion. At zero degrees Fahrenheit,
the maximum amount of allowable
water vapor in the air is around
1200 parts per million; at 100 de-
grees Fahrenheit, your maximum
allowable amount of water vapor is
something. like 63,000 parts per
million.

This temperature relationship is
very non-linear. Rule number one
in humidity sensing is that humidi-
ty is avery strong and a highly non-
linear function of temperature;
you always have to measure and
specify your temperature at the
same time you make your humidi-
ty measurement.

There are two ways of specifying
humidity: absolute and relative.

The absolute humidity is how
much water vapor that really is
present at a given temperature,
and is expressed in parts per mil-
lion, grains per pound, or in some
similar way. The relative humidity
is the percentage of water vapor
that’s present as a ratio of the max-
imum allowable for the current
temperature.

Figure 1 shows the relationship
between the two. Air that holds all
of the water vapor it possibly can at
some temperature is said to be
saturated. Try to add any more
water vapor to the air and it will
rain onyou, or else turn to fog. Air
that holds no water vapor at all is
said to be dry air. ‘

Totally saturated air has a relative
humidity of 100 percent. Totally dry
air has a relative humidity of 0 per-
cent. Air that holds half the allowa-
bie moisture has a relative
humidity of 50 percent.

Cool air can not retain as much
water vapor a warm air can. Thus,
as you lower the temperature, you
often will raise your humidity, and

DEWPOINT SUPPRESSION °F

20 40

60 80 100
AMBIENT AIR TEMPERATURE °F

FIG. 3—PRECISION LABORATORY MEASUREMENT of relative humidity is done by chill-
ing the air to its dewpoint to find the equivalent air temperature for full saturation. Usually
a servo-driven mirror will fog or frost at the dewpoint, altering a sensing beam of light.
Dewpoint measurements are best used at the higher humidity and temperature ranges.
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SHIBAURA HS-5
SENSOR

thermistor
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proportional to
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FIG. 4—THIS NEW ABSOLUTE HUMIDITY SENSOR from Shibaura makes use of the
difference of thermal conductivity between dry and humid air to produce an output
voltage. Both thermistors are run in their self-heating range.

vice versa. In particular, cooling air
conditioners have to condense
out some water as the temperature
is lowered.

There is often a condensate
pump or a condensate line in air
conditioners to dispose of the
“rain” that results as you cool the
air. In some parts of the country,
the evaporative coolers, or
“swamp boxes” purposely inject
water into the air. The evaporation
lowers the temperature and raises
the humidity.

Unfortunately, evaporative
coolers are really useful only in the
driest of climates. They can get un-
bearably muggy elsewhere.

Humidity sensors

As you might guess, there are
many different methods of mea-
suring both absolute and relative
humidity. They depend on the ac-
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curacy you need, and each meth-
od will work best over some spec-
ified range of temperatures and
relative humidities.

The Humidity Resources sidebar
shows you some of the many
places to go to get info on humidi-
ty sensors and sensing systems.

The simplest humidity sensor is
a long, unwashed blond hair. This
is an example of a hygroscopic ma-
terial thatwill get longer or shorter
as it absorbs or releases the water
vapor. Some nylon cords are also
moisture sensitive. For years,
there have been Honeywell hu-
midity sensors based on a nylon
strip, that have been kicking
around the surplus market. One
$1.95 source for them is Fair Radio
Sales, as stock #H46B1150.

Dial-type analog humidity dis-
plays are available in small quan-
tities from Abbeon-CAL, Heathkit,



Advanced Micro Devices
PO Box 3453
Sunnyvale, CA 94088
(408) 732-2400
Computer Shopper
5211 South Washington
Titusvile, FL 32780
(407) 269-3211
Cryptosystems Journal
9755 Oatley Lane
Burke, VA 22015

(703) 451-6664

Crystal Semiconductor
4210 S. Industrial Dr.
Austin, TX 78744

(800) 888-5016

Dialog

3460 Hillview Ave.

Palo Alto, CA 94304
(415) 858-2700
Dinsmore Instrument
1814 Remell St.

Flint, Ml 48503

(313) 744-1330

ECG

70 Empire Dr.

W Seneca, NY 14224
(716) 325-2620
Electronic Manufacturing
17730 W. Peterson Rd.
Libertyville, IL 60048
(312) 362-8711

or Edmond Scientific.

The traditional weather-fore-
casting method of measuring rela-
tive humidity is with a sling
psychrometer. With a psy-
chrometer, you have two ther-
mometers. One is kept dry, while
the other is kept wet with a
moisturizing wick. What you have,
in essence, IS a miniature evap-
orative cooler. The wet-bulb tem-
perature will suppress as the
evaporating water cools it. The
amount of suppression can be re-
lated to your humidity simply by
following the curve of Fig. 2.

In practice, the wet-bulb dry-
bulb setups do not perform all that
accurately, owing to water con-
tamination and deposit buildups.

The traditional laboratory meth-
od of measuring relative humidity
is by lowering the temperature un-
til it rains or fogs, and then mea-
suring that dewpoint temperature
where the air becomes fully satu-
rated with water.

In many instruments, a chilled
mirror gets thermoelectrically

NAMES AND NUMBERS

Fifth Dimension

801 New York Ave.
Trenton, NJ 08638
(609) 393-8350
Interlink Electronics
PO Box 40760

Santa Barbara, CA 93103
(805) 684-2100

New Equipment Digest
1100 Superior Ave.
Cleveland, OH 44114
(216) 696-7000
Nordic Lite

14124 East 10 Mile Rd.
Warren, M| 48089
(313) 772-8120

NTE Electronics

44 Farland St.
Bloomfield, NJ 07003
(201) 748-5089

Nuts and Volts

Box 1111

Placentia, CA 92670
(714) 632-7721

Ohm Electronics
746 Vermont
Palatine, IL 60067
(312) 359-5500

PMP

125 Leader Dr.
Piedmont, SC 29673
(803) 269-0749

cooled. A light beam bounces off
the mirror. If the mirror is not fog-
ged, the light beam reaches a pho-
tosensor. If the mirror fogs at the
dewpoint, the light beam diffuses
and causes a different reading.
Normally a servo system is used to
continuously track the dewpoint
over time.

The dewpoint is different from
and lower than the wet-bulb tem-
perature. That happens because of
the highly non-linear relation be-
tween the temperature and hu-
midity. Figure 3 shows you the
relationship between dewpoint
and relative humidity.

In general, dewpoint instru-
ments are quite accurate and quite
costly. They also will work across
the full range of relative humidities
and are one of the few methods
which can accurately measure ex-
tremely high humidity values.

There are anumber of electronic
humidity sensors, and the prices
are finally dropping to a point
where they are of hacker interest.
Forinstance, Phys-Chem Scientific
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Printers Shopper
Drawer 1056

Chula Vista CA 92012
(800) 854-2911

Rohm Corporation
Box 19515

Irvine, CA 92713

(714) 855-0819
Science Magazine/AAAS
1333 H Street NW
Washington, DC 20005
(202) 326-6400
Signetics

811 E. Arques Ave.
Sunnyvale, CA 94088
(408) 991-2000
Surface Mount Technology
17730 West Peterson Rd.
Libertyvile, IL 60048
(312) 362-8711

Texas Instruments
Box 655012

Dallas, TX 75265

(800) 232-3200

TRW LSI Products
Box 2472

La Jolla, CA 92038
(619) 457-1000

Wall Street Journal
420 Lexington Ave.’
New York, NY 10170
(212) 808-6960

has a line of humidity sensors that
are based on the surface resistivity
of a custom polymer. Their resis-
tance changes as a non-linear
function of relative humidity. Sur-
face sensors of that type tend to be
fast, but they are also sensitive to
contamination.

The Panametrics people have a
line of Minicap humidity sensors
that do, in fact, drop down to $5
per unit in large quantities. These
sensors are essentially a capacitor
whose dielectric is humidity-sen-
sitive. Unlike the surface-sensing
units we just looked at, the sens-
ing takes place throughout all the
volume of the material. The sensor
works best at medium relative hu-
midity values. While less sensitive
to contamination, the response
time can also be longer. Since the
sensor is basically a capacitor, it
lends itself very well to low-power
sensing. The CMOS 555 timer can
be used with it to convert relative
humidity to frequency.

The big news this month,

continued on page 74
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The evolution of car stereo

THE FEATURES, FUNCTIONS, AND CA-
pabilities of today’s autosound
equipment are remarkable—and
were certainly undreamed of
when | did car-audio repairs and
installations at a Delco-Radio war-
ranty station in Queens, New
York. It was my first civilian job
after an 18-month stint in the U.S.
Army Signal Corps.

The new car radios that | han-
dledin1949 were impressive by the
standards of the day. Push-pull 6V6
or 6Ké output tubes provided 8 to
10 watts of power—which was
about as high as you were likely to
find in the typical home console
radio. All of the sets had vibrator-
driven transformer power sup-
plies that were a sort of mechanical
version of today’s solid-state
switching power supplies. The
supplies provided 250 volts or so to
the plates and screen elements of
the output tubes, while the tube
filaments were directly heated by
the car’s 6-volt battery. As many as
seven tubes were found in the
higher powered sets with their ex-
tra RF stages and push-pull output
circuits. Although primitive by to-
day’s standards, the radios were
the end product of a long evolu-
tionary process that started during
the late 1920’s.

The first “car” radios were actu-
ally big battery-operated sets in
wooden cabinets that were
wrested out of their normal living-
room locations and into the back
seats of cars. Of course, the sepa-
rate horn had to come along, too,
unless you were content with
headphone listening. Despite all

“A"BATTERY

“B"BATTERY
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the effort, the electrically noisy au-
tomotive ignition systems of the
day eliminated any possibility of
music on the move. But if you were
parked with your motor off in an
area of reasonable reception, and
if your antenna was good enough,
you could usually find something
to listen to. Some of the early pho-
tos show home-grown antennas
strung high over acaron frontand
back T-bars that bear a striking re-
semblance to backyard clothes-
lines.

Dedicated car radios

Since radio in those days was
very much of a build-it-yourself
hobby, it wasn’t long before some
drivers began assembling and in-
stalling sets designed specifically
for car use. Their task, | imagine,
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was not too much different from
that faced by today’s autosound in-
stallers dealing with high-powered
triamplified multi-speaker sys-
tems. In other words, where do
you fit all the parts?

The radio’s electronic compo-
nents were housed in a metal cab-
inet about the size of a large bread
box, and itwas connected to a sep-
arate enclosed speaker the size
(and shape) of a hat box. The vol-
ume and tuning controls were
usually housed in a separate small
module, which was clamped to
the steering column and
mechanically linked to the elec-
trical components within the chas-
sis box. The “aerial” might be a
large grid of chicken wire hidden
beneath the car’s cloth-covered
roof. The separate tube-filament



“A” batteries, high-voltage “B” bat-
teries, and bias “C” batteries were
installed, if possible, under the
car’s floorboards. To ease the in-
stallation task, companies such as
Chrysler, Studebaker, Pierce-Ar-
row, and others shortly began
building cars with built-in-roof an-
tennas and the required floor-cut-
out battery compartments (see
Fig. 1).

Eventually, shielding techniques
and ““suppressors” were de-
veloped that reduced electrical-ig-
nition noise to an acceptable level
for music on the go—and OEM
car-radio installation took off. In a
promotional effort late in 1929, the
Automobile Radio Corporation
joined forces with a large New
York City Dodge dealer in a suc-
cessful 30-day showroom demon-
stration. By 1930, 34,000 units had
been sold, and the car radio was
slowly evolving from a novelty to a
necessity. Despite magazine arti-
cles claiming that radios kept driv-
ers awake and alert, more than
one locality tried to pass ordi-
nances against them on the
grounds that they caused loss of
attention and drowsiness and
could even distract the drivers of
other cars. The Radio Manufactur-
ers Association (RMA)—now the
EIA—successfully fought all such
efforts to outlaw car radios.

When cars with solid-steel tops
appeared in 1934, the chicken-wire
grid in the roof was suddenly no
longer a feasible antenna option.
All sorts of alternative locations for
the antenna were tried, including
a wire strung under the running
board. As radios became more
sensitive, the whip antenna be-
came a practical and easy-to-install
alternative, and it’'s been in use
ever since.

Car-radio sales really took off
during the post-WWII boom. In
early 1947, the National
Association of Broadcasters (NAB)
reported that there were over
seven million sets on the road. Of
course, they all used tubes and
were AM only. FM was barely off
the ground as a broadcasting me-
dia, and the invention of the tran-
sistor was about a year away. In the
late fifties, FM was finally judged
sufficiently popular to warrant its
use in a car. It first appeared as an
optional below-dash adaptor de-

signed to be connected to the ex-
isting radio. By that time, the AM
radio itself had evolved into a
sleek unit, only alittle larger than a
cigar box.

Hybrid radios

In the mid-1950’s, transistors be-
gan to appear in consumer
products, but it took several more
years before they found their way
into car radios. A 1960 Lafayette ra-
dio catalog offered several models
with “transistor powered” chassis.
The sets were actual “hybrids” in
that the transistors were used only
in the output circuits and the rest
of the functions were handled by
tubes. The advantage of such a
configuration was that the newly
developed RF tubes, like the out-
put transistors, could work di-
rectly from the car’s 12-volt battery,
thus eliminating the need for a
high-voltage supply with its trou-
ble-prone vibrator.

The transistor-output circuits
had the virtues of cool operation
and very low current drain, but
they did result in lower power-out-
put ratings and some strange out-
put impedances. | remember
installing a hybrid AM/FM
Motorola that required a 32-ohm
speaker. In the early 1960, stereo
came to FM, but not yet to the car
radio. Considering the barely ade-
quate specs of the typical FM set,
it's likely that the engineers found
that a stereo FM radio had exces-
sive multipath and signal-fluctua-
tion problems in a moving vehicle.
In fact, it was well into the 1970's
before AM/Stereo FM car radios
became commonplace.

Tape players appeared some-
what earlier, particularly on the
West Coast. A 4-track Fidelpac-
based machine made abrief show-
ing but was shortly swamped un-
der by the proliferation of the 8-
track format. It was only after the
early success of 8-track car players
that North American Philips decid-
ed that cassettes might also be a
viable source of mobile music.

Future formats

Judging from the number of pro-
totypes | saw in Japan, the
Japanese at one time were se-
riously considering making the
microcassette a hi-fi medium for
both home and car. But either the
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task proved too difficult (which |
doubt) or they were diverted by
other formats that they considered
more promising. Speaking of
promising formats—despite all the
promotional efforts, I'm not op-
timistic about widespread public
acceptance of CD car players—and
| feel only slightly more positive
about DAT.

As to convenience, the DAT for-
mat has more going for it than CD,
but | doubt that the typical car-
sound buff will rush to trade in a
high-quality cassette player for a
DAT machine whose only real ad-
vantage is extra playing time and
convenient random access—par-
ticularly considering how costly it
will be to buy and feed. As with
CD, the genuine sonic advantages
of DAT are unlikely to be heard in a
moving vehicle. Within a year or
so, we should know whether CD
and DAT were able to successfully
take their shows on the road. R-E

Try the
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system

(RE-BBS)
516-293-2283

The more you use it the more
useful it becomes.

We support 300 and 1200 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1 stop bit).

Add yourself to our user files to
increase your access.

Communicate with other R-E
readers.

Leave your comments on R-E with
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The contest is over.

I'VE BEEN PUTTING THIS OFf FOR A FEW
months now, but it's time to wrap
up the EPROM contest that | ran
some months ago. There were lots
of entries and [ was really im-
pressed with both the number of
entries and the amount of time
that was put into some of them.
It's been some time since the
contest started so, before we look
atthe entries and start handing out
medals, let’s go over the rules.

The contest

The rules were really simple. We
had spent some time talking about
custom-character generators and
had gone through the design of
one using a 2716 EPROM. That
worked out well but a lot of the
space in the EPROM was wasted.
The simple design we started with
used only four of the EPROM’s
eleven address lines, and even the
complex one we ended with (it did

ROBERT GROSSBLATT,
CIRCUITS EDITOR

CHARACTER GENERATOR TRUTH TABLE
INPUTS ouTPUTS
BNARY | HEX | D7 1 D6 | D5 | D4 | D3 | D2 | D/ | DO | HEX | LED'S
DLATA LATA | DP | G} F' | E' | D | 'C' | 8" | 4’ | DATA LT
0000 o o |0 / / / / / / 3F o
000| / 0 0 o 0 0 Vi / 0 06 7,
0o/0 2 1] / 0 / / 0 J / 58 =
o/l 7 o 7 0 0 0 Vi / / 07 7
FIG. 2

hex and some ASCII characters)
used only eight of the address
lines and also left lots of holes in
the 2716.

The aim of the contest was to
develop a use for all the remaining
space in the EPROM,, given that the
basic purpose of the EPROM was
as a custom-character generator
for seven-segment LED displays.

The mail
It's terrific to get reader mail be-

cause, aside from letting me know
that people actually read this stuff,
italso indicates whether or not I'm
explaining things clearly. And in
going through the contest mail, it
became evident that some of you
are a bit confused about what an
EPROM actually is.

Without mentioning names,
several entries suggested (occa-
sionally at great length and consid-
erable detail) using an EPROM to
do a variety of math and logical
operations. It would be nice if you
could do those things, but things

276 pEv are only what they are.
7] py—— . . An EPROM.can_onIy output what
__L% es v 2! it'’s stuffed with in the first place.
- i BUFFER The closest you’ll get to having an
X, el polZ ] VL. EPROM do something Iike math is
= D6l W< to use it as a state machine to do
AA . .
Rexi A 78 AN oddball logic decoding. That’s
o—Har  p3l] MA-—2. really what’s going on with the
o__&,qé D,ZL AAA c
& orr weur < o3l o] YWw—2 custom-character generator, but
o-§4¢ AZ AA—A it'’s a far cry from some of the sug-
> gestions that came in the mail.
R Let’s put a cap on this by point-
& SCAN (LOCA . o
z (>200 A2 Y04 @ 574/ ing out that an EPROM isn’t the
) o2 f—e A DECOPER .
4 1= 1 kind of memory you can re-
o = ‘} e 5 program on the fly. In essence it's
uﬂJ conrer L ol A just a passive device and, as such,
- W — ou can’t expect it to change as
Q YU « P 5
o) circuit conditions change. A pro-
s FIG. 1 grammed EPROM isn’t anywhere
72
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near the same as a programmed
microprocessor. The words may
be the same but that’s where any
kind of similarity ends.

Some of the entries included
ways to display the entire ASCII
character set on a seven-segment
LED. That’s great in theory, but un-
less you’'re willing to devote a
portion of your life to remember-
ing how to translate some weird
looking characters, it's not a very
practical thing to do. The character
set we developed was shown in
Fig. 1in the March, 1989 column.
We did only a small portion of the
ASCll setand, asyou can see, even
some of the ones we did choose
weren’t exactly what Albrecht Du-
rer would comfortably refertoasa
“well-formed character.”

When it comes right down to it,
seven-segment displays were
made to display numbers, and it’s
only by a stroke of luck that you
can also get it to display all the hex
numbers as well.

The rest of the entries were from
people who understood the limits
of the display and concentrated
their efforts on increasing the
amount of things you could do
with the display. In general, those
included adding some of the fea-
tures you'd find in a standard MSI
display chip like a 7447, 4511, 4543,
or any of the others. That includes
things like lamp testing, display
blanking, and the ability to handle
more than one seven-segment dis-
play. That last one wasn’t strictly
the kind of thing addressed (no
punintended) by the contest since
it does take some external parts,
but it’s a neat idea otherwise.

The envelope please

It's hard to pick one winner
when there were so many terrific
entries, but that's what | have to
do. However, before | pick the
winner I'd like to thank everyone
who took the time to send in an
entry. | know (believe me, | really
do know) how much time it takes
to put an idea into practice. If
you’re one of the people who sent
something in, you should award
yourself nine design points and I'll
keep a special eye on the mail for
anything else you'd care to send
in.

Before | congratulate the win-
ner, let me announce the three

runners up. They are Heath Kehoe
of Waterloo, lowa, Christopher
Eddy of Pittsburgh, Pennsylvania,
and Steve Trapp of Columbia
Heights, Minnesota. And now, the
winner of the contest is Randall
Logan of Coquitlam, British Co-
lumbia in Canada. He decided to
use the EPROM to convert eight-
bit binary data into either hex or
decimal and then add some addi-
tional circuitry to allow the EPROM
to control four digits.

The block diagram of his circuit
is shown in Fig. 1. The best use for
the circuit, as Randall pointed out,
is to display port status. That could
be an eight-bit port on a computer,
the end product of an eight-bit A-
to-D conversion, and so on.

The EPROM’s address lines are
divided into three groups. One
line (A10) is the page-select control
for choosing either hex or decimal
characters. The A2-A9lines are the
data inputs, and they actually se-
lect the character pattern you want
at the EPROM outputs. The last
group is made up of the lower two
address lines and it selects the dig-
it you want the output character
displayed on.

If you want to use the circuit to
convert binary to hex, you'll be
using only two of the displays
since two hex digits can handle
eight bits of binary. The idea of
using the circuit to convert binary
to decimal is cute and it’s a good
one to remember.

Each decimal number is stored
in the EPROM in the form of four
sequential bytes. Assuming that
the A segment on the display is
controlled by the EPROM’s DO out-
put, the B segment by D1, Cby D2,
etc., and D7 controlling the deci-
mal point, adecimal display of 0127
would be stored as 3Fh, 06h, 5Bh,
07h (see Fig. 2). For a common-
cathode display, those bytes
would light the segments needed
to display 0127. That’s a kind of
brute-force method for con-
versicn to decimal numbers, but
it's also a neat way to get the job
done.

You may find it a bit misleading
to have four digits there, since the
circuit needs only two of them for
hex and can handle only three of
them for decimals. It's certainly
possible to do away with one of
the displays but, as Randall men-
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tions in_his letter, the fourth digit
lets you display either signed or
unsigned decimal. If you're using
signed decimal, the first digit in
the display can be turned into a
dash by lighting just the G seg-
ment (a 40h in the EPROM), indi-
cating a negative number.

The display multiplexing in Ran-
dall’s circuit is done in a very
straightforward fashion. A scan os-
cillator drives a counter whose
first two outputs are connected to
the EPROM’s two low-order ad-
dress pins as well as to the two
select inputs of a two- to four-line
decoder. When the first digit is se-
lected, the first of the four num-
bers is present on the EPROM
outputs, selecting the second digit
selects the second in the se-
quence of four bytes, and so on.

The idea of stuffing the EPROM
with four sequential bytes is an
original way to do binary-to-deci-
mal conversion—it’s also what
made Randall’s idea stand out from
all the others. I'm filing it carefully
away and | strongly suggest that all
of you do the same. Good ideas
are really rare; and any time you
come across one you should treat
it like gold.

The counter and two- to four-
line decoder in the diagram can be
any ones you want to use (al-
though the decoder has to have
active high outputs). Your choice
should depend on the logic family
that you feel most comfortable
using, and also what chips you
happen to have around when
you’'re building the circuit.
Nothing is particularly critical.

Randall says that he has also
written a program in BASIC to gen-
erate the EPROM data. If he sends
it to me, I'll print it in the column
and also put it on the RE BBS.

Once again, congratulations on
your design, Randall, and | hope
you enjoy your year’s subscription
to Radio-Electronics. R-E
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R-E Engineering Admart

Surface Mount Chip Component
_ Prototyping Kits—

2

1540 pieces; 10 ea. of every 5% value from 102 to 10 megf?.
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for Immediate One Day Delivery!

Order by toll-free phone, FAX, or mail. We accept !
VISA, MC, AMEX, COD, or Pre-paid orders. Company |
P.O.’s accepted with approved credit. Call for free
detailed brochure.

’ COMMUNICATIONS SPECIALISTS, INC.

= B 406 West Taft Ave. - Orange, CA 92665-4296

Local {714) 998-3021 - FAX {714) 974-3420
Entire USA 1-800-854-0547

10% value from 1pf to 3341, CR-1 Resistor Kit contains ‘

Rates: Ads are 24" x 274". One insertion $900. Six insertions $875.each Twelve
insertions $845.each. Closing date same as regular rate card. Send order with
remittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Engineering ads are accepled for this Admart.

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and regulations,
transistor and digital circuitry.

THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains vital information. VIDEO
SEMINAR KITS ARE NOW AVAILABLE.

WPT PUBLICATION
979 Young Street, Suite A
Woodburn, Oregon 97071

Phone (503) 981-5159

M
Projects

MIDI
PROJECTS -

BP182—MID! interfacing enables any so
equipped instruments, regardless of the
manufacturer, to be easily connected to-
gether and used as a System with easy com-
puter control of these music systems.
Combine a computer and some MIDI instru-
ments and you can have what is virtually a
programmable orchestra. To get your copy
send $6.95 plus $1.25 for shipping in the
U.S. to Electronic Technology Today
Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240.
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HARDWARE HACKER

continued from page 69

though, is that there is a brand
new, accurate, and cheap way of
measuring absolute humidity that
can completely bypass all the
problems of all the relative humid-
ity methods we’ve just looked at. A
typical example is the HS-5 sensor
from Shibaura, which is dis-
tributed by Mitsubishi. Figure 4
shows the sensor.

It uses a sneaky and indirect way
of measuring the humidity. The
thermal conductivity of the air var-
ies with humidity, being lowest
with dry air and highest at the
high-humidity values. That’s one
reason why dry air is generally far
more comfortable than humid air.

A pair of thermistor sensors is
used. One is hermetically sealed
into a container holding extremely
dry air. The other lies inside a sim-
ilar container that has access to the
ambient air. Since both containers
are in contact with each other, they
should both remain at the same
temperature.

Currents are then applied to
both thermistors in a bridge ar-
rangement. Both thermistors are
run up into their non-linear self-
heating range. The dry sensor will
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DINSMORE #1490
SENSOR ASSEMBLY
(top view)

FIG. 5—LOW-END DIGITAL COMPASS is cheaper than a fluxgate but has a very poor
resolution. Hall-effect sensors are used to drive the LED outputs as shown here. Eight-
point LCD compass rose displays are aiso possible.

lose very little heat through ther-
mal conductivity, while the wet
sensor will lose-heat in proportion
to the humidity present. The result
will be an output voltage dif-
ference that's related to absolute
humidity for a given temperature.

www americanradiohistorv com

Pricing in large quantities is in
the $5 area. The sensor would
seem to work best where enough
power (half a watt) is available to
keep it up at its operating tem-
perature, and where an output
computer can do all of that lin-




READY-TO-USE PROFESSIONAL
INSTRUMENTS NOW FROM HEATH

Backed by the expertise that makes our instruments famous

® An engineering department that insists on honest value in
every product.

® Rigorous quality assurance inspection.

® Full one year warranty.

e OQOutstanding manuals with complete specifications,
operating instructions, schematics and more.

® Technical assistance hotline: (616) 982-3315.

® Our own factory service department.

A DMM
THAT'S
GOT

IT ALL

This powerful handheld does more than any DMM we've seen. It lets
youmeasure frequency to 20 MHz, works as alogic probe to 20 MHz,
tests transistor beta, measures capacitance plus does everything
you'd expect a DMM to do. Even measures resistance to 2000 MQ2!

SM-2372 .. iiiiiiiiiiiiiiiiiinirrnnansssss $99.95
Specifications: At 23 £5° C, DC Volts: £0.5% of reading 11 digit, 200 mV -1000 V. Input impodance
10 M£2 Overload protoction: 200 mV range, 500 YDC/350 VAC 15 seconds. Other ranges, 1200 VDC/
850 VAC, 60 socands. AC Volts: 200 mV-750 V. Accuracy 1.0 % of reading + 4 digits except 1.5%
on 750 V range. DC Amps: 200 pA-10 A. $1% of roading $1 digit except 2.0 % o 10 A range. AC
Amps: 200 HA-10 A. Accuracy 11.2% of reading + 4 digits except $2% on 10 A. Resistance:200 Q-
2000 M) Overload Protectian, 200 mYV range, 500 VDC/350 V AC for 15 soconds; Other ranges, 1200
VDC/850 VAC for 60 soconds. Capacitance: 2 nF-20 uF. Proquency: 2 KHz-20 MHa. Logic: TTL ©
20 MHz. Other: Diode toat, contimity beeper, beta.

ONE
OF OUR

BEST
SELLERS

Here's a 3-1/2 digit DMM that will give you excellent and reliable
service. Full DMM functions include current to 10 A, capacitance
and transistor beta. A lined carrying case keeps your DMM safe from
the bumps and scrapes of everyday use. Kit version also available.
SM-2320 .. ..iieiiinnerrsnsnssnnnnnaseeenss 37795
Specifications: DC Volts: 200mV-1000V £0.5% of reading 11 digit. Overload protecticn: 1000 VDC/
750 VAC except 500/350 on 200 mV. Input 10 MQ. AC Valis: 200 mV-750 V £1.25% of reading 14
digits, 40 Hz-10 kHz. Overload: 1000 VDC/750 VAC cxcept S00/350 on 200 mV. Input 10 M. DC
Amps: 200 pA-10 A, £1% of reading 11 digit except +2%/+3 digits on 10 A. AC current: 20 mA-10
A +1.5% 13 digits excopt +2.5%/+4 digits on 10 A. Resistancs: 200 02-20 M. Overload protoction,
500 VDC/V AC. Capacitance: 2 nP-20 iF. Othor: diode check, continuity beeper, bota.

HALF
PRICE ONLY
SPECIAL! $12.47

L)

Order any product from this ad andl get our popular shirt pocket
miniature DMM SM-2300-A for only $12.47 — half our regular
price.

Speclfications: Autoranging 3-1/2 digit DMM. DC volts: 2000 mw 10 450 V, £ 1.3% 14 counts.
Approx. 11 MQ input resistance. Max input, 450 VDC. AC voits: 2000 mV 10450 V, 12.3% 18
counts, 50 10 400 Hz. Approx. 11 MQ input resistance. Max input, 450 V. Resistance: 2000
Q10 2 MQ +2% 14 counts,

A POWER
SUPPLY

FOR EVERY
WORKBENCH

Here's an excellent value in an all-around bench power supply. Dual
meters let you continuously monitor voltage and current, and 0-30
volt 3-amp output fills most common power supply needs. Use the
constant current mode to charge rechargeable batteries, limit power
to circuits under test and operate devices that are current dependent.

SP-2762. . ..iiiiiiiiiiinninnarnnnssanaas.. $19995
Specifications: Output voltage: 0-30 VDC : ly variable. Coarse and fine controls. Output
load: 0-3 A Output impod Typically loss 0.2 Q to 10 KHz. Ripple: To 10 kHz, less
than S sV p-p (0.5 mV rros typical). Load rogulation: +0.25%13 mV, 1-100% of ratod current. Lino
regulation: 10.25% +2mV for+10% line variation. Curreat limiting: 0-3 A, variable. Power: 120 VAC/
240 VAC, $10%, 50-60 Hz, 180 watts.

DELUXE
SCOPES ARE
A PLEASURE
TO USE

These oscilloscopes offer the measurement capability you need, plus
luxury features that make them fun to own. TV triggers, 1 mV/div
sensitivity, differential and X-Y measurements, plus beam finder,
component tester, graticule illumination, and other features many
manufacturers omit. Enjoy a top-quality 25 or 40 Mhz scope backed
by a reliable name, full warranty and complete specifications.

25MHz: SO-4552 ... ..oiviiininnnnnnass. . $399.95
40MHz: SO-4554 ... ....ciiiiiiiennnenaa.. $599.95

Specifications: Vortical: 1 mV/div-5 V/div. Bandwidth loss at 1 mV/div. Accuracy 13% at 1 KHz, +5%
at 1 mV/div. Overshoot: loss than 5%. Max mput: 400 V. Modes: CHA, CHB, dual, add. Horigontal:
2»- .1 pa/div, plus X10 magnifier. Trigger: CHA, CHB, line, ext. Auto, noem, TV-V, TV-H, +/-.
Powor: 90-132/198-264 VAC, 50/60 Hz, 45 W. Weight 16.7 1ba.

To order CALL TOLL FREE 1-800-253-0570
Use order code 217-320

o r=——
for credit card orders, 24 hrs a day
For your free HEATHKIT catalog call 1-800-44-HEATH

We guarantee every specification we publish on every product we sell.

T T SRS s S RE Heath Inswuments N
PO Box 8559
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earization and absolute-to-relative
humidity conversions for you.

Since absolute humidity is being
measured, your operation should
be equally good for low, medium,
or high relative-humidity.

The same company offers ther-
mistors for temperature measure-
ment and for air-flow measure-
ment using hot wire anemometer
techniques. Lots of free data
sheets, price lists, and ap-notes
are available on request.

One handy source of ready-to-
use industrial-grade humidity sen-
sors is General Eastern. Weather-
Tronics is a second.

A final company that has a very
wide line of humidity sensors is
Omega Engineering. Their stuff is
usually very expensive, but be
sure to pick up their free catalogs.

Two good sources for humidity
sensing info are Measurements
and Control and Pollution Equip-
ment News.

For our third contest this
month, just tell me how or why
you would like to measure either
the relative or absolute humidity.

A low-end digital compass

We have looked at some solid-
state digital fluxgate compasses in
previous columns. They are proba-
bly the best way to electronically
measure a magnetic heading. Im-
portant uses of fluxgate sensors
are for cave mapping, navigation,
for car compasses, and for satel-
lite-dish pointing.

I've recently found a cheaper
and simpler method for electronic
sensing of amagnetic heading. Itis
also considerably fess accurate
than a fluxgate and, being a mov-
ing mechanical device, has all of
your typical compass damping and
hunting problems.

This is the Dinsmore digital com-
pass sensor. Itisavailable for $10in
hacker quantities, and much less
in production quantities. The sen-
sor consists of four hall-effect tran-
sistors facing each other and a
moving central magnet on a care-
fully damped pivot. The maximum
theoretical resolution is plus or
minus 22.5 degrees. The intended
market is for low-end auto and
bike compasses, but there should
be plenty of other low-end robotic
and toy uses.

A simple four-LED display is

shown in Fig. 5. A liquid-crystal
display showing N, NE, E, SE, S,
SW, W, and NW is also available, It
uses the same sensor in a slightly
more complex circuit.

For our fourth contest, just
show me some new or unusual
use for a low-accuracy but very
cheap digital compass.

New tech literature

New data books this month in-
clude the “must have” TTL Logic
Data Book from Texas Instru-
ments, that LSI Products Data
Book from TRW, a Specialty Mem-
ory Products Data Book from
Advanced Micro Devices, and a
major upgrade of the Smart Ana-
log Data Book from Crystal Semi-
conductor. That last jewel has
some outstanding digital-audio in-
tegrated circuits in it.

A $15 kit full of unusual tiit and
impulse switches is now available
from Fifth Dimension, while a free
new PLC-V8 Design Kit is available
from Signetics, that involves their
new erasable logic arrays. Free
electroluminescent lamp samples
are available from Nordic Lite,
while free force-sensing resistor
cards are provided by Interlink
Electronics.

Turning to mechanical samples,
free baggies of vinyl-dipped prod-
ucts are gotten through PMP. One
great place to pick up free samples
of any mechanical goodie is through
New Equipment Digest.

The new trade journals this
week include Surface Mount Tech-
nology and Electronic Manufactur-
ing. As usual, you can qualify with
your own laser-printed business let-
terhead.

For those of you that want or
need more info on all my book-on-
demand publishing, there’s my
Ask the Guru reprints, volumes |
and I, and the Hardware Hacker
reprints for this column series. We
also stock lots of PostScript books,
software, and even videos. The
Hardware Hacker help line may
also be used for PostScript, book-
on-demand and laser printing
help, or networking.

Note that there are two Names
and Numbers sidebars this month,
one for the humidity stuff and one
for justabout everything else. Let’s
hear from you, and get to work on
those contests. R-E
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VLF CONVERTER

continued from page 50

If all is OK so far, check these
measurements:

1. +0.5-+2 volts at junction of LI
and L2.

+ 2—+4 volts at Q2 source.

+ 8-+ 10 volts across R22.
+5-+7 volts, ICI pins 8, 10.
+3.5—-+ 5 volts across C5.
+0.8—+ 1.5 volts, IC1 pin 5.

+ 8-+ 10 volts, ICI pins 6, 12.

So far so good. Now connect any
radio that covers the AM-broadcast
band to J3, and tune to 1.000 MHz on
the AM dial (you're actually tuning to
000 kHz). Adjust LS for the strongest
signal. Adjust R7 to minimize that
signal. Resistor R7 should cause a
definite null around the middle of its
range; if not, check IC1, R7, and R3
to R6. Tune the radio dial between
1010 kHz and 1550 kHz, where you
should hear signals in the 10-kHz to
550-kHz longwave range. At 1100
kHz on the AM dial (you’re actually
tuning to 100 kHz), a loud rattling
noise will be heard in most areas of
the US and Canada; that’s the
LORAN navigational signals.

Obviously, you shouldn't hear any
AM-broadcast stations: if you do,
check your cables and grounding be-
cause something’s wrong. Make sure
the shielding is adequate, especially
the box used for the DC block. As a
last resort. check LI through L4, CI,
C2, C3, and R7’s setting. The circuit
should work when it’s fired up.

An extremely strong AM-broad-
cast signal may occasionally cause
“crud” to seep through that rides on
all the longwave signals. That may
occur when you live within a few
miles of a high-powered broadcast
station. If so, try installing a 47-pF
capacitor across R1. If that helps, then
try smaller values (or larger) until the
smallest value is found that reduces
the interference to a satisfactory level.
You might also try using a smaller
whip antenna, or try removing DI
through D4, although the protection
they afford QI will be lost.

With the LF converter assembled
and operating properly, you can now
put it to use. Try listening to the wide
variety of unusual broadcasts that
you’ll receive in the low-frequency
band, such as maritime, distress, mil-
itary, and amateur. R-E

=1 G E oo 9 S



Programmable
architectures:
the next
breakthrough?

often become frustrated with

the limitations of the comput-
ers [ use. When [ feel the tension
rising, rather than let it get to
me, | enjoy just sitting back and
dreaming up better ways of de-
signing and building the inte-
grated circuits that make up our
computing machines.

One day | had an inspiration
about a new type of IC that I call
the programmable architecture.
It's not the type of thing that a
hobbyist can build on his own;
rather it requires expensive re-
sources that only the largest sem-
iconductor manufacturers pos-
sess. But perhaps this article will
stimulate those manufacturers
into developing the ideas out-
lined here.

Programmable array
Imagine a large array inside an
IC; the array contains thousands

ANDREW REEVE

of cells. Now imagine that each
cell can function as any one of the
five basic logic gates (aND, NAND,
ORr. NOR, NOT) or as a data line (a
connecting wire), and that its
function in any given situation is
determined by you.

Not only would you decide the
function of each cell; you'd also
decide on the interconnections
among cells. Thus you'd be able
to create your own Programmable
Logic Circuitry (PLC). Addi-
tionally, if what you just created
didn’t suit your fancy, you could
simply erase the whole thing and
start over.

How could anyone build such
anamazing chip? Its simple: just
use existing technology.

A look inside
If you know anything about the
EPROM (Erasable Programmable
continued on page 80
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|386SX kit |

Peripheral Technology. sup-
plier of the 386SX mother-

board kit described in the June,
July, and August issues, can be
reached at 1710 Cumberland
Point Drive, Suite 8, Marietta,
GA 30067. (404) 984-0742. In-
correct information was printed
in the June issue; we regret the
€rror.

[File transfer with LapLink III|

raveling Software has just re-

leased the ultimate file-trans-
fer program. LapLink Release III
combines the best features of its
competitors, throws in several
new ones of its own, and wraps
the whole thing up in a fast, easy-
to-use package.

Highlights include: serial and
parallel mode transfers, both
with “turbo” options; a six-head-
ed cable with both serial and par-
allel connectors: the ability to
duplicate itself on a remote PC;
integrated disk and file manager;
a batch mode for automating
common transfers: and a special
device driver that allows one PC
to have DOS-level access to an-
other PC’'s disk drives and
printers.

If you're new to this type of
product, it was originally de-
signed to solve the problem of
how to get files from a laptop PC
(with a 3.5-inch disk drive) to a
desktop PC (with a 5.25-inch
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The basics

LapLink III runs on PC com-
patibles with 256K of free memo-
ry. a free serial or parallel port,
and any version of DOS from 2.11
through 4.00. Both 5.25-inch
and 3.25-inch diskettes are in-
cluded in the package.

After starting the program on
both machines, you're presented

1986-89 Traveling Sof tware Inc. EYASE 13pm
Local Dter (C ) 33?9200 Free ===—= Local Drive (C:) 3379200 Free ===
<PARENT DIR> 03-22-89 9:38a “ <PARENT DIR> €3-08-83 9:36p
<ROOT DIR» ©3-22-8% 9:38a <ROOT
<BIR» 03-22-8% 9:39%a
38 03-09-8S 9:45a

DIR> €3-08-89 9:36p
<DIR> €3-08-89 9:36p
<DIR> €3-16-89 11:11a
2454 05-02-B6 9:46a <DIR> €3-68-89 9:36p
191G 05-02-8E 9:46a EXE 11088 €8-23-88 5:00a
1926 05-02-86 9:46a EXE 3552 €3-31-89 10:56a
194Z 05-62-8€ 9:47%a , MAP 1797 €3-31-89 10:56a
1894 05-02-86 9:47a .PAS 1078 €3-31-89 10:55

UTILS

G0 .BAT
LD-123-2 .EXE
LD-BC26A .EXE
LD-LW13A . EXE
LD-LW1S .EXE
LD-NUT20.EXE

LD-WS3-3 .EXE
LOAD .BER
LOAD BET
GMNIHIGH .CEM

1374 05-02-8&
253 05-09-89
307 05-09-89

1553 08-24-88

EATMEM
EATMEM
EATHEN
GREP

.EXE
Map
.PAS
.COM

3488 €

1834
2218

6:17p
6:17p
6:17p
5:00a

RADIO-ELECTRONICS

~
@

46508 03-06-89
1324% 05-05-88
BE 3210 04-30-88

. OMNIVIEW.EXE

226 03-22-89 10:33a

QUSETUP .CON
OUSHELL .COM

16966. 62-21-89 5:25

QUSTAT .EXE 7856 04-18-88 12:17a H SHOWEMS .MAP
I e e e o E s e O AU R (5

2142 5:00a
1:41p
1:41p
5:00a
5:60a
9:61a
9:01a

MAKE .EXE
NORAME .EXE
NONAME  .MAP
README

README .COM
SHOWEMS .EXE

LapLink

Cepy Options
| Copy from Subdirecto~ies:

| Copy Newer Files €nly:

0 Yes
il Yes
1 Yes
HoRGH
0 Yes
€ Yes
HoR G

- GTRCR
A Today €1-31-E0

Confirm before Oueru~iting:

CopysDisplay Hidden Files:

fverwrite Bead-only Files:

Copy Files Dnly om Target;

Simulate Copy:

Generate Report F:le

Copy Date Eange:
L(hpy‘l)ate:

BPTIONS: Relp Save Restore JITRRA

Communications Pamamsters =——

Sericl

Port: fl LPTZ 1213 LPT-]
Turbo Copy Mode: Ha BN
Directory Oationz

Sort By:
Sort Drder:

X .Ext Size Daze Mone

I Down
Remoze TN

Color Display

Right Windou:

Lolight Color:
Hilight Color:
BackGnd Color:

Examnp _e

FIG. 2

disk drive). However, systems in-
tegrators and PC support techs
soon discovered that file-transfer
programs have other uses as
well. When IBM first introduced
the PS/2 line (which has only 3.5-
inch drives), for example, a big
problem for many was simply get-
ting their software transferred.
LapLink and similar products
made it easy, but cnly for those
who knew the secret.

Once you learned that secret,
you found that there were other
similar uses as well. For example,

if you had to set up six PC's with
identical software, you really only
had to set up one from the in-
stallation disks supplied by the
software manufacturers. Then
you'd let the file-transfer pro-
gram duplicate the entire disk,
subdirectories and all, while you
did something more interesting.

Some versions of those pro-
grams include their own disk
and file managers to help you
copy. erase, rename, move, etc.,
files around your hard disk, and
even to back it up.

www americanradiohietory com

with two side-by-side windows
(as shown in Fig. 1). The left win-
dow lists the contents of the cur-
rent directory of the local drive;
the right lists the contents of the
remote. (You can reverse the
meanings of the two windows, or
make both windows views into
the local drive, thereby allowing
LapLink to function as an ordi-
nary file/disk manager.} You
switch between the two windows
using the left and right arrow
keys; for copy operations, the
window containing the highlight
bar is the source, and the other is
the destination.

LapLink III has twenty com-
mands, about half of which are
displayed along the bottom line
of the screen; you can see the
other half by pressing M (More).
You can move a highlight bar
through the list by pressing the
Spacebar and Backspace keys,
and then execute the desired
command by pressing Enter. Or
you can simply press the first let-
ter of a command to execute it.
Some commands bring up sec-
ondary screens.

The Options command, for ex-
ample, brings up a screen that
allows you to set several aspects
of program operation. You can
choose between parallel and se-
rial modes, communications
port, baud rate (9600-115,200
Kbps) for serial transfers, and
turbo mode. To increase speed,
LapLink apparently decreases
the frequency of clock “ticks”
(normally about 18.2 per second).
Doing so decreases DOS over-
head and thereby allows commu-
nications to proceed at a faster
rate. However, it causes your PC’s
clock to lose time.

Other options allow you to
choose how directories are dis-
played, screen colors, and copy
options. And here LapLink Il
shows itself powerful and flexible
(see Fig. 2).



After you've got the options set,
you're ready to get to work. To act
on files individually, you move the
highlight bar with the cursor
keys and then execute the desir-
ed operation. For example, to
copy a file from the source to the
destination, just highlight the
file and press C. Or erase (delete)
it by pressing E. When a sub-
directory is highlighted, you can
change to it by pressing Ctrl-En-
ter or L (Log). Log also lets you
change drives, or specify a com-
plete subdirectory path. A sepa-
rate command (Ztree) presents a
graphic representation of your
hard disk's structure, allows you
to scroll through it using the cur-
sor keys, and log into the desired
directory.

Working on one file at a time
can be tedious, so LapLink Il lets
you tag one or more files or
groups of files. You tag files indi-
vidually by highlighting them
and pressing T, or by groups by
pressing G (Grouptag). You
might, for example, tag all the
program files (*.COM, *.EXE,
* BAT) in a directory. You could
then un-tag a few of those (the T
command toggles tags on and off)
and transfer the whole mess
when you've got it right. If you
run out of space on the target
drive, or if you lose contact {if the
cable comes loose, for example),
LapLink Il will halt but give you a
chance to resume after changing
disks, deleting some files, reat-
taching the cable, etc.

When the operation is
through, you can re-tag all the
previously tagged files. For exam-
ple, after copying a group of files
from a laptop to a desktop PC you
might want to delete them from
the Laptop. Doing so is easy: Just
press A (Againtag) followed by E
(Erase).

Advanced features

One of LapLink’s neatest tricks
is the ability to clone itself across
the communications line. It
works only in serial mode, and
you must use Traveling Soft-
ware’s supplied cable. To clone a
copy, all you do is type two DOS
commands at the remote, and
then let LapLink loose. In about a
minute you've got fully func-
tional versions of the program on

both machines. Other manufac-
turers are already starting to
copy that ability.

LapLink also has the ability to
help manage ViewLink files.
(ViewLink is another Traveling
Software product; it allows you to
group files together in logical
units, called views, regardless of
the locations or types of those
files. See “Editor's Workbench,”
June 1989, Computer Digest for
more information.)

In addition, LapLink includes
a device driver that allows you to
access the printers and disk driv-
es of a “slave” machine. You load
the device driver via a statement
in the CONFIG.SYS file in the
“master” machine, and then run
DD.EXE on the slave. At that
point the slave's drives and
printers are available to the mas-
ter, but you can’t use the slave for
anything else. The device driver
won't work under DOS 4.0. Trav-
eling Software sells another prod-
uct, DeskLink, that extends the
device driver concept so that the
two linked PC’s are both active
and both have access to each
other’s resources—like a mini-
ature network.

In use

Learning LapLink Il is easy,
and using it is a pleasure, be-
cause of the well-thought-out, in-
tuitive interface. There are a few
command discrepancies. For ex-
ample, from the window display
you can change directory quickly
by pressing Ctrl-Enter, but from
the Ztree display you must press
L (Log).

Table 1—Transfer times (seconds)

Regular Turbo
Serial 404 367
Parallel 282 245

As for speed, Table 1 shows the
time it took to copy the contents
of one subdirectory from a Dell
System 300 to an AST Premium
386/16. The subdirectory con-
tained 194 files, and consisted of
about 4.5 MB of programs and
data. As shown in the table, the
turbe modes run 10% to 15%
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faster than the regular modes.
Other programs run faster than
LapLink III. (FastWire 1l accom-
plished the same copy operation
about 20% faster.) However,
LapLink's user interface and doc-
umentation are superior. So, all
in all, Traveling Software has set
a standard for other file-transfer
programs to emulate.pCD4

[DOS books ]

icrosoft Press has released

updated versions of Van
Wol¢erton's Running MS-DOS
and Supercharging MS-DOS.
Running MS-DOS starts at the
beginning, discussing files,
disks, directories, etc. Batch files
are also discussed, as well as
useful but often unused DOS
commands like FIND. Super-
charging MS-DOS takes over
from there, showing you how to
customize your screen display
and keyboard using ANSIL.SYS,
how to use DEBUG.COM, how to
build your own menu-based DOS
shell using batch files and the
fancy “extended” character set
(lines. boxes, etc.). Both books
have been updated to include in-
formation on DOS 4.0.9CD4¢

ITEMS DISCUSSED
® LapLink I1{$139.95), Travel-
ing Software, 18702 North
Creek Parkway. Bothell, WA

98011. (206) 483-8088.
CIRCLE 50 ON FREE INFORMATION CARD

® Running MS-DOS ($22.95),
Supercharging MS-DOS
{$19.95). Microsoft Press. Mi-
crosoft Corp.. 16011 N.E. 36th
way, Box 97017, Redmond. WA

98073-9717. (206) 882-8080.
CIRCLE 43 ON FREE INFORMATION CARD
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Rates: Ads are 2% x 27%4". One insertion $900. Six insertions $875.each . Twelve
insertions $845. each. Closing date same as regular rate card. Send order with
remittance to Computer Admart, Radio Electronics Magazine, 500-B Bi-County
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Computer ads are accepted for this Admart."

R-E Computer Admart

| ICs

PROMPT DELIVERY!!!
SAME DAY SHIPPING (USUALLY,
QUANTITY ONE PRICES SHOWN tor JUNE 25, 1989

OUTSIDE OKLAHOMA: NO SALES TAX

DYNAMIC RAM

SIMM 1) 256Kkx36 80 ns $400.00

SIMM Mxg 80 ns 220.00

SIMM @  1Mx9 85 ns 195.00
SIMM 256Kx9 80 ns
1Mbit 1Mx1 100 ns
256Kxt 60 ns
256Kx1 80 ns
256Kx1 100 ns
256Kx1 120 ns
64Kkxa 120 ns
6aKxa 120 ns

EPROM

0

2

":e\o‘%

41264 »

27C1000 128kx8 200 ns

27512 64Kx8 200 ns
27256 32kx8 150 ns
27128 16Kx8 250 ns
STATIC RAM
62256pP-10 32kx8 100 ns
6264p-12  8Kkxa 120 ns
6116AP-12 2kx8 120 ns

OPEN 62 DAYS, 7:30am-10 % SHIP VIA FED-EX ON SAT.
SAT DEUVERY { MasterCard VISA or UPS CASH COD
INCLUOED ON_ | MICRQPROCESSORS UNLIMITED, INC,
FED-EX ORDERS | 24,000 S Peona Ave 918 267 496
RECEIVED BY: | BEGGS OK 74421 ( ) -
Th St Ak 353 | No minimum order. Fiease note brces s 0 change!
FroR1 $1228 1 | Snoping s exis up 1© 51 Tor packing maier als

80287-8 80387-16 80387-25
$135.00 $215.00 80387-20 80387-33

8087-2

Getting The
Most From Your
Printer

GETTING

THE MOST
FROM YOUR T -
PRINTER % i

o e

L |
BP181—It is probable that 80% of dot-
matrix printer users only ever use 20% of
the features offered by their printers. This
book will help you unlock the special fea-
tures and capabilities that you probably
don'teven know exist. To order your copy
send $6.95 plus $2.00 for shipping in
the U.S. to Electronic Technology Today
Inc., P.0. Box 240, Massapequa Park,

Lt 519

NY 11762-0240.

SECRETS OF THE
COMMODORE 64

Secrets of the
COMMODORE 64

BP135—A beginners guide
to the Commodore 64 pre-
sents masses of useful data
and programming tips, as
well as describing how to
get the best from the
powerful sound and graph-
ics facilities. We look at how the memary is
organized, random numbers and ways of
generating them, graphics-color-and sim-
ple animation, and even a chapter on ma-
chine code. Get your copy today. Send
$5.00 plus $1.25 for shipping in the U.S.
to Electronic Techology Today Inc., P.O.
Box 240, Massapequa Park, NY
11762-0240.

e |

CIRCLE 61 ON FREE INFORMATION CARD

ARCHITECTURE

continued from page 77

Read Only Memory). then you un-
derstand the principle behind
PLC. Using basic EPROM tech-
nology, you would create threc
programmable switches, S1-S3
in each cell. Those switches
would be connected as shown in
Fig. 1. Only one switch at a time
could be closed: depending on
which switch was closed. you'd
get AND, OR, or a straight-through
function.

Two additional switches. S4
and S5. allow you to choose be-
tween inverted or non-inverted
output. thus providing the NAND.
Nor. and NoT functions. Table 1

shows the different switch com-
binations that are required to
achieve various logic functions.
{We'll discuss the vertical data
lines in a moment.)

The interconnections between
cells poses another problem. The
proposed solution is shown in

Fig. 1. BASIC PLC CELL STRUCTURE:
each “switch’ is implemented with
EPROM-like technology. thereby allow-
ing quick prototyping and design
changes.

TABLE 1—LOGIC FUNCTIONS

|

x >
(el

1

oo
@ >

oo N

S7 ?
.__-?__
?- B

Fig. 2. INTERCONNECTING PLC CELLS
horizontally relies on switches S2 and
S5 (in Fig. 1) and vertically on switches
S6 and S7.

>
]
>
=]
T
h

)
!

Fig. 2. Asshown. vertical connec-
tions are straightforward. For
horizontal connections. the A in-
put of a given cell can be con-
nected directly to that cell's C
outlput by closing switches S2
and S5 (in Fig. 1). In tha( scheme.
the B input cannot be connected
to the output line. That may
seem unappealing. but the cir-

S1 S2 S3 S4 S5 S6 S7 cuits discussed represent the
AND 1 0 0 ool mif= - least number of components per
OR 0 0 p o ] — —— Qell. thus allowing more cells to fit
. o — in an array.
NOT Y 1 Y 1 Y - - Onedifficully is creating an xor
NAND 1 0 0 1 0 — - gate. Four NAND gates would be re-
2 'NOR 0 0 1 1 0 = = quired. but that would greatly in-
=z R — crease the cost of each cell.
2 0 Ll g Y g ) . — o Therefore we wouldn't provide
3 VDL 1 — — =m. = = Lo prewired xor gates. Instead we'd
s (= = | Enl - — g H leave it up (o the designer to build
Q Note: VDL = Vertical Data Line. XOR'S as necessary. 1o lit the par-
2 ticular application.
i For many applications, the PLC
80
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array will need a clock to syn-
chronize internal operation of
the array. Therefore, the PLC
would have a special clock cell
that could be switched in at cer-
tain points on the outer edge of
the array. Clock frequency would
be determined by an external
quartz crystal, just as many mi-
Croprocessors are.

Programming the PLC

Programming each cell would
be done in the same way
EPROM’s are programmed, one
address location at a time. Of
course, you'd have to toggle more
than one switch in each cell in
order to program the function of
each cell. In an EPROM, that
would be analogous to program-
ming a byte instead of a bit at
each memory location.

Unlike an EPROM program-
mer, however, the PLC program-
mer would not use a computer
running an assembler program
to feed a PLC with its program-
ming data. Instead, a PLC-ori-
ented CAD (Computer Aided
Design) program would be used.
Ideally, the CAD program would
include debugging tools, chip
simulation, and function crea-
tion, i.e., creating symbolic,
higher-level functions from sim-
pler ones. The xor gate is a good
example of function creation. A
fast 16-bit computer would be the
minimum for running a PLC
CAD program.

Modes of operation

The PLC operates in two dif-
ferent modes. Mode 1 is used
when you are programming the
chip, and Mode 2 is used when
you are actually executing the
programmed functions in a cir-
cuit. Figure 3 shows a block di-
agram of the internal arrange-
ment of the PLC.

Note that there are two sets of
data buses. The one routed
through the address decoder is
used during programming (Mode
1); the other is for actual use
(Mode 2). The switch bank deter-
mines which bus is used: the
Mode input, which is directly
connected to one of the pins on
the outside of the chip, toggles
the switch bank between the two
buses.

ADDRESS
DECODER

Fig.3.ASWITCH BANK. controlled by an
external Mode input. switches the PLC
data bus between programming and in-
use modes.

PLC applications

The manufacture and open
distribution of PLC's would be a
boon to everyone. IC manufac-
turers would benefit from easier,
faster, and cheaper prototyping.
Hobbyists would enjoy almost
unparalleled freedom in playing
with circuit variations. IC man-
ufacturers would also be able to
draw upon the pool of hobbyists
for their own research and de-
velopment efforts.

Here are a few ideas for possible
PLC applications:
Prototype microprocessors
Parallel processor chips
Lisp language machines
Prototype “Neuro-Chips”
Customized electronic lock
and key circuitry
® Video, audio, and digital sig-
nal processing

Variations on the PLC

Using EPROM technology to
build the switches in the PLC
would enable one to erase the ar-
chitecture of a PLC. But for a de-
sign that has stabilized, you
might want to etch it perma-
nently in silicon. The solution
would be to use the same fuse
design found in the PROM (Pro-
grammable Read Only Memory).
To store something in a PROM,
fuses are selectively blown. And
whereas you can erase an
EPROM, you can't fix internal
fuses, so a programmed PLC
PROM is permanent.

Other changes might include
altering the basic cell structure.
For example, rather than forming
the basic cell from several logic
gates, you might form it from
fairly powerful micro-processing
units. The effect would be the
creation of a parallel processor.
(See “A PC Run Circles Around a
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Cray?” in the April 1989 edition
of Computer Digest for more in-
formation on parallel pro-
cessors.) Each of those process-
ing units would be limited in how
much it could do by itself. But
when combined with others, as a
whole they could have enormous
computing power.

For that matter, forget about
digital logic altogether. How
about building an array of op-
amps? An array of programma-
ble op-amps would allow one to
experiment with analog comput-
ing. Building an analog comput-
er was the never-realized dream
of computer pioneer Alan Turing.
Perhaps the prime motivating
factor for Turing was the fact that
the brain (at the neural level) op-
erates more in an analog fashion
than in a digital one. So with an
array of programmable op-amps
one could experiment with neu-
ral networks.

Returning to the digital realm,
a bizarre variation would be a
self-modifying architecture,
which might be used in systems
withan evolving knowledge base,
expert systems, etc.

Conclusion

The Programmable Logic Cir-
cuit is really a very simple idea.
No new and revolutionary tech-
nology need be developed, nor
must any horrific physical barri-
ers be overcome. I hope that the
elegance of the idea of program-
mable architectures has convert-
ed you—or at least given you
some provocative ideas that you
can consider.pCD4¢

“We're in big trouble! The computer applied for a
patent on our new design!”
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Sophisticated burglar alarms,
stage-lighting controllers,
digital music synthesizers, fre-
quency counters, and other test
instruments—they all have one
thing in common. Designing
each of those circuits (and
others) using microprocessors is
fast and easy if you use the right
technology.

That technology needn’t con-
sist of expensive ICE's (In-Circuit
Emulators) and the like. In fact,
by using a single-chip Motorola
microcontroller and building a
low-cost (well under $100) pro-
graminer, you can create custom
designs as fast as you can think
them up!

The MC68705P3 is a complete
microcomputer on a chip. It con-
tains CPU, ROM, EPROM, RAM,
timer, interrupt input, clock, and
twenty bidirectional [/O lines.
Magically, it's all contained in a
28-pin package, which means
that the data and address buses
are completely hidden from the
designer, so circuit-board layout
becomes trivial.

In this article we'll discuss the
687055 architecture, its register
structure, and programming
considerations. Then we’ll go on
to build a programmer that
burns your software into the
68705s internal EPROM. Next
time, we'll put theory into prac-
tice when we design a two-IC dig-
ital alarm clock.

Hardware overview

To use the 68705 in your own
projects, you must understand
both its hardware and its soft-
ware capabilities. Let's examine
the hardware first. Figure 1
shows a block diagram of the
main subsystems that comprise
the 68705. First, note the CPU,
which is itself composed of an
ALU (Arithmetic Logic Unit) and
a controller. Every instruction
that the 68705 can execute (addi-
tion, subtraction, etc.) is per-
formed by the ALU under

“ATONTROLLER

How to build a single-IC microprocessor system

THOMAS HENRY

direction of the controller. The
controller provides the timing
necessary to carry out the micro-
instructions (even basic opera-
tions such as addition are
composed of smaller steps called

“microinstructions”), and ensure

that they are performed in the
correct order.

The 68705 has several types of
memory. For starters, there are
112 bytes of RAM. That may not
sound like much, but keep in
mind that it is used only for stor-
ing variables and the stack; the
application program itself is
stored elsewhere. Typical micro-
controllers seldom use even 30 or
40 variables, so the 68705 has
plenty of RAM to handle almost
all situations.

The 68705 also contains ROM.
Actually, it has both ROM (Read
Only Memory) and EPROM (Eras-
able Programmable Read Only
Memory). The ROM, comprising
115 bytes, contains the EPROM
burner program, which Motorola
calls the “bootstrap.” That means
that the means for programming
the EPROM is built right into the
chip itself!

The EPROM itself consists of
1804 bytes: it is used to hold your
application program and con-
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stant data. Since EPROM is non-
volatile memory, even if you inter-
rupt power to the IC and later re-
apply it, your program is still
there ready to be executed.

In addition, many /O lines are
available. Logically they are
grouped into three ports (parallel
groupings of /O lines). Port A and
Port B are each eight bits wide;
Port C is four bits wide. To send a
message to the outside world,
you simply store a byte in the de-
sired port register, and the asso-
ciated lines will reflect what was
written. In an analogous way, the
outside world can talk back; a
byte placed on the lines of a port
may be read by the CPU. /O in the
68705 is memory-mapped, un-
like the case in the Intel family,
which has a separate address
space and separate instructions
for reading /O ports.

Electrically speaking, the three
ports are easy to use. They're all
TTL compatible for both input
and output. Also, Port B can sink
as much as 10 mA, so it can drive
LED' directly.

Associated with each port is a
DDR (Data Direction Register). It
is the duty of the DDR to config-
ure the associated /O lines for
either input or output opera-
tions. The DDR itself is pro-
grammed by writing to special
memory locations.

Referring to Fig. 1 again, note
that there is an external inter-
rupt line (I¥T). Normally, the
68705 executes some sort of pro-
gram. But there may be times
when you wish to temporarily
halt execution of the main pro-
gram and then continue execu-
tion in a subsidiary program. An
external signal (a fire sensor or
burglar alarm) applied to ®T
might cause such a change. Most
microprocessors and micro-
controllers have interrupt in-
puts, but what makes INT
especially useful is the fact that it
can accept both digital and ana-
log inputs!
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Fig. 1. THE 68705 IS A 28-PIN MICROCONTROLLER with RAM, ROM. EPROM. and 20

bytes of I/O.
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EXTERNAL —18
CLOCK . i
a b
; 1.0 -
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-t27pF -
a1 To0pF
c B d

Fig. 2. CLOCKING THE 68705: (a) using
an external clock. {b} using a resistor. (¢)
using the default clock. and (d) by crys-
tal control.

The reason is that the 68705
has an internal Schmitt trigger,
which means that it can detect
zero-crossings of an analog sig-
nal. That capability might be
useful in frequency-counter ap-
plications, in which a timebase is
derived from a 60-Hz AC signal.

The 68705 also contains a
timer with an optional prescaler.
The timer, which is actually an 8-
bit countdown register. can be

loaded with a number. The regis-
ter will then proceed to decre-
ment at the processor’s internal
clock rate; when the register hits
zero, an interrupt is generated
that causes the processor to con-
tinue execution at a special pro-
gram location. The prescaler
allows for longer periods between
timeouts. The timer can also be
clocked from an external source,
if desired.

Of course, all computers must
have some sort of clock to syn-
chronize activities (access /O
ports, execute the microinstruc-
tions in the CPU, etc.) The 68705
has quite versatile clocking op-
tions. In fact, as shown in Fig. 2,
it can be clocked in four distinct
ways.

In Fig. 2-a we see how the
68705 can be clocked by an exter-
nal source; you would use that
method when a master clock is
present in existing circuitry with
which the microcontroller must
interface. Figure 2-b shows how
an external resistor can be used
to set up the internal clock, and
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Fig. 2-c shows how installing a
jumper will allow the internal
clock to run at a default rate.
Last, in Fig. 2-d, a crystal is used
for best accuracy and reliability.

Software overview

Now let’s change focus and con-
sider the software side of the
68705. If you've any experience
with the 6800 or other 8-bit mi-
croprocessors, the 68705 will ap-
pear quite similar. Figure 3
shows the programming model.
Both the accumulator and the in-
dex register are eight bits wide.
As the name suggests, the results
of most arithmetical and logical
instructions “accumulate” in the
accumulator. The index register,
on the other hand, is typically
used to access individual ele-
ments of tables and lists; it does
so using special address modes
discussed shortly.

The program counter is 11 bits
wide, giving the 68705 a total ad-
dress range of 2048 ($0800) loca-
tions. Those locations include all
the RAM, ROM, EPROM, DDRS,
and /O ports.

Also included in the program-
ming model is the stack pointer.
The stack is a LIFO (Last In, First
Out) type: it's maintained in the
user area of RAM, and its pointer
always aims at the next usable

66705 PROGRAMMING MODEL
ACCUMULATOR
[oie efefefe]e]e]

INDEX REGISTER

{ole[e[o[eje]e]e]
PROGRAM COUNTER
[ele]e[e]e]o oo e]e o]
STACK POINTER
[e[ofcfoli| i [e]e]eje]e]
CONDITION CODE REGISTER
HliNn]z]¢c

HALF-CARHYJ
INTERRUPT MASK

NEGATIVE

ZERO
CARRY

Fig. 3. THE 68705 consists of an eight-bit
accumulator and index register. an 11-
bit program counter and stack pointer.
and a condition-code register.
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Fig. 4. EPROM BURNER FOR THE 68705: IC2 decodes sequential memory locations in
the EPROM (J2). whose outputs are applied to Port A of the 68705 (J1).

TABLE 1—68705 MEMORY MAP

$000 Port A

$001 Port B

$002 Port C (low order nibble only)

$003 Not used

$004 Data direction register, Port A

$005 Data direction register, Port B

$006 Data direction register, Port C (low order nibble only)

$007 Not used

$008 Timer data register

$009 Timer control register

$00A Not used

$00B Program control register

$00C - $00F Not used

$010 - $07F RAM

$080 - $783 EPROM

$784 Mask options register

$785 - $7F7 Bootstrap ROM (EPROM burner program)

$7F8 - $7F9 Timer interrupt vector

$7FA - $7FB External interrupt vector

$7FC - $7FD SWI interrupt vector

$7FE - $7FF Reset vector
#® location. The stack pointer is which should suffice for most
z shown in the model to be 11-bits controller applications.
€ wide, but the highest six bits are Also, a condition-code register
& fixed in such a way that the stack keeps track of the results of vari-
Y pointer always points into the ous operations. For example, one
g RAM area. The maximum depth bitof the register is set whenever
@ of the stack is 32 bytes. which anegatlive number appears in the
= may not seem like much, but accumulator; another is set
84
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whenever a value of zero appears
in the accumulator. Another bit
informs us if a carry or borrow
was required to complete an
arithmetic operation (addition or
subtraction. respectively). The
half-carry flag is set if a carry re-
sults from adding two BCD (Bin-
ary Coded Decimal) numbers.
The interrupt mask lets us tell
the 68705 to ignore interrupt
signals applied to INT.

The 68705's memory map is
shown in Table 1. Note that all of
RAM sits in page zero, while
EPROM addresses start in page
zero and continue to higher ad-
dresses. The 1/O ports and DDR's
are also located in page zero, as
are the timer's control registers.

At the highest memory loca-
tions you will find a set of vectors
(pointers) that tell the micro-
processor where (o continue pro-
gram execution in the event of an
interrupt. It is the designer's re-
sponsibility to program the cor-
rect values into the EPROM.

Interrupts in the 68705 can
take one of four forms: (1) RESET is
generaled at power up: it is used
to start the processor from a




known condition. (2) INT (external
interrupt) occurs when there is
activity on pin 2 of the 68705, as
discussed earlier. (3) An SWI, or
SoftWare Interrupt, happens
when the CPU executes an SWI
instruction, which is typically
used for debugging purposes. (4)
The last type of interrupt is trig-
gered when the internal timer
times out.

One additional location in the
memory map is interesting: the
mask options register ($784),
which is a location in EPROM
that allows the designer to deter-
mine how the 68705 operates.
For example, by burning various
bits in the location low or high,
you can specify what type of clock
you're using, how the timer is
used, whether the prescaler is
used, etc.

Address modes

The 68705 has ten address
modes; many instructions are
functional in several address
modes. Unfortunately, we haven't
space to discuss operation of
each instruction in detail; con-
sult the appropriate Motorola
data sheets for more informa-
tion. We will, however, discuss
the basic address modes and sev-
eral unusual instructions.

The immediate addressing
mode is concerned with con-
stants. For example, LDA #20
says to load the accumulator
with the decimal constant 20.
The pound sign is what indicates
immediate mode.

Contrast that with the direct-
address mode instruction LDA
20, which says to load the ac-
cumulator with the number con-
tained in memory location 20.
Here the accumulator loads a
variable, not a constant. The di-
rect mode can only access loca-
tions in page zero. because the
operand (the address) is specified
by a single byte.

The extended-address mode
overcomes that liability by allow-
ing two-byte operands. For exam-
ple. LDA 450 says to load the
accumulator with the contents of
location 450. Of course, ex-
tended-mode instructions take
more space and execute slower
than direct-mode instructions.

The relative-address mode is
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=
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to-point wiring techniques.

used in branching instructions.
Rather than specifying a precise
location to branch to. the relative
mode allows the programmer (or
the assembler program) to desig-
nate an address relative to the
current address at which execu-
tion should continue. For exam-
ple, BRA 10 would move execu-
tion to the tenth location
following completion of the cur-
rent instruction.

There are three types of in-
dexed addressing modes avail-
able. The no-offset indexed mode
takes its argument from the in-
dexregister. Forexample, LDA (X)
says to load the accumulator
with the contents of the location
pointed to by the index register.

The one-byte indexed mode ex-
tends that concept. For example,
LDA 20,X1 tells the processor to
add the number 20 to the con-
tents of the index register and
then access the resulting loca-
tion. If the index register con-
tained the number 35, say, then
the contents of location 55 would
be fetched (20 + 35 =55).

The two-byte indexed mode ex-
tends the concept even further by
allowing a larger number to be
used. For example, LDA 450,X2
adds the two-byte number 450 to
the contents of the index register
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Fig. 5. PROTOTYPE OF THE EPROM BURNER. The author used wirewrap and point-

and then accesses the location
specified by that sum.

The inherent addressing mode
covers one-byte instructions
whose operand is implied in the
nature of the instruction. For ex-
ample, CLR A says to clear (reset
to zero) the accumulator: ob-
viously, no external memory loca-
tions are involved. Unusually, the
68705 also allows the inherent
mode with the index register. So,
for example, CLR X would clear
the index register.

Bit twiddling

Although we don't have space
to discuss the entire instruction
set, its worthwhile mentioning
several special instructions. With
most microprocessors, to access
individual bits within a byte, you
must “mask” that byte; anp and
Or it with constants. The 68705
has four special instructions
that allow you to get at bits di-
rectly. BrseT allows your program
to branch if a bit is set. and srcLrR
allows your program to branch if
a bit is clear. For example, BRSET
7,20,46 says to test bit 7 of loca-
tion 20. If that bit is set, then
branch forward 46 locations and
resume program execution
there.

BSET and BcLR allow you to set
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Parts List

Resistors me———
All resistors are Ys-watt. 5% unless
otherwise noted.

Rl de 9 B o 100 ohms, 10

watts
R s et e e 100 ohms
R3-RS ..., 470 ohms
R6-R10 ...............ccoeenn, 4700 ohms

Capacitors eessssss————

(o) R o T T P R S 75 pf. silver
dipped mica

C2i ... g - Ok o - 100 pf, silver
dipped mica

C3nCl e . oot 0.01 pF disk
C5=C8) B o B e 0.1 pF disk
CO] e 1. T . 1 wF. 10 volts,
electrolytic

CLO, P W™, 5. .o 4 gt 4.7 wF. 10 volts.
electrolytic

Cll.......... 00055 00 P og .1000 uF. 50 volts,

electrolytic

Semiconductors m—————

BRI M.l 50-volt bridge
rectifier

DA Tl o AT « el Bl ot e not used
D2=D3 "%, . .. U IN4001
& LR RN B o 77 co0 oo IN4742A 12-volt
Zener

DO . A b AR PN, IN4748A 22-volt
Zener

LED iomr .. o 5imee oo - o o0 itsssse oo i « - red
LED 1P o8, 09 o8 i) yellow
LEDS . .o... o5 e ime o it e < Sifss green
BLIQ2 v B P 2N2222 NPN,
general purpose

s (O e e . e S ot o s 7805 5-volt
regulator

TC s AN S P 4040 CMOS
counter

Other components m———————

F1......cfe D B 0.5-amp fuse
FL . . S B 2B, 28-pin ZIF socket
J20 L e e Py 24-pin ZIF socket
S1-83 ... SPST switch

and clear bits individually. For ex-
ample, BseT 4,20 sets the fourth
bit of location 20, and BcLr 4,20
clears that bit.

Designing with the 68705

The question now is how to get
a program into the 68705 inter-
nal EPROM. The process is actu-
ally quite simple. First, you need
to write the desired program. If it
is a short program. you can
hand-assemble it (that is, look up
the instructions and find the ap-
propriate opcodes). Of course, it's

faster and more accurate to use a
cross-assembler, a translator
that runs on one computer, say a
PC, and converts the ASCII
source code into 68705-compati-
ble object code (hex bytes). You
can either buy a commercial
cross-assembler or write one
yourself in BASIC or PASCAL.

After writing and assembling
the program, it takes two steps to
burn the program into the
68705. First you must burn the
code into a 2716 EPROM (a com-
mon device for which burners are
likewise commonplace). Then
the program is transferred from
the 2716 to the 68705 using the
bootstrap program in the latter. A
circuit for doing that is shown in
Fig. 4. The basic idea is that un-
der direction of the bootstrap
program, the bytes in the 2716
are sent one at a time to I/O Port
A. where the 68705 reads them
and then burns them into the ap-
propriate locations of its EPROM.

In the schematic, J1 and J2 are
Zero Insertion Force (ZIF) IC
sockets for the 68705 to be
burned and the 2716 containing
the program, respectively. The
4040, IC2, is a counter that is
clocked by PB3 of the 68705. The
4040's outputs allow locations in
the EPROM to be accessed se-
quentially. The data outputs of
the EPROM are then read by Port
A of the 68705.

How does the 68705 know to
execute the bootstrap program?
Note that the TiMER input (pin 7)
of the 68705 is tied to + 12 volts.
Pin 7 normally acts like a stan-
dard TTL input, but if the voltage
on this pin rises to +12V, the
CPU halts all other activity and
starts executing the bootstrap
program.

How to burn

To understand the remaining
circuitry, lets trace through the
sequence of steps involved in ac-
tually burning a 68705. Start by
assuming that Sl is open (no
power applied), and that S2 and
S3 are closed. After inserting a
68705 and a 2716, close S1,
which powers up the device. Now
+12V is applied to the timer in-
put. so the CPU knows that it
must execute the bootstrap pro-
gram. However, since S3 is still
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closed. the microprocessor is
stuck in a reset condition, so
nothing happens yet. In addi-
tion, since S2 is closed, Q1 is off.
so only + 5 volts is applied to the
Vpp input, rather than the +22-
volt programming voltage. Also,
both programming indicators
(LED2 and LEDS3) are ex-
tinguished.

Now open switch S2. That al-
lows Q1 to turn on, which allows
it to pass the regulated +22V.
Thus the programming voltage,
not +5V, appears at V,, Now
open S3: that brings the CPU out
of the reset condition and allows
it to execute the bootstrap pro-
gram. After all bytes have been
transferred, LED2 lights up, in-
dicating that the internal
EPROM has been burned.

However, the bootstrap isn't
done yet. As a check, it goes back
and compares each byte in its in-
ternal EPROM with the associ-
ated byte in the 2716. If they
match successfully all the way
down the line, then LED3 lights
up, indicating that verification is
complete. At this point, you
would close S3, close S2. and
then open S1. At this point the
68705 is ready for use.

Construction

The 68705 programmer uses
only garden-variety components
and is easy to build. Figure 5
shows the author’s prototype; it
was built ordinary wirewrap
techniques; the entire unit is
housed in a plastic pencil box.

Fig. 6. NEXT MONTH we'll show you
how to build this alarm clock.

In the next installment. we'll
discuss the design of a complete
alarm clock using the 68705 (see
Fig. 6), and show you how it can
replace dozens if not hundreds of
discrete components—and lead
to a better and much more ver-
satile design!'»CD¢



MARKET CENTER

FOR SALE

PHOTOFACT folders, under #1400 $4.00. Others
$6.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554,

GREAT buys! Surplus prices, ICs, linears, transfor-
mers, PS, stepping motors, vacuum pump, pho-
totransistor, meters, LSASE, FERTIK’S, 5400 Ella,
Phila., PA 19120.

DESCRAMBLERS. All brands. Special combo Jer-
rold 400 and SB3 $165. Complete cable de-
scrambler kit $39. Complete satellite descrambler
kit $45.00. Free catalog. MJM INDUSTRY, Box 531,
Bronx, NY 10461-0531.

BANDSTOP filters — Clear up channels affected by
interfering signals. Channels 2, 3,4, 8, 14,15,16, 17,
18, 19, 20, 21 and 22 available. $20 each — 10 for
$130. dB ELECTRONICS, PO Box 98031, Las
Vegas, NV 89193-8031.

T.V. tunable notch filters. Free brochure. D.K. VID-
EO, Box 63/6025, Margate, FL 33063. (305)
752-9202.

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! (Example:
Hamlin Combo's, $44 each...minimum 10 orders).
Dealers only! Call WEST COAST ELEC-
TRONICS, (818) 709-1758.

SURPLUS ELECTRONICS. New giant wholesale
catalog. Hundreds of amazing bargains. $2. Box
840, Champlain, NY 12919.

SOLAR electric systems. Discount prices. SUN
POWER-TEXAS, PO Box 2788A-R, Freeport, TX
77541, (409) 233-8350.

TUBES: “oldest,” "latest.” Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood Ave.,
RE, Hammond, IN 46324.

CABLE converters and descramblers. Call or
write for free catalog. Includes Jerrold, Oak, Zenith,
Hamlin, Scientific Atlanta, many more. NU-TEK
ELECTRONICS, 5114 Balcones Woods Dr. #307,
Suite 298, Austin, TX 78759-5212. (512) 250-5031.

FREE CATALOG

FAMOUS "FIRESTIK"" BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB’er. SINCE 1962

FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS

PHOENIX, ARIZONA 85034

LASER Listener Il, other projects. Surveillance,
descrambling, false identification, information.
Plans, kits, other strange stuff. Informational pack-
age $3.00 refundable. DIRIJO/BOND ELEC-
TRONICS, Box 212, Lowell, NC 28098.

ENGINEERING software, PC/MSDOS. Hob-
byists — students — engineers. Circuit de-
sign, FFT analysis, mathematics, logic
simulation, circuit analysis. Free catalog,
(614) 491-0832, BSOFT SOFTWARE, 444
Colton Rd., Columbus, OH 43207 .

CABLE-TV AT ITS BEST

SCIENTIFIC ATLANTA:
Modeis 8500-8550-8580 . . $275.00
- SA-3 [Add-On Descrambler] .. $ 99.00
Z4 | JERROLD: o
©E | SB-3{inband Gated Sync] ...$ 74.00 f
@3 | TRI-BI[Trimode/Bistate’ ... $ 9500 |2
ar| OAK: v
4 g M-35B [Combo W/Vari-sync] .. $ 99.00 | ¢
Y2 | N-12 (Add-On Wyvari-sync] ... 8 89.00 | 2
20| HAMLIN: a
a MLD-1200 [Add-On] .. .. ..$ 89.00
ZENITH: [Z-TAC Descrambler}. $169.00
CONVERTERS: [80-Channels|.$ 95.00

N.A.S. INTERNATIONAL
LONG BEACH, CA (213) 631-3552

LOW prices capacitors, ICs, transistors, switches.
Special: 27128-25 $3.25. Flyer SASE. SANTECH,
11 Revere Place, Tappan, NY 10983. (914) 359-1130.

TOCOM V.I.P. shutdown? This “complete” module
“turns on” descrambler. All modes; inverted video;
no vertical jitter! Free schematic $37.00 COD’s.
MIKE, Box 2837, Champaign, IL 61825-2837.

ANNODSIaHOLNAIHLSIO

CABLE TV converters and descrambiers.

We sell only the best. Low prices. S§B-3.

$79.00. We ship C.0.D. Free catalog. ACE
PRODUCTS, PO Box 582, Dept. E, Saco, ME
04072. (207) 967-0726.
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PROBLEMS

MCMELECTRONICS ..
HAS THE ANSWERS

b
Ayl

)

Having trouble finding the electronic parts and components
you need? Finding it impossible to get answers 1o order status
inquiries or technical questions? Been bitten once too often by

the “backorder bug?”

Then it’s time you look to MCM Electronics for... B A huge
selection of more than 11,000 in-stock items B Competitive
prices that boost your profits Bl Convenient TOLL-FREE
customer service and order hotlines B Virtually no

backorders!

Ask for your FREE MCM Electronics Catalog today. When
it arrives, place an order and find out how thousands of y
satisfied customers have erased their problems by turning to
MCM for all their electronic parts and components needs.

FOR YOUR FREE ONE-YEAR SUBSCRIPTION *°
TO THE MCM ELECTRONICS CATALOG...
CALL TOLL-FREE 1-800-543-4330 Il

NMICM ELECTRONICS

650 CONGRESS PARK DR.

CENTERVILLE. OH 45459-4072

A PREMIER Company

CIRCLE 87 ON FREE INFORMATION CARD
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CONSOLID/ITED

E LI ENGRTISANGS NAN/

CONSUMER & INDUSTRIAL ELECTRONIGS CATALOG « 17TH EDITION

THE ULTIMATE

ELEGTRONIGS CATALOG.

Order your 260 page catalogue packed with over 10,000
money saving electronic parts and equipment. Send $3.00
check or money order, or call 1-800-543-3568 today and
use your Mastercard or Visa

Consolidated Etectronics, Incorporated

705 Watervliet Ave., Dayton, Ohio 45420-2599

NAME
ADDRESS
ciTY

STATE pdl

CIRCLE 70 ON FREE INFORMATION CARD

RADIO-ELECTRONICS

3 FOR 1
SPECIAL

ON SUB-MINIATURE VOICE
FM TRANSMITTERS.

KITS CONTAIN PC BOARDS

o
g '

"FMX-1 LONG RANGE (3 MI) ULTRA SENSITIVE
FM VOICE XMTR with fine tune, range control
PRUS. ..o $29.50

"TELX-1 TELEPHONE FM XMTR (3 MI) auto-
matically operates when phone is used. Crystal
clear clarity with fine tune and range control.
Non detectable.......................cooco e $29.50

“ATR-1 AUTOMATIC TELEPHONE RECORDING
DEVICE tapes telephone conversation all
automatically ... $19.50

ALL THREE OF ABOVEFOR................. $59.50

CALL OR SEND VISA, MASTER CHARGE,
MONEY ORDER, ETC. TOAMAZING CONCEPTS,
BOX 716, AMHERST, NH 03031. (603) 673-4730.

=]
@

MICROWAVE TV RECEIVERS 19 to 2.7 GHz

2 CH Compact Dish System - $77.95

5 CH Dish System - $93.95

12 CH Yagi (Rod) System - $123.95
30 CH Dish System-$16390  Yagi-$183.90

SUN MICROWAVE INT'L. INC. ~ Send $1° for
P.0. B0X 34522 catalog on these
PHOENIX. AZ 85067 and other fine
(602) 230-0640 video products.

VISA/MC/COD  QUANTITY DISCOUNTS  LIFETIME WARRANTY

LASERS, from $40, for brochure write MWK IN-
DUSTRIES, 9852 W. Katella, Suite 340R, Anaheim,
CA 92804. Or call (714) 956-8497.

RESTRICTED technical information: Eiectronic
surveillance, schematics, locksmithing, covert sci-
ences, hacking, etc. Huge selection. Free bro-
chures. MENTOR-Z, Drawer 1549, Asbury Park, NJ
07712.

TUBES, new, up to 90% off list. KIRBY, 298 West
Carmel Drive, Carmel, IN 46032.

CABLE TV converters and descramblers bar-
gain headquarters. Zenith, Jerrold, Scien-
tific Atlanta, Tocom. Hamlin combo w/re-
mote $130. Oak M358 $60.00. Jerrold 400-
DRX3DIC w/remote $134. Visa-M/C-COD.
Call now (415) 584-1627.

CB RADIO OWNERS!

We specialize in a wide variety of technical information, parts and
services for CB radios. 10-Meter and FM conversion kits, repair
books, plans, high-performance accessories. Thousands of
satisfied customer since 1976! Catalog $2.

CBC INTERNATIONAL
P.0. BOX 31500RE, PHOENIX, AZ 85046

SOUTHWESTERN Bell home, business phone
porducts. Wholesale dealer pricing to all. Cordless
phone battery, antennas, more. $5.00 refundable,
for dealer catalog. RADD, 104 S. Broadway, Pery, IN
46970.

CANADA. Quaiity electronic components. Com-
mercial and retail distribution. Competitive prices.
No minimum order. For catalogue send $2.00 (cred-
ited to first order) to M.U.C. SALES, Box 994, King-
ston, Ontario K7L 4X8.

= Quality Microwave TV Antennas

Multi-Channet 1.9 to 2.7 GHz. 40dB Gain
30-Channel System compiete $149.95
12-Channel System complete $104.95

2-Channel System complete $79.95

Phillips-Tech Electronics

P0. Box 8533 e Scottsdaie, AZ 85252

LiFeTiMe  (602) 947-7700 ($3.00 Creditall phone orders!)

WARRANTY MasterCard ® Visa ® COD's Quantity Pricing

STEPPER motor drive & control with Commodore
64, Affordable hardware, interface, & software.
Send for detailed literature & prices to: MASE, R.D.
#2 Box 166, Mohrsville, PA 19541,

FASTEST color TV repairs, eliminate “Guesstima-
tion" 100 priceless secrets. $2.00 for sample. MAR-
TIN AND ASSOCIATES, 60 Surfview Drive,
Pittsburg, CA 94565,

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerroid, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipment available for shipment within 24
hours. For fast service MC/ VISA or C.Q.D.
telephone orders accepted (800) 648-3030
60 Day Guarantee (Quantity Discounts)
8 AM. to 5 PM. C.S.T. CLOSED WEEK-
ENDS. Send self-addressed Stamped enve-
lope (60¢ postage) for Catalog.

P.0. Box 5000

mlDlUES Suite 311 (R)
{ELECTRONICS INC. Carpentersville, IL 60110

l No Iliinois Orders Accepted.

CABLE TV secrets — the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
pliers list included $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

DESCRAMBLERS for movies, networks, $175, vic
eo only $450 complete. Visa, MC accepted. Catalog
$4. SKYWATCH, 238 Davenport Road, Toronto,
Canada, M5R 1J6.

FREE catalog systems, Upgrades, Houston, Uni-
den, Chaparral, etc. Save $3$$$. SKYVISION,
2009 Collegeway, Fergus Falls, MN 56537. 1(800)
334-6455.

VIDEOCIPHER Il manuals. Volume 1 — hardware,
Volume 2 — software. Either $32.45. Volume 3 —
projects/software — $42.45. Volume 4 — repair —
$97.45. COD’s (602) 782-2316. Catalog — $3.00.
TELECODE, Box 6426-R, Yuma, AZ 85366-6426.

PAY TV AND SATELLITE DESCRAMBLING
NEW... 1989 EDITION... NEW
| The newest systems, parameters, turn-ons, harassment and
countermeasures being used by and against cable, wireless
and satellite operators. New original information $15.95. Pa
TV Vol. 1 $14.95. Volume 2 $12.95. Experiences with V

$12.95. MDS/MMDS Handbook $9.95. Build Satellite Sys-
tems Under $600. $12,95, Any 3/$28 or 6/$42. Scrambling
News Monthiy $24.95/yr. Sample $3. Scrambling News Year 1
(200 pages) $22.95. New Spnng Catalog $tor caII -
scrambling News, i

e.,
N.Y. 14216 COD’s 716-874- 2088

DESCRAMBLER: Build our low cost video only,
satellite TV descrambler for most satellite channels.
Uses easy to get, everyday parts. Boards & plans
$35.00 US funds. Board, plans & parts $99.00 US
funds. Wired & tested unit $189.00 US funds. Send
check, money order or Visa to: VALLEY MICRO-
WAVE ELECTRONICS, Bear River, Nova Scotia,
Canada BOS 1B0 or phone (902) 467-3577. 8am to
4pm eastern time. Note: educational project only.
Not to be used illegally.

HELP — someone needed to “revive” SA 8550-321
Box & then “fix” it. MIKE, 104 S. Broadway, Peru, IN
46970.

INFRARED remote tester, czsle converters, more.
Free Brochure. ACTION PRODUCTS, Box 916,
New Castle, IN 47362.

SATELLITE TV

VIDEOCYPHER [l descrambling manual, sche-
matics, video and audio. Explains DES, EPROM,
CloneMaster, 3Musketeer. Pay-per-view (HBO, Cin-
emax, Showtime, adult, etc.) $P13 95, $2 postage.
CABLETRONICS Box 30502R, Bethesda, MD
20814.

www americanradiohietory com

SATELLITE TV receiver kits! Instruction manuals!
Boards! Semiconductor Parts! 59 deg LNA's! LNB's!
Ku-Band LNB's! Catalog $1.00: XANDI ELEC-
TRONICS, Box 25647, 21YY, Tempe, AZ
85285-5647.

BUSINESS OPPORTUNITIES

EASY work! Excellent pay! Assemble products at
h$me4 Call for information. (504) 641-8003 Ext.
5192

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness-without investment. Write: BUSINESS-R,
C.S. 9008, Baldwin, NY 11510-9008.



NEW HE NE ‘
_ LASER TUBES $35

Dealer Inquiries Invited.
Free Catalog!

MEREDITH INSTRUMENTS: 6403 N. 59th Ave.
Glendale, AZ 85301 * (602) 934-9387

““The Source for Laser Surplus”

EARN thousands with your own part time elec-
tronics business. | do. Free proof, information. IN-
DUSTRY, Box 531, Bronx, NY 10461-0531.

YOUR own radio station! AM, FM, TV, cable. Li-
censed/unlicensed. BROADCASTING, Box 130-
F9, Paradise, CA 95967.

INVENTIONS, ideas, technology wanted for pre-
sentation to industry/exhibition at national innova-
tion exposition. Call 1 (800) 288-IDEA.

PROJECTION TV... Make $$$'s assembling Proj-
ectors. Easy!... Results comparable to $2,500 proj-
ectors... Plans, 8" Lens & Dealers information
$22.50... Professional systems available,.. lllus-
trated catalog free. MACROCOMA, 15GAX Main
Street, Washington Crossing, PA 18977... Credit-
card orders 24 Hrs. (215) 736-2880.

CREDIT. Free $1,500 merchandise credit-exclusive
platinum card-no one refused-no security deposit-
no annual fees-$10,000 credit line-(619) 280-5050,
Ext. ACC21S.

LET the Government finance your small business.
Grants/loans to $500,000 yearly. Free recorded
message: (707) 449-8600. (KS1).

| FINALLY!

An interesting and worth—
while project. This EASY-
TO-BUILD circuit lets you
.o use any regular TV set as
a simple OSCILLOSCOPE.
No modifications to Tv!
Tiny, 9v battery powered.
Goes anywhere! Order now!

Ask for our FREE CATALOG |
of other plans and kits!]

DETAILED PLANS:  $7.95

TV-SCOPE

PENN RESEARCH, Box 3543
Williamsport, PA 17701

PLANS AND KITS

BUILD this five-digit panel meter and square-wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50. BAG-
NALL ELECTRONICS, 179 May, Fairfield, CT
06430.

FM stereo transmitter. Transmit your VCR/CD/
Walkman to any FM stereo radio. One chip does it
all! Free schematic and info. Send a self addressed/
stamped envelope to: DJ INC., 847A Second Ave.,
Suite 113, New York, NY 10017.

DESCRAMBLING, new secret manual. Build your
own descramblers for cable and subscription TV.
Instructions, schematics, for SSAVI, gated sync,
sinewave, (HBO, Cinemax, Showtime, UHF, Adult)
$8.95, $2 postage. CABLETRONICS, Box 30502R,
Bethesda, MD 20814.

CB tricks booklet. Modifications, tune-ups, chan-
nel expansion, clarifier tricks. Send $19.95 to MEDI-
CINE MAN CB, PO Box 37, Clarksville, AR 72830.

FM transmitter 88 to 108 MHZ kit $12.95. SIERRA
ELECTRONICS, Box 709, Elfers, FL 34680-0709.

ELECTRONIC kits! Transmitters! Recorders!
Phone devices! Bug detectors! Surveillance items!
More! Catalog $1.00: XANDI ELECTRONICS, Box
25647, 60T, Tempe, AZ 85285-5647.

TRACKER circuit for your x-y input oscilloscope.
Simple transformer/resistive circuit. Test diodes,
transistors, IC’s. Complete plans $8.00, kit $24.95,
assembled $34.95. TECH CENTER, 200 North
Madison, Edmond, OK 73034.

MIDI retrofit kits. Technicians and experimenters
don't be left out of the Midi revolution! We have Midi
retrofit kits for organs, including pipe, synthesizers,
pedalboards and accordions. Build your own Midi
controller keyboard! Write or call for free details and
price list. TECHNICAL MAGIC, Dept. RE1, PO Box
3939, Station “C,” Ottawa, Ontario, Canada K1Y
4M5. (613) 596-9114.

- A
i ai—
ITEM 1 10 OR
UNIT MORE
HAMLIN MCC 3000 36 CORDED REMOTE CONVERTER 1Ch {unlys 29 00 18 00
FANASONIC WIRELESS CONVERTER (our dest buy) 98 00 7900
STAR GATE 2000 88 00 69 00
* JERROLD 400 COMBO 169 00 +19 00
JERROLD 400 HAND REMOTE CONTROL 29 00 18 00
“JERROLD 450 COMBO 199 00 139 00
*JERROLD 450 HAND REMOTE CONTROL 29 00 18 00
JERROLD SB-ADD-ON 99 00 63 00
"JERROLD SB-ADD-ON WITH TRIMODE 109 00 75 00
‘M-35 B COMBO UNIT (Ch 3 output only) 99 00 70 00
"M-35 B COMBO UNIT WiTH VARISYNC 109 00 7500
"MINICODE (N-12) 99 00 62 00
“MINICODE (N-12) WITH VARISYNC 109 00 65 00
“MINICODE VARISYNC WITH AUTO ON-OFF 145 00 105 00
ECONQOCODE (minicode substitute: 69 00 42 00
ECONOCODE WITH VARISYNC 79 00 46 00
“MLD-1200 3:Ch 3owtput) 99 00 62 00
"MLD-1200 7 (Ch 2 outputs 99 00 62 00
"ZENITH SSAVI CABLE READY 175 00 125 00
\NTERFERENCE FILTERS iCh 3Jonly: 2400 14 00
"EAGLE PD 3 DESCRAMBLER (Ch 3 output onlys 119 00 6500
"SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER 119 00 85 00
‘CALL FOR AVAILABILITY
N Output Price TOTAL
R Quantity oo Channel Each PRICE
A +
—
California Penal Code #593-D forbids us SUBTOTAL
from shipping any cable descrambling unit gg'&?'"g Ad‘?t
to anyone residing in the state of California. DU per uni
. . . . COD & Credit
Prices subject to change without notice. Cards — Add 5% |
PLEASE PRINT HOTAC ¢
Name .
[~3
Address City g
State . Zip Phone Number ( )y — - =
i . «
3 Cashier's Check 3 Money Order 0O CcoD O visa O Mastercard ©
Acct # Exp. Date 8
. Q
Signature
e H
FOR OUR RECORDS: o
DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby dectare under penalty of perjury :
that all products purchased, now and in the future, wili only be used on cable TV systems with proper e
authorization from local officials or cable company officials in accordance with all applicable federal and ﬁ
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL T
PENALTIES FOR UNAUTHORIZED USE. g
Dated. Signed: °
ir
-
C =] 0 e JC
H DA B L) DV R-0 H DA A Y
818 0 914 0 plle 5 B18 b 40

IMPORTANT: WHEN CALLING FOR INFORMATION

Please have the make and model # of the equipment used in your area. Thank You

www americanradiohistorv com
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RADIO-ELECTRONICS

AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

PLANS

Build Yourself — All Parts Available in Stock
LC7— BURNING CUTTING CO, LASER ............... .
RUB4— PORTABLE LASER RA% PISTOL . . $20.0
TCC7— 3 SEPARATE TESLA COIL PLANS TO 1.5 MEV ... ..

1062— ION RAY GUN . ....$10.00
GRA1— GRAVITY GENERATOR $10.
EML1— ELECTRO MAGNET COIL GUN/LAUNCHER ... ......$8.00

KITS

With All Necessary Plans
MFT3K— FM VOICE TRANSMITTER 3 MI RANGE ... ... . $49.50
YWPM7K— TELEPHONE TRANSMITTER 3 MI RANGE ... ... 9.5
BTC3K— 250,000 VOLT 10-14” SPARK TESLACOIL ... ..
LHC2K— SIMULATED MULTICOLOR LASER
BLS1K— 100.000 WATT BLASTER DEFENSE DEVICE . ..
MIGTK—NEGATIVE ION GENERATOR KIT. ... ... . ... 3
PSPAK— TIME VARIANT SHOCK WAVE PISTOL ... ... ... .. $5
STAIK— ALL NEW SPACE AGE ACTIVE PLASMA SABER

SOSK—SEE IN DARK VIEWERKIT............... ...$199.50
PGSK—PLASMA LIGHTNING GLOBE KIT .. $49.50
ASSEMBLED

With All Necessary Instructions
BTC10— 50,000 VOLFWORLD'S SMALLEST TESLA COIL .. .5354.50

LGU40— 1MW HeNe VISIBLE RED LASERGUN ... ... 5243.50
TAT30— AUTO TELEPHONE RECORDING DEVICE ... .. .$24.50
ITM10—100,000 VOLT 20" AFFECTIVE RANGE

INTIMIDATOR .. .. e 89950

LISTI0— SNOOPER PHONE INFINITY TRANSMITTER ... .. $169.50
1PG70— INVISIBLE PAIN FIELD

GENERATOR MUTLI MODE - .$74.50
© CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS
HUNDREDS MORE AVAILABLE FOR $1.00 OR USE OUR
PHONE FOR “ORDERS ONLY' 603-673-4730.

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRODUCTS
PLANS ARE POSTAGE PAID. SEND CHECK, MO, VISA, MC IN
US FUNDS.

INFORMATION UNLIMITED
P.0. BOX7160EPT.RE AMHERST, NH 03031

REMOTE CONTROL KEYCHAIN

2. .Complete w/mini~transmitter

‘ard +5 vdc RF receiver .
Fully -assembiled including plans
to build your-own auto alarm
Quantity discounts -available

Check, Visa or M/C.
¥ $19.95 Adds2 shipping
VISITECT INC.. .~ (415).872-0128
PO BOX 5442,80:SAN FRAN. /CA’ 94080

LEARN to develop microcontroller projects. New
platform reveals how. Interfaces to IBM PC/Com-
patibles. INTERRUPT TECHNOLOGIES, 117 E.
Apolio, Garland, TX 75040.

DAZER defense devices! Micro transmitters! Plans,
kits! Catalog $1.00. QUANTUM RESEARCH,
17919-77 Avenue, Edmonton, Alberta T5T 2S1.

PRINTED circuit boards etched & drilled. Free deliv-
ery. K & FELECTRONICS, INC., 33041 Groesbeck,
Fraser, Ml 48026. (313) 294-8720.

RADIO astronomy! Monthly magazine, books,
components. $3.00 rin%s sample package. BOB’S
ELECTRONIC SERVICE, 7605 Deland, Ft. Pierce,
FL 34951,

DETECTION — surveillance, debugging. Plans,
kits, assembled devices. Latest high-tech catalog
$5. DETECTION SYSTEMS, 2515 E. Thomas,
#16-864F, Phoenix, AZ 85016.

CATALOG: hobby/broadcasting/HAM/CB: Cable
TV, transmitters, amplifiers, surveillance devices,
computers, more! PANAXIS, Box 130-F9, Para-
dise, CA 95967.

CONSTRUCT and package industrial circuits using
E-Z Buss prototyping system. Free brochure. NA-
TIONAL SYSTEMS, Suite 150, 17 Hammatt Street,
Ipswich, MA 01938. (508) 356-1011.

CABLE TV
DESCRAMBLERS

. 10 Lot w
JERROLD™ Tri-Bi Mode. $105.00 38500 ) (§
JERROLD™SB-30R2 38900 seso0 O = W
Hamlin MLD-1200..... $9995 $200 = & O Z
Osk N-12WAVS......  $9995 $6200 O o & N
Ok-M-35-BW/VS... $9900 $7800 (L T O <

$9995 ss800 = o WO
318500 $14500 O 2 O <
s12000 sss00 W o< b= =
s1995 s10500 iy = L D
CALL  $Call o W
§35000 $20500 Q < =2
$14000 310500 S & g <

$139.95 Call

SCRAMBLE FACTS
718-343-0130
PHONE TODAY for 3 minutes of

satellite TV industry news, technical
tips, and new product information.

*NEW STARGATE 2000

1-$89.00 10-$69.00 100-Call

Last channel recall-Favorite channel select-

75 channel-Channel scan-Manual fine tune-

One year warranty-surge protection-HRC & Stand-
ard switchable- and muchmore.  C3a]l Todav!

CABLE CONVERTER

INFORMATION(402)554-0417

Orders Call Toll Free
1-800-624-1150

M.D. ELECTRONICS
115 NEW YORK MALL

SUITE 133E ue.
OMAHA, NE. 68114

CIRCLE 53 ON FREE INFORMATION CARD

SURVEILLANCE equipment design gives 58
schematics of Sheffield Electronics surveillance de-
vices. Circuits explained. Transmitters range from
pens to one-mile VOX's including crystal, subcarrier,
carrier current, infrared, firefly, automobile. Demod-
ulators given. Cube tap and duplex mains powered
transmitters presented. Eighteen telephone trans-
mitters are leech and battery types including crystal
and subcarrier. Countermeasures chapter. Much
more. This 8 1/2 x 11 inch 110-page book is illustrated
with photographs. Price $30,00 + $4.00 S & H. First
class mail U.S. & Canada. Overseas Airmail S & H
$9.00. One-day processing, pay with Money Order
or Cashier's Check. Send to: WINSTON AR-
RINGTON, 7223 Stony Island Ave., Chicago, L
60649-2806.

PROJECTION TV Convert your TV to project 7 foot
picture... Easy... Results comparabie to $2,500 proj-
ectors... Plans and 8” Lens $24.95... Professional
systems available... lllustrated catalog free...
MACROCOMA, 15GA Main Street, Washington
Crossing, PA18977. Creditcard orders 24 Hrs. (215)
736-3979.

EDUCATION & INSTRUCTION

MAGIC! Four illustrated lessons plus inside infor-
mation shows you how. We provide almost 50 tricks
including equipment for four professional effects.
You get a binder to keep the materials in, and a one-
year membership in the International Performing
Magicians with a plastic membership card that has
your name gold-embossed. You get a one-year sub-
scription to our quarterly newsletter “IT's MAGIC!”
Order now! $29.95 for each course + $3.50 postage
and handling. (New York residents add applicable
state and local sales tax). THE MAGIC COURSE,
§'>1(J703-B BiCounty Boulevard, Farmingdale, NY
5!

www americanradiohietory com
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IBM PC. Learn assembly language. Spaceship
game. Find princess game. $5 each. Book $18.
IPFAST, Box 12238, Lexington, KY 40581-2238.

LEARN before you leap, plain-english quide to
buying computers. What questions to ask, what an-
swers mean. $8.50 PP, check, MC/Visa. HMI, 5908-
R Pleasantridge Road, Arlington, TX 76016.

CCD Video camera. Learn how imaging IC's work
and how to use them to build a low cost video
camera. Send $19.95, VITRONICS, PO Box 7, Sta-
tion G, Calgary, Alberta, T3A 2G1.

WANTED

SEISMOMETER wanted to measure earthquakes.
Pay cash. D. HUTCHISON, 4000 Little Timber, Ed-
mond, OK 73034. (405) 341-9615.

DESCRAMBLER MODULE

LATEST technology alternative to Jerrold SB-3 or
Radio-Electronics Feb. 1984 project. Featuring
electronic tuning, AGC, auto-on/off, AC/DC power,
mini-size, A&T,-and more. For literature — SOUTH-
TECH DISTRIBUTING, (813) 527-2190.

9 9 9% 9 9 PRESENTING 9t 9¢ 9¢ %

CABLE TV
DESCRAMBLERS

¥ 9% STARRING 90 90 9¢ 3¢ ¢
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

* FINEST WARRANTY PROGRAM AVAILABLE

* LOWEST RETAIL/WHOLESALE PRICES IN U.S.

* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS
FOR FREE CATALOG ONLY 1-800-345-8927

FOR ALL INFORMATION 1-818-716-5914

PACIFIC CABLE CO. INC.
7328%: RESEDA BLVD.. DEPT, RE1/89
RESEDA. CA 91235

S
VISA
=

DIGITAL CAR DASHBOARDS

BUILD yourself a complete electronic dashboard.
Free details, $1.00 P&H. MODERN LABS, 2900
Ruisseau, St.-Elizabeth, QC, JOK 2J0, Canada.

BUY BONDS




CABLE TV CONVERTERS
& EQUIPMENT

PANASONIC WIRELESS UNIT  UNITS

CONVERTER 1403N ............ 85.00 ...74.00
JERROLD 400 COMBO W/ REMOTE

ORX3DIC) ... ... 134.00 ..100.00
JERROLD 400 OR 450 REMOTE

HANDUNIT .. ... ... ... ..., 24.00 ...15.00
JERROLDJRX3DIC ............... 84.00 ...65.00
JERROLD SBADDON .............. 74.00 ...55.00
JERROLD SB ADD ON WITH TRI-BI ... 95.00 ...75.00
OAKM-35COMBO ................ 7900 ...50.00
OAK MINICODE {N-12) ............. 84.00 ...59.00
OAK ECONOCODE (E-13) ........... 64.00 ...40.00
HAMLIN MLD 1200 .. ............... 64.00 ...55.00
SCIENTIFIC ATLANTA SA-3 ADD ON . 109.00 ...80.00
INTERFERENCE FILTER

(CHANNEL3OR6) ............. 24.00 ...14.00
SCIENTIFIC ATLANTA 83 CHANNEL

CONVERTER .................. 95.00 ...80.00
PIONEER CONVERTER BA 4500

SERIES ... ...l 100.00 ...85.00
TOMCOM VIP ... ..... Call for price and availability
ZENITH FLASHING . .. .. Call for price and availability
ZENITHSSAVI ......... Call for price and availability

EAGLEPD-3 ........... Call for price and availability

VIDEO-LINK

Enterprises, Inc.

165 W. PUTNAM AVE.
GREENWICH, CT 06830

(203) 622-4386

MONDAY - FRIDAY 10 AM — 5:30 PM, ES.T.
IMPORTANT: Have make and model

# of the equipment used in your area.

PRICE
EACH

OUTPUT

[ TOoTAL
QTY| ITEM  |CHANNEL PRICE

SUBTOT.
Shipping
$3 / Unit
COD:
Add 5%

NO CONNECTICUT SALES. It
is not the intent of VIDEO-LINK
to defraud any pay television
operator and we will not assist
any company or individual in
doing so.

PLEASE PRINT:

[ CASHIER'S CHECK
NAME
ADDRESS
CITY/STATE/ZIP
PHONE
SIGNATURE
WAIVER. Since |, the undersigned, fully
understand that the ownership of a cabte decoder
does not give the owner of the decoder the right to
decode or view premium cable channels withoul
proper authorization from their local cable company,
hereby declare under penaity of perjury that all
products purchased, at any time, will only be used
on cable TV systems with proper authorization from
local officials or cable company officers in
accordance with all applicable federal and state
taws. Federal and various state laws provide for

TOTAL

O Mo. JcobD.

substantial criminal and civil penalties for
unauthorized use.
Dated: Signed:
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P.C. Sox 1M1-E
Placentis, CA 36570
o et

GIVE YOURSELF A BREAK — A PRICE BREAK
NUTS & VOLTS WiLL w YOU MONEY
ON ELECTRONIC PARATS & EQUIPMENT
Lﬂ’ SHOW YOU WHERE TO FIND UNIQUE,
UNUSUAL AND HARO-TO-FIND ITEMS.

SUBSCRIBE TODAY!

ir M
Foreicu 1 Yn $5500

A Nationsl Publication For The Buying And S_ellfg Of Hactronic Equipmlr

ATTENTION CABLE BROKERS

SURPLUS CATV converters and descramblers at
wholesale prices. Unmodified units only. Oak M35B
$30, Hamlin MLD 1200 w/remote $35. (415)

337-8301.

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA-
TION for free information. Over a decade of service
1 (800) 338-5656. In Massachusetts or Canada call

(413) 568-3753.

COMPUTER BOOKS

DISCOUNT computer books. All titles avail-
able, including recent releases. Please call or
write for our latest catalog. BOOKWARE, 147
Campville Road, Northfield, CT 06778.

(203) 283-6973.

CABLE T.V.
“BOXES”

Converters—Descramblers
Remote Controls—Accessories

« Guaranteed Best Prices %
+ 1 Year Warranty—C.O.D’s. »
% Immediate Shipping
# FREE CATALOG %

; Call or Write
TRANS-WORLD CABLE CO.
12062, Southwest 117th Court, Suite 126
Miami, Florida 33186
800-442-9333

Copies of articles from this
publication are now available from
the UMI Article Clearinghouse.

Yes' I would like to know more about UMI Article
Clearinghouse. I am interested in electronic
ordering through the following system({s):

[ DIALOG/Dialorder T ITT Dialcom

1 0OnTyme TJOCLC ILL Subsystem
] Other (please specify)
[ am interested in sending my order by mail.

) Plzase send me vour current catalog and user instruc-
tions for the system(s) | checked above.

Name,
Title.

Institution/Company.

Department

Address.

City

Phone { )

e

UM \rticle
Clearnnghouse

Mail to: University Microfilms International
300 North Zeeb Road. Box 91 Ann Arbor. M| 48106

State. Zip.

J

Active

keeps you
active!

Whether you are in an “after-
hour emergency” or are a
dedicated “do-it-yourselfer”,
RActive can help you! Visit
one of our conveniently
located stores, or refer to our
catalogue. Call toll-free to
access North America’s
largest and best selection of
electronic components and
accessories! Retive, an
affiliate of Future
Electronics has over 12,000
first grade, industrial items in
stock ready for immediate
delivery.

You can count on us!

Locations Nearest You

Westborough, MA Chicago, IL
508-366-8899 312-593-6655
Woburn, MA Seattie, WA

206-881-8191
Santa Ciara, CA
408-727-4550

617-932-4616
Long Island, NY
516-471-5400

Mt. Laurel, N.J. Baltimore, MD
609-273-2700 301-536-5400
Detroit, Ml BY PHONE

313-689-8000 1-800-ACTIVE-4

VoA .

TOLL-FREE
1-800-ACTIVE-4

www americanradiohietory com
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SPECTRUM MONITOR

continued from page 64

figured as an astable, its real purpose
is to function as an additional voltage
source. It works in conjunction with
T2, a 3:1 toroidal auto-transformer, to
provide the tuning voltage. Most
tuner/converters need 0-25 volts for
full-range control. The primary of T2
is supplied by the +10 volts from
IC3, and the 143.056-kHz oscillation
superposes an additional 20 volts,
producing 30 volts across C31. The
duty cycle is very low to conserve
power. Next, D5, a 25-volt Zener,
clamps and regulates the tuning volt-
age, and R18 controls the tuning volt-
age for the first local oscillator in the
tuner.

For tuners requiring negative or
multiple voltages, T2 will have to be
modified. For a different maximum
amplitude required, change the ratio
of T2, and for a negative voltage,
reverse D4 and D5 and also the non-
tap terminals on the auto-transformer.
This will force the auto-transformer to
generate negative-going pulses,
which will be superposed upon the

+10-volts DC. Reversing D4 and D5
allows current to be passed in the re-
verse direction, and the Zener voltage
of D5 could be changed if needed.
The horizontal sweep generator pro-
duces both sawtooth and pulse wave-
forms, and can be externally
synchronized.

The purpose of D9, DIO, and R33
1s to allow the negative and positive
slopes to be set independently. Note
that R33 is in series with D9, but that
there’s no comparable resistor in se-
ries with D10. Thus, R33 extends the
duration of the sawtooth waveform
up-ramp so the CRT beam fits on the
horizontal axis of the graticule. Then,
DIO permits a steep, rapid discharge,
minimizing the sawtooth waveform
fall time and permitting fast horizon-
tal retrace. Sweep-frequency potenti-
ometer R32 allows the time constant
to be varied.

Zener-diodes D7 and D8 clamp the
output of the oscillations from IC7-c,
D7 the negative-going direction, and
D8 the positive-going direction.
Then, IC7-d buffers the sawtooth
generated across C39, and IC7-c
switches C39 from charge to dis-
charge based on the feedback through

R34. Finally, D6 routes the blanking/
sync pulse to the vertical section
(IC7-a and IC7-b) for vertical retrace.
Note that D6 may need to be shorted
or left out for faster vertical retrace,
although some oscilloscopes will ex-
perience vertical overshoot as a result.
You’ll have to experiment with what-
ever oscilloscope you use, in order to
decide.

True “Z”-axis control (blanking or
brightness) is difficult to obtain on
many oscilloscopes. If yours permits
external blanking control, it’s avail-
able as a positive pulse from pin 8 of
IC7-c. This pulse drives the CRT
beam vertically off the screen during
retrace and turns the vertical amplifier
off, preventing retrace from being
seen.

The Signetics TDA7000, IC6, is a
complete FM receiver on a chip. The
tank L1-C26 for the Volt-
age-Controlled Oscillator (VCO) on
pin 6 is the only RF adjustment. Only
L2, Cl15, and C16 are required on IC5
as external components to create the
RF input filter and perform matching.
If the IF is 45 MHz, the value of LI
may need to be increased. By altering
L1, any IF from 30-110 MHz may be

International Inc.

E"a"‘s LS EMINENCE Mo 6 woronoun Poidx
1-800-338-0531

M moneER

18" EMINENCE WOOFER
MADE IN UsA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz
resonant frequency. 22- |
2700 Hz response.

3-WAY 100W CROSSOVER | WALNUT SPEAKER

Dual voice coil sub woofer.

12 dB/octave rolloff CABINET KIT W g | 300z magnet, 2" voice
800Hz, S000Hz Super quality, g | | coils. 100 watts RMS, 145
. genuine walnut g watts max. fs =25 Hz. 6 ohm

crossover points. 8
ohm. 100 watts RMS.

#260-210 i{zg)s 0 ?1%13)? :nuge:; ;oox:“ siindes.
firushed 3/4”
SPEAKER CONTROL walrut veneer. Cut

PANEL

veneer cabinet. Kit
includes: routed and !

your own custom
holes in the front

Panel with 50 watt L-pads and rear to match
for tweeter and midrange your drivers. 15" x
and built-in LED power 24" x 11", Volume:

(4 and 8 ochm compatible).
SPL=89 dB 1W/IM.
Response: 25-700 Hz.
QTS=.31, VAS=10.3 cu. ft..
Pioneer #A30GU30-85D.
Net weight: 6 Ibs.

39.80

#290-145 '35

-

Thruster by Eminence.

meter. Sx 2 1/2" 100 1.9 cubic feet. :;d: u;ndUsS:ozP:Z g[no::n
e 14,50 $12.90 s2250 $19.95 |22 layer voice coil,
#260-235 (1-5) (6-up) #260-350 (1-3) (4-up) xlzx v.m;nz h;Rf;szioza u.lsatts
” Hz, QTS=.33, VAS=179
12" POLY WOOFER PIONEER HORN cu ft SPL- 948 dB 1W/
Super duty, 40 oz. magnet. TWEETER IM. Net weight: 15 lbs.

100 watts RMS, 145 watts
max. 4 and 8 ohm compat-
ible (6 ohm). 2" voice coil.
s =25 Hz. QTS =.166,
VAS=108 cu ft.

Mylar dome. 2.83 oz.
barium ferrite magnet. 8
ohm. Response: 1800-
20000 Hz. 35W RMS,

#290-180 s(‘}i;,?o

12" SUB WOOFER

dame to combme the advantages of 9 / 1
$36 80 both hard and soft dome
4 up techndogies. 8 ohm. Ferro fwd
cooled voice coil. fs=1200 Hz, e

15" THRUSTER WOOFER

539,30

Efficiency: 95 dB 1W/IM.
Paper cone, treated
accordian surround. Net.

weight: 29 lbs. 89 50
TITANIUM COMPOSITE
TWEETER

Tiariun is depasited on a polymer

SPL =90 dB 1W/IM. 50 watts RMS,
70 watts max 4" round Polydax
part #DTW100T125.

$21.50

#2710-047 (1-9)

$24.80
(10-up)

GRILL FRAME KIT

RADIO-ELECTRONICS

50W max. fs=2000 Hz, With this kit you CEE—
Res_,ponse: 25-1500 Hz. Net SPL = 106 dB. Pioneer can make speaker
weight: § Ibs. Pioneer #AHEB0-51F grill frames up to
#A30GU40-51D 30" x 40". Kit
#290-125 $36.80 $34-50 #270-050 fG_SO $5.90 iqcludesz4";?mer
(1-3) (4-up) 1-9) (10-up) | pieces,
brackets, and 7
EParls * 15 day money back guararsse *$15.00 mmroum order * We acospt frame ,baxi' Grill
PI' ? Mastercard, Visa, Discover, and COD. orders *4 hour shipping mounting kit

*Shipping charge = UPS chart rate *$1.00 ($3.00 minimum charge) included.

*Hours: 8:30 am- 6:00 pm EST, Monday - Friday *Mail order
31:;51 ﬂ"ﬁ;‘zﬁaﬁ%’é [Poi Sl customers, please call for shipping estimate on orders exceeding #260-333 ss'so sz'so
FAX: 513-222-4644 5 Ibs. (1-9) (10-up) CATALOG

©0
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used. It’s also possible to similarly
adapt L.2.

The TDA7000 reduces the received
signal deviation from *=75 kHz to
+ 15 kHz (suitable for the internal IF
of 70 kHz), using an internal Fre-
quency (not phase) Locked Loop
(FLL). The TDA7000 greatly sim-
plifies the circuitry for many tuned
circuits and filters, and neither needs
nor uses AGC. In its place, a sample
of IF limiter voltage is fed back to the
IF LIMITER CAPACITOR input (pin 12),
after being buffered and amplified by
[C7-a. The gain of [C7-a is controlled
by R22. The prototype used 500 K for
R22, but the gain can be varied by
using a potentiometer.

The positive signal portion of the IF
envelope is amplified by IC7-b to pro-
duce the vertical drive. Potentiometer
R25 sets the base linc to “‘rectify” the
signal from IC7-a. Between IC7-a
and IC7-b, a two-pole low-pass filter
smoothes DC ripple and reduces ver-
tical overshoots. Also, IC7-a converts
the high-impedance receiver section
AGC, where the RF level is derived,
to something low enough for proper
filter design, while also providing
some gain. Overall, IC7-a and IC7-b

provide a gain of about 40.

The tuner is the heart of the spec-
trum monitor. It accepts the RFIN (J5)
and produces a 63-MHz 1¥ out (J2).
The FIRST LOCAL-OSCILLATOR TUNING
VOLTAGE controls the first local os-
cillator. Remember that there are two
operating modes, FM receiver and
spectrum monitor. In the former, the
tuning voltage is steady DC and is
determined by center frequency po-
tentiometer R18. In the latter, the tun-
ing voltage is swept.

Sweep-width potentiometer R20
controls the tuner sweep-voltage and
how much of the spectrum is dis-
played. The SPDT switch S2 selects
between modes, not merely by select-
ing betwecen the outputs for each with
both sections (IC4 and IC7) operating
simultaneously, but actually switches
power between them, saving power
and avoiding any coupling problems.

Well, we regret that we must stop
here for now, as our space has come to
an end. However, next month we will
continue with complete construction
details, including PC Service. We’ll
also show you how to troubleshoot
any problems. We will then, of
course, show you how to use it. R-E

ASSEMBLE YOUR OWN

COMPUTER FOR LES$$

IBM XT 10 MHz Compatible Kit.............. $379
@ 4.77/10 MHz Motherboard
@ 256KB RAM (640KB max)
@ 150W Power Supply
@ Floppy Disk Controller
®0One 5 1/4' 380KB Drive
® MonoGraphics Card w/ P
® 101 Key Keyboard
@ Case (3LED,2Button,Key)

@ 12" Amber Mono Monitor
@ |nstallation Guide & Manual

IBM AT 12 MHz Compatible Kit............. $705
® 8/12 MHz Motherboard ’

©512 KB RAM (4 MB max) n

@ 200W Power Supply
® Floppy Disk Controller
®0One 5 /4" 1.2 MB Drive

@ 12° Amber Mono Monitor =
@ installation Guide & Manual # .«
SO amssmiin

@ MonoGraphics Card w/ P AN
® 101 Key Keyboard R ey
@ Case (3LED,2Button,Key) ! :; " i

A

Display Upgrade: Hard Drive Option:

CGA Package $200 20MB w/CTRL XT-$275 AT-$315
EGA Package $455 30MB w/CTRL XT-$310 AT-$410
VGA Package $500 40MB w/CTRL XT-$390 AT-$415

MS-DOS with GWBASIC $75

All Componants Fuily Tested Before Ship

VISA & M/C subject to 3% surcharge

Price & Quantity subject to change without prior notice
15% Restocking Fee on All ltems

JINCO COMPUTERS INC.
5122 WALNUT GROVE AVE.
SAN GABRIEL, CA 91776
Tel: (818) 309-1108
Fax: (818) 309-1107

IBM, XT, AT are registered trademarks of
International Business Machine.
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A indicates the level of ditticulty in the assembling of our Products. A Beginner A Aintermediate A A A Advanced * Fully Assembled
AMPLIFIERS MISCELLANEOUS )
MODEL DESCRIPTION KIT ASSEMBLED MODEL DESCRIPTION KIT ASSEMBLED
TA-001 1W Mini-Amplifier & ... ... L $ 507 TY-1A Battery Flourescent Light Oriver A
TA-006 BW Mini-Amplifier & . . . . 6.90 TY-7 Electronic Touch Switch A
TA-007 12W Min-Amplifier & ... ... .. .. 11.20 TY-8 ElLectronic Lotto & ... ...
TA-10 Stereo Pre-Amp. w/magnetic mic. am| 8.20 TY-11A Multi-Functional Control Switch &
TA-28MK2 Digital Voice Recorder A A ... ... . 30.00 $ 4000 TY-12A Digital Clock w/timer & . ..........
TA-50A/B Multi-Purpose Meiody Generator & .. ... .................. 1184 1658 TY-13 Color Led Audio Level Meter A
TA-50C Multi- Purpose Melody Generator & ... .. ......... ... 1265 17.71 TY-14 Electronic Shock & .. ... ..........
TA-120MK2  Class “A" Main Power Mono Amp. A A . 11.25 TY-18 High Precision Seund Controt Switch A
TA-300 30W Multi-Purpose Single Channel Amp. A . 15.00 TY-20 V Shape Color Led Level Meter A A .
TA-302 60W Stereo Power Booster AA W ... ... ... 50.00 70.00 TY-238 3 Channel Color Light Controler A A & $82.50
TA-322t S0W — 50W IC Stereo Amp. w/ted levei display 15.50 TY-25 Stereo Loudspeaker Protector & .. ...
TA-323A HQ 30W -+ 30W Stereo Amp. & ........... 2950 TY-35 FM Wireless Microphone & .. .............. b
TA-377A FET Stereo Pre-Amp AA A% .. ... ... ... 59.95 75.00 TY-36 AC/DC Quartz Digetal Clock & ... ... ......... X
TA-400 40W Solid State Mono Amp. & .. ... ... 1662 TY-38 Sound/Touch Control Switch & ... ... ... ... j
TA-477 120W Mosfet Power Mono Amp. AA .. ................. 68.00 TY-41MK111 infrared Remote Control Unit A A A .. d 25.00
TA-800 80W — BOW DC Pre-Main & Power Amp A A . ... . ... 6092 TY-41 MKV infrared Remote Control Unit A A A .. . 3500
TA-802 B80W —+ BOW DC Stereo Main Power Amp. AA .. 4594 TY-42 Bar/Dot Level Meter AA ... ... .. 5
TA-820A 60W +- 60W OCL DC Pre-Main Stereo Amp. A A 48.00 TY-43 3% Digital Panel Meter & ........... . . 46 20
TA-1000A 100W Class "A" Main Power Mono Amp. AA ...... .. 59.69 80.58 TY-45 20 Steps Bar/Dot Audio Level Display A& ... ......... 3845
TA-1500 100W x 2 Class"A” D( Stereo Pre-Main Amp. AA A .. ...... 7370 TY-47 Superior Electronic Roulette A A ... ... Y. ... - 19.46
TA-2400A Etectronic Echo & Revelation Amp. A A AW ... ... .. .. 93.30 116 80 SM-222 7 Bands Graphic Equalizer AAA® .. ... ... ... 26.80 38.80
TA-2500 HQ Pre-Amp. w/10 band grapmc equalizer w ... ... ... 9000 SM-328 4 Channel Professional Color Light Controlter # .. .. 150.00
TA-2800 Hi-Fi Br-Fet Pre-Amp. w/3 way tone control A A . 48.90 SM-333 Audio/Video Surround Sound Processor A A A ¥ . 83.00
TA-3000 Stereo Simulator AA .. ... ... e 3320 4338 T-1 LCD Thermometer Clock w/in-outdoor sensor # . . 2200
TA-3600 300W HQ HI-Fi Power Mono Amp. A A A .. 36.00 110.00 T2 LCD Thermometer Clock w/ F & C measurement s
# 8501 Parrot Talking Clock # ... .............. -
METAL CABINETS * 8504 Mynah Talking Clock % . ...... .. ... ...
MODEL DESCRIPTION MATCHING EA SET POWER SUPPLIES
LG-1273 3 x12"x7" TA-2800, TA-377A ... ... . ....... ... Sp—— $20.16 4 -
LG-1684 4" x 16" x 8 TA-322i TA-323A. TA-377A ... .......... ... ..... 24 64 MODEL DESCRIPTION KIT ASSEMBLED
LG-1924 47x197x 115 }ﬁggg }ﬁ-?ggg.‘\m-moo, TA120, 3000 | TR100A 0-15V 2A Requlated DC Power Supply AA A% ... $58.50 $69.50
A UaPLLA o e aoooo00 000 0cmeunte 3 b A Regulated Power Supply A& .. ... 5 12!
LG-1925 5 x 19" x 1157 TA-477. TA-800, TA-1500, TA'1000A ... . 3300 | Thaas8 i b [ SUSE,; 4o 1595
TRANSFORMERS TR-503 0-50v 3A Regulated DC Power Supply A A 1476
MODEL  DESCRIPTION MATCHING PiECE | L INSTRUMENTS 15 e
# 001 56V CT to 60V CT6A TA-800, TA-802, TA-820A TA-1000A TA-1500 .., .. ... $2500
» 002 72V CT 3A TR-503, TA-322i, TA-323A, TA-400 .. .. . .. - 1900 MODEL DESCRIPTION KIT ASSEMBLED
# 003 80V CT6A TA-477 .. ... ... SM-43 3% Multi-Functional ted D.P.M. AA K ... ... $ 43.00
# 004 48V CT6A TA-120 SM-48 4% Hi-Precision D.P.M. AA A% ... ... ... .. 4800
* 005 52V CT3A TR-355B .. .. g SM-48A 4Y2 Hi-Precision D.P.M. w/ stndrd case A A A ¥ 52.00
# 006 36V CT5A TR-355A . ... .. ... ... .. SM-100 150MC Digital Frequency Counters .. ... .. ... 90.00
» 007 112V CT8A TA-3600 . ... ... R FCEO00A 1 GHz Frequency Counters .. ...................... 182.00

— WE ACCEPT MAJOR CREDIT CARDS, MONEY ORDERS AND CHECKS — BUSINESS & SHOWROOM HOURS : (PACIFIC TIME) MON. - FRL: 9:30 AM. - 5:00 P.M, SAT. 10:00 AM. - 5:00 P.M.
TERMS - $10.00 MIN. ORDER ® $20 MIN. CHARGE CARD ORDER ® WE SHIP UPS GROUND ® ADD 10% OF TOTAL ORDER (MIN. $300) FOR SHIPPING OQUTSIDE USA,
ADD 20% (MIN. $5.00) ® TRANSIT INSURANCE . ADD 5% OF TOTAL (OUTSIDE USA ONLY). CA RESIDENTS ADD SALES TAX ® ALL MERCHANDISE SUBJECT TO PRIOR SALE
® PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE ® WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS.

INFORMATION : (213} 888-8988. CALL OR WRITE FOR OUR FREE CATALOG ® PHONE ORDER :1-800-423-3483 (IN CALIF,) 1-800-521-MARK Fax: 213-888-6868
MARK V ELE ONICS, INC. . Slauson Ave., Montebello, CA 90640 & S0
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Mall Order Electronics - Worldwide
v

ELECTRONICS

NEC V20 & V30 CHIPS

4

M

ICROPROCESSOR COMPONENTS

&

IC Clearance Sale!

_MISC. COMPONENTS

Replace the 8086 or B088 in Your IBM PC and
Increase its Speed by up to 30%

UPD70116-8
UPD70116-10

$

Part No. Price
UPD70108-5 (5MHz) V20 Ghip $5.95
UPD70108-8 (8MHz) V20 Chip $7.95

UPD70108-10 (10MHz) V20 Chip 34-2—25 $10.95
8MHz) V30 Chip...... $5-96
10MHz) V30 Chip . 346—9& $15.49

7.95

PagNo. 18 10s PartNo. 1:9_ 10+
7400 SALE 15 7474 SALE 25
7402 29 19 7475 49 39
7404 SALE .15 7476 25 35
7405, 35 25 7483 69 .59
7406 39 29 | 7485 SALE 5
7407 SALE 25 7486 SALE 29
7308 35 25 | 7489 195 1.85
7410 SALE 15 7490 49 39
7411 SALE 19 7493 45 35
7414 SALE 25 7495 SALE 29
7416 SALE .19 74107 SALE 13
7417, SALE .19 74121 SALE 25
7420 29 19 | 74123 SALE 35
7427 SALE 13 | 74125 SALE 35
7430 SALE .15 | 74147 SALE 149
7432 39 .29 | 74150 SALE 1.10
7438 SALE 25 74151 SALE 13
744, SALE 29 74154 135 125
7445 SALE 59 74161 69 59
74 88 79 74173 SALE 59
7447 89 79 74172 SALE 35
7448. 195 1.55 74175 SALE 35
7473, 39 74193 69
741800 SALE .15 | 7418139 SALE .29
741802 SALE .15 |74L815) SALE 29
721503 SALE 15 | 74LS153. SALE 25
74L504 SALE .19 74LS15¢ 119 1.09
740505 SALE .19 |74LS157 45 35
741506 59 49 | 73LS161 SALE 29
740507 53 49 7405163 SALE 35
741508 28 18 | 74L5164. SALE 35
741509 SALE 15 | 74LS165 75 65
741510 SALE .15 | 74LS166 SALE 69
741511 .29 19 |74LS173 SALE 35
741514 SALE 29 |74L8174 SALE 29
741520 SALE 15 |7aLS175 SALE 29
740821 SALE 19 | 74LS191 SALE 39
741827 SALE .19 | 7418192 69 59
741530 SALE 15 |74LS193 69 59
741532 SALE .19 | 74(S194 SALE .45
741538 SALE 25 | 7418221 SALE .49
741822 £9 .39 | 7418240 SALE .45
740547 89 79 | 74LS241 SALE 49
741573 SALE 25 74LSpas SALE 49
741574 SALE .19 | 74LS245, SALE 59
741875 SALE 25 | 7405257 SALE 29
74L576. 39 29 7415259 99 .89
71583 59 .43 7415273 89 79
740585 59 .49 7415279 49 39
741586 29 19 7415367 SALE 29
74L590. SALE 29 74LS373. SALE 59
741593, .SALE 29 7418374 SALE 49
7415123 SALE 35 7405393 .SALE 69
7418125 49 39 |74L.854 SALE 99
7415132 SALE 29 | 74LS530 595 585
7405138 49 39 17415688, 239 229
745/PROMS”

74800 SALE .19 | 745188 1.49
74504 SALE 19 | 745189 1.49
74532 SALE 19 | 745240 1.39
74574 SALE .19 745244 SALE 75
745112 SALE 25| 745287 1.49
745124 SALE 125 | 745288 .. 1.49
745138 SALE <9 | 748373 SALE 99
745153 SALE 25| 745372, SALE 99
745163 SALE 75| 745387 . 1.29
745174 SALE 25| 745472 SALE 249
745175 SALE .25 748571" 2.49
CD4001 .19 | CD405* 59
€D4002 19 ' CD4p52 59
CD4007 25 CD4053 59
CD4011 18 CDagsn. 65
CD4g12 25 | CD4066. 29
CD4013 -29 | CDa0BY 19
CD4015 49 | cD4070 29
CD4016. 29 | &D4071 22
ebaol 49 | cpaor2 22
CD4018 59 | GDa073 55
CD4020 59 & 5

CD4081 22
CD4021 59 | Spaoes 35
CD4024 45 | é =5
CDa027 23 || i
€D4028 a9 GDa503 29
CDi029 69 | GD4s11 &)
CD4030. 35 CD4518 75
€D4040 65 CDa520. 75
CD4042 59 CD4522 79
CD4043 59 | CD4528 69
CD4046 65 | CD4538 79
CDa047 65 | CD4543. 79
CD4049 29 | CD4584 .49
CD4050 .29 | CD458S 69

EEPROMS

281B6A  2048x8 350ns (9V 15V) 5VRead/Write. 525
2816A-25 2048xB 250ns (9V 15V) 5V Read/Write.  5.49
2B17A 2048x8 350ns 5V Read/Write 7.95
2864A 8192x8 250ns 5V Read/Wnite (P NoR®8;13.95
2B64A-30 8192x8 300ns 5V Read/Write (Pin 1 No RB; 12 85
2865A  8192x8 250ns 5V Read/Write 1295
52B13  2048x8 350ns (21V) 5V Read Only 149

Z80. Z80A. ZR0B, SERIES 8000 SERIES Continued 8000 SERIES Continued
Part No. Price PartNo. Price Part No. Price
Z80 119 | 8155-2 349 | 8286 ..229
Z80A 129 | 81C55 395 | 8741 896 949
ZB0A-CTC. 165 | 8156 295 | 8742 14, 95
Z80A-DART.. 495 385 8205 949 899 | 8748(25
Z80A-PI0 489 149 82C11 695 | 8748H (Hmos;(zwx 995
Z80A-SI0/0.. 396 295 | 8212, 229 199 | 8749
7808 _...275 | 8216 139 | B751H(3.5-12MHz) 3695
Z80B-CTC 396325 | g224 +76 149 | 8755 13
Z80B-PI0 395 8228 86 149 | 80286-10 poMHz)Lcc 49, 95
7868181 885 695 | 82375 425 395 gggg; g BMH 209 95
8243 1.75 (BMHz,
ErE) e SER'QES% 349 8250 395 | 80287-10 (10MHz) 259 95
80C31 ‘995 805 | 8250B(Forlem) 585 495 | B0386-16PGA. .. 279.95
8035, 396 125 8251A 1,69 80387~16$16MHP 395.95
8039, 158 158 8253 1.89 80387-20 {20MHz).. 459.95
BOS?AHBASIC 0493 | 82535 195 ‘ 80387-25 (25MHz) . 569.95
B80BOA 225 149 | 820535 395 82284 (8MHz) 849 7.95
8085A 249 195 8254 395 82288 (8MHz).. 986 7.95
80B5A.2 359 | 8255A5 295 DATA ACQUISITION
8087 (5MHz) 9995 9495  B2C55A-5 349 ADCO0804LCN. 3.25
80871 (10MHz). 18495 & 82595 225 | ADCOBOBCCN.. 585 5.49
8087-2 (8MHz) 13495 | 8272 395 295 = ADCOB09CCN. 369
8088 (5MHz) . 496 349 | 8274. 595 495  ADC1205CCJ-1. . 18.49
8088-2 (8MHz) 695 595 | 82795 296 275 | DACOBOBLCN. . +76 149
8116 405 395 | 8282. 349 ‘ AY-3-1015D 495
8155 249 | 8284 175 AY-5-1013A 1.95
STATIC RAMS i (550074800
Part No. Function Price enes
2016-12 20488 120ns 35 29 PariNo.  ~ _ Price
2102 1024x1 350ms 89 6402... 396 3.49
2112 256x4  450ns MOS L268195 6502 266 2.25
2114N 10244 450ns £ 79 6502 259
2114N-2L 1024x4  200ns Low Power 149 65(:02 (CMOS). 775
21014 10244 200ns (CMOS) ) 43 6520. 1.95
5101 256x8  450ns (CMOS) 248 195 &5 295
6116P-1 2048x8  100ns (16K) CMOS 3% 219 65C22. 425
6116P-3 20488 150ns (16K) CMOS 349 279 6532.. . 549 4.95
6116LP-1 2048x8  100ns (16K) LP CMOS .49 358 6551.. ... 208 269
6116LP-3 2048x8  150ns (16K LPCMOS. 355 300 65C802 (CMOS146-9514.75
6264P-10 81928 100ns (64K) CMOS 985 949 6800. +85 149
6264P-15 819218 150ns (54K) CMOS L9% 729 6802. e 295
6264LP-10 81928  100ns (54K)LP CMOS. 3696 1025 6808. L. 195
6264LP 12 81928  120ns (54K)LP CMOS. 3045 895 6810. +35 99
6264LP-15 81928  150ns (64K} LPCMOS. _ +6-26  7.95 6820 . 275
6514 1024x4 3500 CMOS. a 375 6821 476 149
43256-10L 32.768x8  100ns (256K) Low Power 2685 2395 68821 +96 175
43256-15L 32768x8  150ns (256K Low Power 2626 2295 6840.. 349 295
62256LP-10  32.768¢8 100ns (256K) LP CMOS .96 2495 6845. 278 249
62256LP-12  32.768x8 120ns (256K) LP CMOS. 2726 24.2% 6850. 496 149
62256LP-15  32.768x8  150ns (256K LP CMOS. . %626 2395 6852... #8659
MC68000LS.. .. 996 8.49
DYNAMIC RAMS MC6800CL{0. 96 8.95
MCE6010L10..35-06 29 95
421000A9A-10  1,048.576x3 100ns {MEGX@ SIP 39986 229.95 MC6B8020RC12B. ... 89.95
421000A9B-10  1,048,576x3 100ns IMEGXI SIM_ 39895 209.95 MCB8701...... 1795
421000A9A-80  1,048,576x9 B0ns IMEGx9 SIP 41555 24995 MC6B705P3S.. ... 995
421000A9B-80 1,048.57649 80rs 1MEGKO SIM.. 41596 233.95 MC68705U3L . +6:95 9.49
TMS4416-12  16.384x4  120ns. 635 595 MC68705U35 166 9.49
TMS4416-15  16.384x4  150ns 625 549 MC68450L10.....49-05 29 95
411615 16.384x1  150rs (MM5290N 2} 38 125 MC68881RC16A... .129.95
412815 131.072x1 150ns (P ggyback) 4.49 MCE8881RC20A 169 95
4164-100 65.536x1  100ns 1349 |
4164-120 gg.saﬁn 120ns 295 Commodore
4164-150 53611 150ng L2isgl [ o Fn e ARE, %0
41256 60 262.144x1 60ns 199 925 | WD1770 806 749
4125680 262.144x1 80ns 1333 795 | Si3052P. " e
4256-100 26214461 100ms ois) syl [0204A i
41256120 262.144x1 120ns. 855 695 | 210 ]
41256150 262.144x1  150rs 848 649 6526 1505
41264-12 64Kxd  120ns Video RAM | 12.95 65451 386 2595
41464-10 65.536x4  100ns w49 895 6560 1098 605
4146412 655364 120ns 4305 825 6567 2498
4146415 655364 150ns 09 795 | g5 1095 795
51258-10 262,144x1  100ns Stalic Column 4395 895 6581 (12V) 1295
41256A9A-10  262.144x0  100ns 256x3 SIP. 4685 7495 6582 (9V) 1296 995
41256A98-10 262,144+ 100ns 2563 SIM 14905 7495 8302 ) 798
511000P-10 1,048 576x1 100ns (1 Meg) 05 1995 8564 465 295
511000P-80  1,048576x1 80ns (1 Meg) (3695 2295 8566, 585 795
514256P10  262.144x4  100ns (1 Meg 3485 2495 8701 : 995
514258 10 262 14dxd_ 100ms Static Column . . 319 | g722 095 895
EPROMS *82S100PLA™ 1595
: 901525 01 1295
TMS2516 20488 450ns (25V) 595 495 903 296501 e
TMS2532  4096x8  450ns (25V) 595 | 901227-02 4
TMS2532A  4096:8  <50ns (125V) 44y 325 | 01227:03. 159
TMS264 81928 450ns (25V) big5 || S01229005 i35
TMS2716 204858 45005 (5V -5V 412, 685 6.49 gg}:gg'og- e
17022 256x8 2K (Tus) 486 425 3
2708 10248 450ns 695 595 ..No specs avalable
2716 20488 450ns (25V) 3% 325 Note 825100PLA -
5715»1 2048x8  350ns (25V) 39 349 U17 (C 64)
7C16 2048x8  450ns (25V) CMOS. 435 375 | E——e——
2732 40968 430ns (25V] 395 74C / CMOS
2732A-20 4095:8  200ns 21V 435 395
2732425 <096x8  250ns {21V, 395 375 /4000 Sae 74C174 Sale 39
27032 40965:8  #50ns (25V) CMOS. 495 425 | 74C02 Sale 19 740175 Sale 59
2764-20 gugzxa 200ns (21V) 425 | 74C04 Sae 19 | 74C192Sale 99
2764-25 1928 250ns {21V) 359 2
764425 81928 250ns {125V 369 139 | 1A% Sde 1o MO S
27C64-15 81928 150ns (12.5V) CMOS 595 : 3
2712820 16.384x8  200ns (21V) 649 595 | 74C14 48 | 740240 Sale .75
2712825 16.384x8  250ns {21V) 585 495 | 74C32 Sale 19| 74C244. 179
27128A15  16.384x8  150ns (12.5V) 775 | 7ac74 49 | 74C373Sake 1.99
27128820 16.384x8  200ns (12.5V) 8ab 475 | 74C85. . 149 | 74C374 Sake 1.49
27C128-25 16,3848 250ns (21V) CMOS 595 549 | 74086 Sae 19 | 74CO11. 695
2725615 3276848 150ns {125V} 8.35 ) N
74C89..5ae 295 4012, .795
27256 20 32,768x8  200ns (12 5V) 636 549 | 0 T
2725625 327686 250ns (125V) 545 495 | 7400 9 15,53
27C256-15  32.768¢8  150ns (12.5V) CMOS 785 725 | 74C15)Sale 149 740917 Sale 395
27C256:25  32.768x8  250ns (125v) CMOS 549 495 | 74C154Sale275 | 74C920 Sale395
2751220 65.536x8  200ns (12.5V: 1095 | 74C157Sale 1 25 | 74C921 Sale295
FRgs  Giab PeloONOS | Gu ey | LSI0Sde 4 | o2 305
& .536x! ns S 2. 4
ACU2: 131058 200ms 12 5V) CMOS (1 ) Ards 1998 e | =
66764 819218 64K 450ns (25V) (Chip Enable) .. 19.95 O .
6876635 8192x8 64K 350ns (25V) (Oulpul Enabie) . 16.95 | 74C173 59 | 74C92%6...5%

TANTALUM CAPACITORS
TM.1/35 fuf @ 35V 19 | TM47354.7uf @ 35V.. 45
TM1/35 1uf @ 35V 19 | TM6 8:35 6.8y @ 35V. 49
TM2.2/352.20t @ 35V .. .25 TM10/35 fopuf @ 35V. . .59

POTENTIOMETERS
Values available {insert chms into space marked "XX")
50062, 1K, 2K. 5K, 10K 20K 50K, 100K, 200K, 1 MEG

43PXX 3/4 Watt.15Tun .99 [63PXX 1/2Wat, 1Tun .89
TRANSISTORS AND DIODES
PN2222 . 13 | PN2907 131 1N400D4. 12
2N2222A. .. 29 | 2N44d 12 1N4148 07
2N3055. 65 | 1N270 I1N4735 29
2N3904.. 2 | IN751 5, C10681 .49
SWITCHES

JMT123 SPDT.OnOn 1.18 | 206 8 SPST t6-pnDIF 1.25
MPC121 SPDT.OnOfOn 1.19 | MS102 SPST. Momentary .39

D-SUB CONNECTORS

DB25P Maie, 25-pin .69 1 DB25S Female, 25-pin .75
LEDS
XC556R T134, Red. 13] XC556Y T131, Yellow. 17

XC556G T134, Green 17, XC556C T13¢, Clear/Red .17

IC SOCKETS

Low Profile | Wire Wrap (Gold) Level #2

8LP 11 8WwW. 59
14LP. 12| T4WW. 65
16LP 13| 16WW. 69
24LP 25| 24WW 1.19
28LP 27| 2BWW. 1.39
0oL 9 89

40LP. L .29) 40WW . al
Sotdertail Siandard (Gold & Tin) & Header Plug Sockets Also Available

74HC Hi-SPEED CMOS

Part No Price | Part No. Price
74HC00. SALE 17| 74HC175 " 59
74HCO2. SALE 17| 7aHC221. SALE 69
74HCO4. .SALE 17| 74HC240 . SALE 59
74HC08 SALE 17 74HC244. . .. 79
74HC10 SALE 19 74HC245. SALE 69
74HC14 29| 74HC253 SALE 29
;4:c30. gALE 122 74HC259.. . 49
4HC32 AL 74HC273. SALE 49
74HC74 SALE 29| 74HC373. 69
74HC7S, SALE .29 | 74HC374. SALE 59
74HC76 SALE 29| 74HC595 129
74HC85 . 55 | 74HCE88 SALE 1.25
74HC86 SALE 25 74HC943. SALE 7.95
74HC123 SALE .49 74HCA4040 SALE 79
;wcxzs 49 | 74HCA049 SALE 25
4HC132 SALE 39 74HC4050. SALE 25
;4H8}§g T gg 74HCA4060 SALE 69
4H ALE 35 74HC4511. SALE .39
74HC154 .1.49 | 74HC4514. e 1.79
74HC163. SALE 39| 7aHC4538. . SALE 99
74HC174.. 59 | 74HCA543 ... SALE 99
74HCT00. SALE .15 74HCT139. .. SALE .29
74HCT02 SALE .15 74HCT{57 ... SALE .19
74HCTO4. SALE 17 74HCTi74 SALE .25
74Hgoa.. SALE 15 74HCT17S. . SALE 25
74HCT14, 29 | 74HCT240 SALE 59
74HCT32. SALE 17 74HCT244. . .SALE 49
74HCT74.. SALE 25 74HCT245 SALE .49
74HCT86.. SALE ‘15 74HCT373 SALE 45
74HCY 128 74HCT374 .. SALE 45
TLO7ICP .59 | LM1489N 45
TLO72CP 79 | DS14CBIN (CMOS).. 1.19
TLO74CN. 99 [M1496N . 69
TLOBICP. 49 | LM1B7IN. 1.95
TLO82CP 49 | LM1872N 1.95
TLOSACN. 89 | ULN2003A 75
LM30IN .35 | XR2206 3.95
LM307N 39 | XR2211 2.95
LM308N. 59 | XR2240 1.49
LM309K 1.25 | 261529 2.25
mg}?: *%g 260531 99
8 B 3
LM318N 99 | ULN2803A. .19
LM319N 129 | (M290IN 25
LM323K 349 | (M2907N . 129
LM324N 35 | LM2917N (8 pin} 179
LMa3sZ 139 | pMc3azop. 119
tmgg% ; gg MC3479P 395
B 1
15 | e L
LM33gN 39 1 UDN3813M 39
LF347N 148 “\acooN 9
LM348N 69 | :
Ay i
LF353N 49 :
LF358N 75 | LM391aN 179
oaon 6 | 780K (LugaoK-5) 129
CM386N-3 59 | 7812K (LM340K-12). 129
[M393N 39 | 7815K }LM:MOK 15).. 1.29
LF398N 195 | 7805T (LM340T-5). .45
LFa11CN 79 | 7812T (LM340T 12) 45
LF4126N 129 | 78157 (LM340T 15) . 45
NE5E5Y 29 | 7905K (LM320K-5). 135
XRL555 59 ;gos; (LM320T-5) ag
LM556N 45 H3. !
LM565N . 89 | 75150 119
LMSBBCN 1.19 | 75154 119
LM567V . 75 | 75174, 295
LM723CN 39 | 75175 2.95
LM741CN 29 | 75176 229
LM747CN 49 | 75451 39
LM1458N 35 | 75452 39
LM14 a5 | 75482 ) 79
DSMCBSN (CMOS) 1119 | MC145406P 2.95
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RAM'S SUBJECT TO FREQUENT PRICE CHANGES




Now Available...Jameco’s NEW ANNIVERSARY
Summer Sizzler Flyer #139 with 48 pages of & YEAR

Computer Peripherals, Components & More! 1974 - 1989

SPECIAL! Monochrome Text Card

Sperry Monochrome Display Adapter
« IBM PC/XT Compatible i ’
- Allows for Connection 2

between Computer and
Monochrome Monitor

- Use for Text only

- Great for Network
Servers and Dedicated
Work Stations

JAMECO IBM PC/XT 8MHz Turbo PROTOTYPING PRODUCTS
Compatible Kit With 256K RAM Jameco Solderless Breadboards

Free! QAPLUS Diagnosﬁc
Software Included! SAVE
Free! PC Write Word Pro-

cessing Software Included! $108.06!
256K RAM Included,

Expandable to 640K L . -

AMI BIOS ROMs Included F

h JE23 JE24 JE27
IEXT= g oL .77 pieutiiOpelation Part im. Contact  Binding
TEST EQUIPMENT 5 glp-;rogu(;z;,sle w/150 Watt s _ No. L'xW'  Points Posts. Price
ower y .
Metex Digital Multimeters - 360K Disk Drive JE20 2550 oo 0 Saes
Metex General Specs: . Parallel Printer Port " rcosr - . JE22 65x1.325 630 0 $5.95
+ Handheld, high accuracy SIS AT 3 JE23  6.5x2.125 830 0 $7.95
« AC/DC Voltage, AC/DC . 84-Key Keyboard ) R = R JE24 65x3.125 1,360 2 $12.95
gurrem. Resistance, - Monochrome Amber Monitor == JE25 6.5x4.25 1.660 3 $19.95
iodes, Continuity, Tran- JE26 6875x5.75 2.390 4 $24.95
EE ot <oy JE3002 18m Compatble PC/XT 8MHz Tubo kit $499:95 $479.95 | yE27  725x75 3,220 4 $34.95
MgJ65‘a/B e M4250 P EZDOS Digital Research MS/PC-DOS Comp. Operating System....$49.95 DATAK Photo Etch PCB Kit
- Also measures frequency EZDOSP Same as above with TrueBASIC....vvreeerecerransosrorirreres $69.95 Make your own circuit boards!
and capacitance The ER4
Ma650 only: IBM COMPATIBLE DISPLAY MONITORS photo etch
- Data Hold Switch AMBER 12" Amber MGNo. .eeeceveeneeeucinns $99.95 kit contains =
+ 4.5 Digit M4650 Pictured HDS5H 14" RGB 640x240 d all }he chem- &
M3610 35 Digit Multimeter ....549.95 TM5154  EGA 14" 720x350...... $309-:86 §369.95 'SC:i ";fCaenS; ‘
M3650 35 Digit w/Freq. & Capacitance $69.95 JE1059 RN G 8610.96 $499.95 hobbyist, en-
M3650B Same as M3650 wiBargraph..... $79.95 TM5155 14" Mulliscan 800x560 864686 $499.95 gineer or
M4A650 4.5 Dig. w/Freq.. Capacitance QC1478 14 VGA 720x480...... $449:96 $399.95 - acta7s | studentto
ncibatalhioid: SwichE: > $99.95 JE2035—GA Moor 2 Cal RS20 25 _S0008 e ?e{::atgngrloércun boards. Contains: Print frame,
Metex Autoranging Jumbo JAMECO |BM PC/XT/AT COMPATIBLE CARDS photo copy film, resist developer, etch resist, 2
Readout DMM — copper circuit boards, concentrated etchant, film

JE1050 Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT,;
JE1052 Color Graphics Card w/Parallel Printer Port {(PC/XT/AT)

$59.95 | developer and fixer, resist patterns and complete
$49.95 | instructions. Must be shipped ground (surface).

-+ AC/DC Voltage, AC/DC
Current. Resistance, Diodes,

Continuity and Frequency JE1055  EGA Card w/256K Video RAM (PC/XT/AT).......... . $159.95 ER4 Photo Etch PCB Kitevv.veveeererevesans $34.95
- 3.75 Digit {.8" High) JE1071 Multi /O Card w/Controller & Monochrome Graphics (PC/XT).. .$119.95

- Ruggedized. Water- JE1060 /O Card w.Serial. Game, Printer Port & Real Time Clock {PC/XT .. $59.95 Jameco Prototype PC Boards
resistant case JE1061  RS232 Serial Half Card (PC/XT).... $29.95 | Specs: Laminated R

- Easy-to-use pushbution
switches

JE1062  RS232 Serial Half Card (AT) $34.95 | glass epoxy .062" thick
JE1065 1O Card w'Serial, Game and Parallel Printer Port AT) $59.95 2 ?; coppfer C;\adAvlvlnh
JE1081 2MB Expanded or Extended Memory Card (zero-K on-board) {AT)... $99.95 ﬁglezral:g lgfz diaton
JE1041 20/40MB Hard Disk Controller Card (PC/XT}.... . $79.95 10" x ,10"‘ rid an'em e
A.R.T. EPROM - JE1043  360K/720K/1 2MB/1.44MB Floppy Disk Controller Card (PC/XT/AT) s pEsONRictured

-~ 34995 | JEA01 45465 1-sided 3-nole pad 9.95
Prog rammer ag JE1044 360K FloppyHard Disk Controller Card {(PC/XT)... . $129.95 jE403 4222 1-?0:3 Zwro:::d ::;:;2 """" 29:95
I‘npl:‘%g;’;‘g fg' ;;;'192"‘;"2'2(;"‘32 JE1045  360K/720K/1.2MB/1.44MB Floppy/Hard Disk Contrafier Card AT)...... $149.95 JEA05 1565 1<ided et
the X2864 EEPROM - May be SEAGATE HALF-HEIGHT HARD DISK DRIVES JE407 5°x13.25 2-s1ded general purpose
operated by any RS232 port w, JE417 4.2°%6.5" PC/XT 1/2 card proto board...$19.95

terminal emulation « Fully intel- ST225 20MB Drive only (PC/XT/AT) $224.95 Ewis JE421 4.75'%3.7" 1BM PC/XT Card Extender ..$19.95
ligent « ASCIl command driven i

& > ” ST225XT 20MB w/Controfler (PC/XT) ... $269.95 " 2

EM;;J driven softwags;l;(gudgeg w ST225AT 20MB w/Controller (AT) ... $339.95 " E ENG’NEER'NG/DATA BOOKS
"""""""" . —-— 57238 30MB Drive only (PC/XT/AT) $249.95 \ N 21035  Sams TTL Cookbook (88) «.......... $14.95

Oscilloscope Probes - é_ ST238XT  30MB wiControlier (PC/XT) ... $299.95 21398  Sams CMOS Cookbook (88) ........ $19.95

. Attenuation: x1 / x10 e oans = ST238AT 30MB w/Controller (AT)........ $389.95 ST225XT Pictured 22453 Sams Op-Amp Cookbaok (88 .$21.95

o E:

« Capacitance {LF180): W‘ = Seagate 40MB and 60MB Hard Disk Drives Also Available! 270645 intel 8-bit Controller Hnabk. (89) ... gggg
180pF / 22pF; (LF210): - 270646 tntel 16-bit Controller Hndok. (89}... i
a0pF 17p.‘3 ¢ u N i IBM PC/XT/AT COMPATIBLE MOTHERBOARDS 270647  imet32-55 GontollerHndon (89).. $19.95

LF180 Pictured 400041 NSC Linear Data Book Vol. 1 (88) .. $14.95
400042 nSC Linear Data Book Vol. 2 (88) .... $3.95
400043  NSC Linear Data Book Vol. 3 (88) .... $9.95

JCM89 1389 IC Master (3 Voiume Set) ... $119.95
EDUCATIONAL KITS
JE310/315: Fiber op-

. JE1001 4.77/8MHz (PC/XT) ...
LF180 40MHz Oscilloscope Probe..... $19.95 TR AT o

LF210 100MHz Oscilloscope Prabe.... $29.95, JE3005 Baby 812MHz (AT)...

Digital Logic Probes and JE3010 Baby 8/16MHz NEAT (AT)$468.96 $399.95
Logic Pulser JE3020 Baby 16MHz 80386 (AT) $3198.96 $999.95
JE3025 Baby 20MHz 80386 (AT) .... .$1199.95
JE3026 Full Size 25MHz 80386 (AT). .$1999.95 JE3025 Pictured

. - tics kits demonstrate »* L ‘ni b
Logic Probes: PRB20 Pictured IBM PC/XT/AT COMPATIBLE 3.5'/5.25" DISK DRIVES g‘ﬁiggncsg;sd(gsfig:r
- High. low and pulse indication - 20MHz and 352KU 35 720KB (PC/XT/AT).............$109.95 5? c‘émp.ée step-by-
50MHz versions available - Circuit powered w/ 356KU  3.5" 1.44MB (PC/XT/AT)...........$129.95 b # step instructions, the- EN‘ ‘m
overfundervoliage indicators JE1020 5257 360KB (PC/XT/AT) Black ....$89.95 SR oty of operation and
Logic Pulser (LP540): JE1021 525 360KB (PC XT/AT) Beige....$89.95 b r tutorial info. incl
« Generates "one-shot’ pulse or continuous-5Hz JE1022 525" 1 2MB (PC XT AT) Beige ....$99.95 e - "D &+ ';'E“S"":d JE2206: Function 2506/ PItTuea

pulse tr$|n Audible tone * Compaublgwnh TTL, generator kit provides

DTL. RTL. HTL, HINIL, MOS and CMOS ICs I 1 3 N M 3 three basic wavetorms. sine, triangle and square
PRB20 20MHz Logic Probe......ee.eu $26.95 1BM PC/XT/AT COMPATIBFE!NTER - N_IODE & wave. Frequency range: 1Hz to 100kHz
PRB20A 20MHz Audible Logic Probe.. $33.95 1200H 12007300 Baud Internal Madem w/MaxMite Comm. Software (PC/XT/AT)...... $69.95 1 JE310  Fiber Optics Experimenter Kit $19.95
PRB50 50MHz Logic Probe. .$47.95 2400H 2400/1200/300 Baud Internal Modem w/MaxiMite Comm. Stwr. (PC )(T.A‘fy $129.95 JE315 Advanced Fiber Optics Kit.... $29.95
LP540  Logic Pulser ..$19.95 External Modems and Pocket-Size Modem Also Available! | JE2206 Function Generator Kit......... $19.95

1355 Shoreway Road. $20.00 Minimum Order - U.S. Funds Oniy
Belmont, CA 94002 Mail Ordeér Electronics - Worldwide CA Residents Add 6%. 6.5% or 7% Sales Tax
24 Hour Order Hotline (415) 592-8097 M""e'c‘"" Shipping - Add 5% pius $1.50 insurance
FAX's (415) 592-2503 or (415) 595-2664 mec May vary according to weight)
TDeIex 176043 - Ans. Back: Jameco Bimt Mc Terms: Prices subject to change without notice

ata Sheets - 50¢ each We are not responsible for typographical errors.
Send $2.00 Postage for a FREE 1989 CATALOG LECT Ro N ICS MicRotoMeL TR We reserve the right to substitute manufacturers.

1989 Jameco Electronics  9/89 G e ltems subject lo availabilty and prior sale
IBM is a registered trademark of Products pictured may only be representative
International Business Machines Complete list of terms/warranties is available upon request

24-Hour Order Hotline (415) 592-8097 - The Following Phone Lines Are Available From 7AM - SPM P.S.T.

. Customer Service {415) 592-8121 - Technical Assistance (415) 592-9990 - Credit Department (415) 592-9983 - All Other Inquiries (415) 592-7108
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RADIO-ELECTRONICS

[{e]
(=]

MICROCOMPUTE
MARKETING COUNCI

JDR Microdevices*

* 30 DAY MONEY BACK GUARANTEE « 1 YEAR WARRANTY ON ALL PRODUCTS e« TOLL-FREE TECHNICAL SUPPORT

.

|nter MATH STATIC RAMS =1, 2% EPROMS
PART SIZE  SPEED  PRICE SIZE  SPEED SIZE  SPEED PRICE
COPROCESSORS 2112 2564 4s50ns 299 [ 4116-150 16384x1  150ns i 10248 450ns 25V 4.95
218 1024x4  450ns oo [l 4164.150 65536x1  150ns i 2048x8  450ns 25V 3.49
2114L-2 1024 200ns  1.49 W 4168-120 65536x1 1200 i 2048x8  350ns 25V 3.95
b TMS4044-3 4096x1 3000 249 [ 4164-100 65536x1  100ns i 4096x8  450ns 25V 395
gugf CO’;R&(;ESSg’?S TMM2016-200  20a8x8  200ns 295 M TMSad16 16384x4 1505 i 4096x8  450ns 25V 5.9
SETRl izl orss ,}Z TMM2016-150 20488 150ns i 41128150 131072x1  150ns i 4096x8  250ns 21V 3.95
T2 8wz 13095 _&DW TMM2016-100 2048+ 100ns [ TMS4464-15  65536x4  150ns 8192x8  450ns 125V 3.49
- % N\ HMB116-4 2048x8  200ns [ TMSM64.12  65536x4  120ns 8192:8 250ns 125V 3.69
16-BIT COPROCESSORS i HM6116-3 2048x8 150ns t HM51258-100  262144xt 100ns 8192x8  200ns 125V 4.25
P e HMG116-2 2048x8  120ns g 41256150 262144x1  150ns  6.49 8192x8  250ns 125V 495
s B 2 HM6116LP-4  2048x8  200ns i 41256120 262144x1  120ns 6.9 16384x8  250ns 125V 4.25
bl HM116LP-3  2048x8  150ns j 41256100 262144x1 799 [ 27128A200 16384x8 200ns 125V 595
: HM6116LP-2  2048x8  120ns i 41256-80 262144x1 sag [l 27256 327688  250ns 125V 4.95
32-BIT COPROCESSORS < HM6264LP-15  8192x8  150ns 95 8 1MB120  1048576x1 1905 W 27256200 3276688  200ns 125V 595
TR 0T e HM6264LP-12  8192x8  120ns i 1MB-100  1043576x0 2195 [l 27C256  32768x8  250ns 125V 595
80387.8% 16 M 8095 5 YEAR HM43256LP-15 32768x8  150ns  24.95 M 1MB-80 10485761 2495 M 27512 65536x8  250ns 125V 8.95
8036720 20MHz 26995 WARRANTY [ FMA326LP-12 3276666 1200 2095 M 41426100 262144x4 2905 W 27C512  65536x3 250ns 125V 9.95
e AV e HMA3256LP-10 32768x8  100ns  34.95 M 41425680  262144xd  80ns 3695 MM 27C101-20 131072x8  200ns 125V 29.95
B CALL TO CONFIRM CURRENT PRICES B & CALL TO CONFIRM CURRENT PRICES B CALL TO CONFIRM CURRENT PRICES &

PARTIAL LISTINGS ONLY! SIMM MODULES il EPROM ERASERS

41256A8B-15 256K x8-BIT FORMAC 15 $69.9
CALL FOR COMPLETE CATALOG 4:256ASB~:2 222»(:3-3” FOR mc :2822 K 5 DATARASE 1l $39.95

41256A8B-10 256K x 8-BIT FORMAC  100ns y + SHIRT POCKET SIZE!
42100A8B-10 1MB x 8-BIT FORMAC  100ns I - ERASES MOST EPROMS/
i s | i zmcewr fee s § SESIORASHL
74, x8- ns - SIZES UP TO 4 AT A TIME

74L576 . 74500 & 41256A9B-10 256K x9BIT FORPC  100ns d DATARASE II
741583 : 24502 : 41256A9B-80 256K x 9-BIT  FORPC 80ns
74LS85 d 74504 i 42100A9B-10  1MBx9-BIT FORPC  100ns
;’:tggg - 74532 i 42100A9B-80  IMBx9-BIT FORPC 80ns SPECTRONICS CORPORATION
741592 ; 74574 - Model |Timerl #of | Inlensity | Unit
741593 i g . Y Chips | (W/Cm?) | Cost | {
74L5109 . . p M |PE-ta0 NO | 9 $89
74LS112 X 745138 . er g | PE-140T| YES| 9 $139

7405123 d 745240 - PE-240T YES 12 $189
74L5125 . 745244 : PL-265T/ YES 30 $255
7805132 . 745287 d -

745288 .

74L5138

7408139 . 245373 k
7415151 g 1 ¢
o - E & MICROPROCESSORS
4 ' 74F "
;:tg: 25 : 78F00 p Call our BBS::(4T5) 559-0253 for more infa in SIG file"Hitech” 8000 8200 6500
74L5156 L 74F04 ! It you feel your hard disk is 100 slow, the solution to your 8031 3.95 8254 9.95 6502 2.25
74L5157 . 74F08 ) problem may require nothing more than the time it takes to low 8035 1.49 8255 1.99 6502A 2.69
7415158 I 74F32 o level REFORMAT your disk at the optimum INTERLEAVE. 8039 1.95 8255-5 2.49 6502B 4.25
74L5161 ! 74F74 J Interleoving is beneficial whenever the hard disk can trans- 8052AH 8256 15.95 65C02*
7415163 3 74F138 g fer data faster than the CPU can accept it. During the 16.6ms it BASIC 34.95 8259 1.95 6522
74L5164 . 74F244 L takes for one revolution of the disk, approximately 8,704 char- 8080 249 8259-5 229 6526
74L5165 i acters of data can be read from one track.” If the processor 8085 1.95 8272 4.39 6532
74LS166 d 74HC cannot keep up, the proper interleave will help. The optimum B0B5A-2 3.75 8274 495 6551
74L5175 78HC00 interleove will be determined bythe number of characters the 8088 5.99 8275 16.95 6581 14.95
74L5192 d 74HC04 y processor can accept in one rev.. For our example, let's say the 8088-2 7.95 8279 2.49 * CMOS
7415193 d 74HCO8 processor can accept 3,702 characters in 16.6ms. 8155 249 8279-5 295 6800
23165 : 74L5197 E 74HC14 k Instead of numbering the sectors sequentially from 1 1o 17. 3155'2 :2’35 8282 3.95
7418221 E 74HC32 E we will reformat the sector numbering. With an inferleave fac- 36 G g 8283 3.95 6800 1.95
73L500 74LS240 74HC74 p for of 3, the sectors will be numbered 1-7-13-2-8-14-3-9-15-4- o741 29 8284 225 6802 295
74LS00 3 74LS241 E 74HC138 10-16-5-11-17-6-12. 8748 7.95 8286 3.95 6808 249
74LS02 . 74L5244 | 74HC139 ¥y This all he CPU fo st he d 1 lle #7 8749 9.95 8287 3.95 6809 295
741503 i 7415245 < B s allaws the CPU to store the ata for sector #1 while # 8755 14.95 8288 3.95 68B09 599
74HC154 and #13 are passing under the read/write head, and then con-
74LS04 . 74L5251 K 74HC157 " . S 6809E 295
741505 7415257 C15 tinue with sector #2 when it is reody. In one revolution 6 sectors 8200 Z-80 5.49
g f 74HC244 of 512 bytes wilt be read and stored. In 3 revolutions all of the ¥
74L508 g 7415258 ’ ] 2 " 8212 1.49 280-CPU  1.25 1.95
741510 7415259 74HC§45 sectors will be read. Any intetleave other than 3 will, in this 8218 Vi 280A.CPU  1.20 1.25
~ : 74HCAT: . i - - . d
741511 i 7415260 ) 722((:3372 : example, cause disk occess time fo increase. 8924 Her Z80B-OPU  2.75 185
74LS14 . ;:tgg;g . Derick Moore, Director of Engineering 8228 2.25 290A-CT<C3 1.69 ggg
;:tggs 7415322 J4HCT “Usually each frack is divided inta 17 sectors (sections) of 512 ggg;s g?g %gg:glm. ggg 475
741527 I 7418323 2. 74HCT00 J Dytes (charoclers) per sector. 8238 249 280B-DART 6.95
740530 . 74L5367 ! 74HCT04 . 8243 1.95 280A-DMA  5.95
781532 7415373 79 7aWCTOB STARTER KIT 8250 695  Z80APIO 189
741538 I 7418374 . 74HCT32 d I I COMPLETE ENTRY-LEVEL I 8251 1.29 280B-PI0  4.25
741542 _ 7405377 . 74HCTI38 . i PAL DEVELOPMENT Kir 8251A 169 280A-5100 5.95
741547 K 74L5393 . 74HCT240 . i EHOME TR 8253 159 280A-SIO/ 595
741851 I 7415541 . 74HCT244 . MPL.SC 82535 1.95 280A-SI0/2 4.95
741573 I 745670 74HCT245 | S ORTYs2998 Z8671BASIC 9.95
74LS74 ! 7405682 . 74HCT373
74LS575 b 7415688 74HCT374

MISC. CRYSTALS CRYSTAL LINEAR COMPONENTS

ADC0804 299 32768 KHz 95 OSCILL. TLag7 ! MC3487
STANDARD CMOS LOGIC SHORTING ADC0809  3.85 d 295 1.0MHz 5.95 1.83 NE555 d LM3900
4001 ) 4050 " DAC0800  3.29 : 2.95 . 5.95 1.49 NE556 . LM3909
2011 [ 4051 i BLOCKS DAC0808  1.95 I 195 T 5.95 3 NE558 K LM3914
4013 ! 4060 . 5/$1.00 1793 9.95 1.95 . 595 125 LM565 d 1C7760
4015 I 4066 . : 8272 4.39 . . 59 LMS67 . 7805T
4016 . 4069 A COMB116 8. - : - . 3.49 NES70 I 7808T
4017 . 4093 ! UPD765 - - . . . 69 NES90 3 78127
4024 ! 14411 . 1691 - - . - : 1.49 LM723 . 78157
4040 I as11 . 2143 - - . . . 125 LM741 . 79057
4046 ! 4538 d AY5-3600 . d 6.0 A 3.49 MC1330 . 79127
4049 g 4702 PRO . : ! . 34 MC1350 . 7915T
AY3-1015 4. I X d 119 LM1458 . MAX232
AY5-1013 B 16.0 8 . 1.75 LM1488 . ICL8038
DISCRETE BYPASS CAPS xa;ﬁgﬂ : : a.49 LM1489 d ICM7207A
IN751 15 2N3904 I X ] : LM1496 d ICM7208  15.95
IN4004  10/1.00 2N3906 . _ﬁfﬁé”’c,g,’g_%o MMs8174 9 . ULN2003 . 75150 1.95
IN4148 . 2N4401 I HUF 100/6.50 MSM5832 1 XR2206 I 75154 1.95
KBPO2 . 4N26 k IME402 3.95 e ! XR2211 K 75188 1.25
2N2222 I aN35 ' MONOLITHIC: IM6403 9.95 ) CA3046 d 75189 1:25
2N2907 I JMBO RED . -01UF  100/10.00 INSB250  6.95 i CA3145 75451 39
2N3055 . JMBO GRN . UF - 100/12.50 NS16450  10.95 ; : MC3470 75452 39

JOR MICRODEVICES AND THE JOR MICRDDEVICES LOGD ARE REGISTERED TRADEMARKS OF JOR MICRODEVICES. IBM. AT..PS/2 ARE TRADEMARKS DF INTERNATIONAL BUSINESS MACHINES.
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COPYRIGHT 1989 JDR MICRODEVICES

POWER SUPPLIES

135 WATT POWER SUPPLY
+ UL APPROVED
« +5V @154, +12V @ 4 2A,
5V @ 5A, 12V @ 5A
PS-135 $59.95
PS-150 150w SUPPLY  $69.95
200 WATT POWER SUPPLY
« UL APPROVED
+ 45V @ 20A, +12V @ 7A,
5V @ 5A, 12V @ 5A
PS-200
APPLE TYPE SUPPLY
- WITH APPLE CONNECTOR
+ +5V @ 6A, +12V @ 3A.
SV @ 1A.-12V @ 1A
PS-A $59.95
36 WATT POWER SUPPLY
+ 45V @2.5A, +12V @1 5A
+ 3PIN INPUT, 6 PIN QUTPUT
+ SELECTABLE 110V-220V
PS-3045

\\\

$89.95

+ UL A2

$12.95 168-3C

EXTENDER CARDS

FOR PROTOTYPE DEBUGGING,
TESTING AND TROUBLESHOOTING

EXT-8088 XT COMPATIBLE §29.,,

DATA SWITCH BOXES

SERIAL PRICE
AB-S 39.95

TYPE
| PUSHBTTN. 2-WAY
ROTARY  2-WAY
ROTARY  3.WAY
| ROTARY  4-WAY

# OF POS. PARALL.
AB-P
RSP-2
RSP-3

~ RSP-3 EXT-80286 AT COMPATIBLE 39.9

EXT-16 MICROCHANNEL 16-BIT $69.!
EXT-32 MICROCHANNEL 32-BIT $99.

RSS-4 29.9 .95

MOLDED COMPUTER CABLES

GOLD-PLATED CONTACTS; 100% SHIELDED
CBL-PRINTER PC PRINTER CABLE 9.95
CBL-PRINTER-25 AS ABOVE-25FT. 15.95
CBL-PRINTER-RA RT. ANGL. PRINTER 15.95
CBL-DB25-MM DB25 MALE-MALE 9.95
CBL-DB25-MF DB25 MALE-FEMALE 9.95
CBL-9-SERIAL 9 PiN-25 PIN SERIAL 6.95
CBL-KBD-EXT KEYBOARD EXTEN. 7.95
CBL-CNT-MM 36 PIN CENTRON.-M/M 14.95
CBL-HD-20 20 PIN HARD DISK .95
CBL-HD-34D _ 34 PIN DUAL HARD DISK
CBL-FDC-EXT 37 PIN EXT. FLOPPY
CBL-MNT-9 9 PIN MONITOR EXTEN.
CBL-MODEM DB25 DB25 FEMALE

SOLDERLESS
BREADBOARDS

1360 TIE TS
1660 TIE TS
2390 TIE 2TS
3220 TIE TS

PDS-100
PDS-200
PDS-300
PDS-400

RS-232

BREAKOUT BOX

FOR TROUBLESHOOTING
SERIAL COMMUNICATIONS

« OPEN/CLOSE INDIVIDUAL
CIRCUITS » 20 JUMPERS
CROSS-CONNECT ANY TWO
CIRCUITS - 10 CIRCUIT
ACTIVITY LEDS
GENDER-BO  $34.95

SURGE SUPPRESSOR
PROTECTS YOUR EQUIPMENT!
- SIX 3-PRONG AC OUTLETS
- 15 AMP CIRCUIT BREAKER
+ 6 HEAVY DUTY CORD
- 15 AMP MAX LOAD, 1875 WATTS
- UL APPROVED

POWER-SURGE $12.95
POWER-STRIP w/O SURGE $9.95

+ 62 CLEARLY LABELLED BUS LINES

+ ACCEPTS UP TQO 24 14-PIN ICS

« 1940 TIE POINTS

+ EXT FEMALE DB25 D SUB CONNECT.
PDS-604 $49.95

GENDER CHANGERS

GENDER-FF FEMALE-FEMALE $7.95
GENDER-MM MALE-MALE 7.95
GENDER-MF  MALE FEMALE $7.95
GENDER-NM  NULL MODEM $8.95
GENDER-JB  JUMPERBOX $8.95
GENDER-MT MiNITESTER $14.95
GENDER-VGA DB9-2B15  $19.95
GENDER-9-25 DB9-2825 $4.95

LITHIUM BATTERY
+ BV FOR 286 AND 386 PCS
- MOTHERBOARD CONNECTOR
- ADHESIVE VELCRO MOUNTING

STRIP .
LITHIUM 6.8V $11.95 =

COIN TYPE BATTERY
LONG-LASTING 3V LITHIUM
LITHIUM-3V $1.95
3V-MHW $1.49

APPLE-COMPATIBLE PRODUCTS
FLOPPY DRIVE FOR APPLE Il SERIES

AP-150 (W/CABLE. CONNECTOR) $99.95
REPLACEMENT KEYBOARD FOR APPLE Il & I
KEYBOARD-AP $59.95
EPROM PROGRAMMER. NOT REC. FOR CMOS.
RP-525 (NO POWER SUPPLY REQ.) $89.95
16K RAM CARD BOOSTS 48K APPLE TO 64K
RAM-CARD (2 YEAR WARRANTY) $39.95

“SNAPABLE” HEADERS

SNAP APART TO MAKE ANY SIZE
HEADER, WITH .1” CENTERS

40
40
40
40

STRAIGHT LEAD 99
RIGHT ANGLE LEAD  $1.49
STRAIGHT LEAD 2.49
RIGHT ANGLE LEAD  $2.99

JDR MICRODEVICES, 2233 BRANHAM LANE, SAN JOSE, CA
LOCAL (408) 866-6200 FAX (408) 559-0250 TELEX 171-110

RETAIL STORE: 1256 SOUTH BASCOM AVE. SAN JOSE, CA
(408) 947-8881 HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4

SOLDER STATIONS

SOLDER/DESOLDER STATION

- OIL-FREE VACUUM PUMP

« TEMP ADJUSTS (212 ¢ F-800° F)
& VACUUM {0-60 CM/HG}

* WITH GUN-REST, COOLING TRAY,
WIRE BRUSH & TIP CLEANER ROD

PROVED

« HEAT SETTING ADJUSTS
+ TIP TEMPERATURE READOUT
« REPLACEMENT TIPS @ $2.95

WIREWRAP

PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED
EDGECARD FINGERS AND SILK SCREENED LEGENDS

XY999SD $399.95
XY999D DESOLDER ONLY $349.99
DELUXE SOLDER STATION
+ AOTARY SWITCH TEMP

CONTROL (200 ¢ F-878 °F RANGE)
- LED TEMPERATURE READOUTS
- INCLUDES COOLING TRAY
XY9-€0L

SOLDER STATION

JDR-PR1
JDR-PR2
JDR-PR2PK

WITH +5V AND GROUND PLANE

ABOVE WITH 110 DECODING LAYOUT

PARTS KIT FOR JDR-PR2 ABOVE

FOR AT

16 BIT WITH 11O DECODING LAYOUT

PARTS KIT FOR JDR-PR10 ABOVE
FOR PS/2

32 BIT PROTOTYPE CARD

16 BIT WITH 120 DECODING LAYOUT

PARTS KIT FOR JDR-PR16 ABOVE

16 BIT FOR VIDEC APPLICATIONS

$79.95

$34.95
$12.95

JDR-PR10
JDR-PR10PK

JDR-PR32
JDR-PR16
JDR-PR16PK

$59.95 ML JDR-PR16V

JDR INSTRUMENTS--2 YEAR WARRANTY!

35 MHZ DUAL TRACE OSCILLOSCOPE
* WIDE BAND WIDTH « VARIABLE HOLDOFF

MODEL-3500 (SHOWN)

$499.95

20 MHZ DUAL TRACE OSCILLOSCOPE
« TVSYNC FILTER « COMPONENTS TESTER

MODEL 2000

$389.95

3.5 DIGIT PROBE TYPE DMM
« AUTORANGING « AC/DC 2V - 500V, RESIS 2K-. 2M i

DPM-1000 (SHOWN)

$54.95

3.5 DIGIT POCKET SIZE DMM

« BASIC DC ACCURACY $0.5% -

DMM-100

3.5 DIGIT FULL FUNCTION DMM
+ BASIC DC ACCURACY 10.25% *

DMM-200

THE ULTIMATE 3.5 DIGIT DMM
BASIC DC ACCURACY +0.25%

14 RANGES
$29.95. RELIABLE,
HIGH QUALITY
TEST EQUIPMENT,
REASONABLY
PRICED

22 RANGES
$49.95

34 RANGES

- TEMP, TRANSISTOR & RESISTANCE FEATURES W

DMM-300 (SHOWN)

_ SOLDER HEADER
_RIGHT ANGLE SOLDER HEADER
WIREWRAP HEADER I
RIGHT ANGLE WIREWRAP HEADER |
RIBBON HEADER SOCKET
RIBBON HEADER_
RIBBON EDGE CARD IDExx
RIBBON CABLE 10 FT.

$79.95

ORDER BY
~IDHxxS

_IDHxxSR
_IDHxxW
IDHXXWR
1DSxx
IDMxx
IDExx

75| .75) |91191
- \5.5016,2_5 7.00 z§g|g;g‘
55| .55 .75| .89/1.29) 16%
1.50 |3.00 |3.90/5.10| 6.00| 7.50

RCxx

FOR ORDERING INSTRUCTIONS, SEE D-SUBMINIATURE CONNECTORS BELOW

DESCRIPTION ORDER BY

MALE DBxxP

SOLDER CUP —

RIGHT ANGLE
_PC SOLDER

WIREWRAP

IDC RIBBON CABLE

HOODS

FEMALE
MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
METAL
PLASTIC

DBxxS
DBxxPR
DBxxSR
DBxXxPWW
_DBxxSWW
| IDBxxP

5 L= +
1691256 |
276|427 | -
139199 - 225\425\-
1DBxXXS . 1.45/205 - &\4‘9! =
_MHOODxx 1T57115 125125 ~ | -

HOODxx | 39 | - | .39

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED
“xx” OF THE "ORDER BY” PART NUMBER LISTED. EXAMPLE : A 15 PIN RIGHT ANGLE MALE
PC SOLDER WOULD BE DB15PR

DESCRIPTION

P SOLDERTAIL SOCKETS | xxST RINIRE)
| WIREWRAP SOCKETS

ZIF SOCKETS

TOOLED SOCKETS
TOOLED WW SOCKETS | _AUGATXxWW

MOUNTING HARDWARE .59

CALL!
sies
e

IC SOCKETS/DIP CONNECTORS

CONTACTS
8 14 16 18 20 22
2] 15| 18| 15
| 59| 69 .69 .99/1.09(1.39
- 585,595 - (695] -
65| .59 69 .79 85|
_11.30 [1.80 [2.10, 2.40, 2.50 |2

ORDER BY

| AUGATxXx

& COMPONENT CARRIERS‘ 1CCxx 49 | .59 |

DIP PLUGS (IDC)

. IDPxx 95 49| 59]1.28/1.49

FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE CONNECTORS ABOVE

95124

Terms: Minimum order $10. For shipping and handllng include $3.50 for ground

and $4.50 for air. Orders over 1 Ib and foreign orders may requlre additional shipping
charges—please contact the sales depariment for the amount. CA residents must
include applicable sales tax. Prices subject to change without notice. We are not
responsible for typographical errors. We reserve the right to limit quantities and to
substitute manufacturer. All merchandise subject 1o prior sales. A full copy of our
terms is available upon request. Items pictured may only be representative,

ORDER TOLL FREE 800-538-5000

MON.-FRI. 7 AM. TO 5 PM., SATURDAY, 10 AM. TO 3

.M. (PST)

CIRCLE 170 ON FREE INFORMATION CARD

www americanradiohietory com

6861 HIEW31d3S

<]
~J



RADIO-ELECTRONICS

©
-]

2400 BAUD MODEM

$ 899>

« HAYES COMPATIBILITY

« AUTO DIALANSWER

« SELF-TEST ON POWER UP

« FULL AND HALF DUPLEX

- TOUCHTONE OR PULSE DIALING
« 2ND PHONE JACK

MCT-24|

PROMETHEUS MODEMS
PRO-241 2400 BAUD INTERNAL /2 CARD
PRO-121 1200 BAUD INTERNAL 1/2 CARD
PRO-24E 2400 BAUD EXTERNAL MODEM
PRO-12E 1200 BAUD EXTERNAL MODEM

DF1 HANDY SCANNER—400 DPI

519995 =4

- QUICKLY SCANS UP'TO4.1" il

WIDE {MAGES - 100, 200, 300, .

400 DPI BOTH DIRECTIONS - B&W & \

3 HALF-TONE MODES - 32 LEVELS OF 8

GRAY SCALE - HERCULES, CGA, EGA AND VGA COMPATIBLE
- INGLUDES HALO DPE AND IMAGE EDITOR SOF TWARE
HS-3000

OCR-SOFT CHARACTER RECOGNITION SOFTWARE $99.95

UPRIGHT

case  $2999%5

SPACE SAVING DESIGN HOLDS ALL SIZES
OF MOTHERBOARDS AND INCLUDES

« 250W POWER SUPPLY - MOUNTS

FOR 3 FLOPPY & 4 HARD DRIVES

» TURBO & RESET SWITCH « LED SPEED
DISPLAY - POWER & DISK LED'S

+ ALL HARDWARE, FACEPLATES & SPEAKER
CASE-100

CASE-FLIP FORB8088 BOARDS  $39,95
CASE-SLIDE FOR 8088 BOARDS ~ $39.95
CASE-70 FOR 286 BOARDS  $89.95
CASE-50 FOR 8088/286 BOARDS ~ $59.95
CASE-JR  MIN1-286 W/150W PS  $149.95

DF1 SERIAL MOUSE

+ 3-BUTTON OPTO MECHANICAL

«200D.PI. -5-1/2° CABLE

- USES SERIAL PORT COM 1/2

- INCL. SOFTWARE DRIVERS

DMS-200E o

MOUSE & HALO-DPE SOFTWARE -,
DMS-200 $59.95 ‘

NEW LOGITECH 3-BUTTON MICE

NEW SERIES 9 MICE FEATURE 320 DPI RESOLUTION. SERIAL
MICE ARE ALSO PS/2 COMPATIBLE.

LOGC9 SERIAL MOUSE $98.95
LOGC9-P SERIAL MOUSE WITH PAINTSHOW  $109.95
LOGC9-PBL SERIAL MOUSE WITH PUBLISHER ~ $149.95
LOGC9-PC  SERIAL MOUSE WITH PAINT/CAD  $154.95
LOGBY BUS MOUSE $89.95
LOGBS-P BUS MOUSE WITH PAINTSHOW $104.95
LOGB9-PBL BUS MOUSE WITH PUBLISHER $139.95
LOGBS-PC  BUS MOUSE WITH PAINT/CAD $149.95

MODULAR PROGRAMMING SYSTEM

INTEGRATED MODULAR SYSTEM EASILY EXPANDS! ALL
MODULES USE A COMMON HOST ADAPTOR CARD--USE JUST
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE

HOST ADAPTOR CARD $29.95
+ UNIVERSAL INTERFACE FOR ALL ]
THE PROGRAMMING MODULES!

- SELECTABLE ADDRESSES
PREVENTS CONFLICTS
+ MOLDED CABLE

MOD-MAC

UNIVERSAL MODULE  $499.99
+ PROGRAMS EPROMS, EEPROMS
PALS, BI-POLAR PROMS, 8748 & 8751 \i

SERIES DEVICES: 16V8 AND 20V8 GALS

(GENERIC ARRAY LOGIC) FROM LATTICE,

NS, SGS « TESTS TTL, CMOS, DYNAMIC

& STATIC RAMS - LOAD DISK, SAVE DISK.

EDIT, BLANK CHECK, PROGRAM, AUTO,

READ MASTER, VERIFY AND COMPARE

« TEXTOOL SOCKET FOR .3" TO .6"W. IC'S ( 8-40 PINS)
MOD-MUP

e

JOR MICRODEVICES, 2233 BRANHAM LANE, SAN JOSE 95124
LOCAL (408) 866-6200 FAX (408) 559-0250 TELEX 171-110
RETAIL STORE: 1256 S. BASCOM AVE., SAN JOSE, CA

(408) 947-8881 HOURS: M-F 9-7 SAT. 9-5 SUN. 12-4

COMPATIBLE
PACKAGE $4 99

* 720 X 540 MAX RESOLUTION. 640 X 480 IN 16 COLORS,
528 X 480 RESOLUTION IN 256 COLORS + IBM STYLE MONITOR
+ VGA, EGA, CGA, AND MGA COMPATIBLE

VGA-PKG (INCLUDES VGA CARD AND MONITOR)

VGA MONITOR $359
+ 14" ANALOG VGA - GLARE RESISTANT SCREEN - 720 X 480
* TILT/SWIVEL BASE - FRONT MOUNTED POWER SWITCH

VGA-MONITOR

RELISYS MULTISYNCH $429

* FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED
COLORS - 800 X 560 RESOLUTION, 14" NON-GLARE DISPLAY
« AUTO SWITCHING -+ TTIZANALOG VIDEQ INPUT

JDR-MULTI

EGA MONITOR $339
+ 640 X 200/350 RESOLUTION + 14" BLACK MATRIX SCREEN
* 16 COLOR DISPLAY + 9-PIN CABLE

EGA-MONITOR

LEGA SPECIAL! CARD & MONITOR--JUST $479 -L

JDR-RGB 14" RGB MONITOR TILT/SWIVEL BASE $239.95
JDR-MONO 12" TTL MONOCHROME- GREEN $69.95
JDR-AMBER 12" TTL MONOCHROME-AMBER $69.95

KEYBOARDS

101 KEY ENHANCED, WITH SEPARATE CURSOR PAD:

BTC-5339 AUTOSENSE FOR XT/AT, AUTOREPEAT $69.95.
K103-A  AUDIBLE "CLICK" STYLE $84.95
MAX-5339 MAXI-SWITCH W/TACTILE FEEDBACK  $84.95

84 KEY STYLES:
BTC-5060 AUTOSENSE FOR XT/AT
MAX-5060 MAXI-SWITCH W/TACTILE FEEDBACK

$59.95
$64.95

MOOULAR CIRCUIT TECHNOLOGY

DRIVE CONTROLLERS:

MCT-FDC FLOPPY DISK CONTROLLER
MCT-FDC-1.2 1.2 MB FLOPPY CONTROLLER
MCT-HDC HARD DISK CONTROLLER
MCT-RLL RLL CONTROLLER

MCT-FH FLOPPY/HARD CONTROLLER
MCT-AFH 286/386 FLOPPY/HARD
MCT-AFH-RLL 286/386 RLL CONTROLLER

DISPLAY ADAPTOR CARDS:

MCT-MGP MONOCHROME GRAPHICS $59.95
MCT-CG COLOR GRAPHICS ADAPTOR $49.95
MCT-EGA ENHANCED GRAPHICS ADAPTOR  $149.95
MCT-VGA-8 8-BIT VGA ANALOG ONLY $199.95
MCT-VGA-16  16-BIT VGA. 1024X768 RES. $329.95
MCT-MGMIO  MONOGRAPHICS MULTI /0 $119.75
MCT-MGAIO  286/386 MONOGRAPHICS 110 $99.95

MULTIFUNCTION CARDS:

MCT-MIO MULTI /0 FLOPPY CONTROLLER
MCT-I0 MULTI /O CARD

MCT-AMF 286/386 MULTIFUNCTION
MCT-AIO 286/386 MULT! 110 CARD
MEMORY CARDS:

MCT-RAM 576K RAM CARD

MCT-EMS EXPANDED MEMORY CARD
MCT-AEMS 286/386 EMS CARD

$29.95
$49.95
$79.95
$89.95
$139.95
$149.95
$199.95

$79.95
$59.95
$139.95
$59.95

$59.95
$129.95
$139.95

EPROM MODULE $119.95
- PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS

& EEPROMS FROM 16K TO 1024K + HEX TO OBJ
CONVERTER » AUTO, BLANK CHECK/PROGRAM/
VERIFY « VPP 5,125, 12.75 13, 21 & 25 VOLTS

+ NORMAL, INTELLIGENT, INTERACTIVE & QUICK
PULSE PROGRAMMING ALGORITHMS

MOD-MEP

MOD-MEP-4 4.EPROM PROGRAMMER $169.95
MOD-MEP-8 8-EPROM PROGRAMMER $259.95
MOD-MEP-16 t6-EPROM PROGRAMMER $499.95

DIGITAL IC MODULE  $129.95
+ TESTS TTL, CMOS, DYNAMIC & STATIC RAM

- AUTO SEARCH FOR UNKNOWN PART NUMBERS

- USER-PROGRAMMABLE TEST PROCEDURES
MOD-MIC

PAL MODULE $249.95
* PROGRAMS MM, NS. T1 20 & T1 24 PIN DEVICES

» BLANK CHECK, PROGRAM, AUTO, READMASTER,
VERIFY & SECURITY FUSE BLOW

MOD-MPL

CUPL SOFTWARE—ENTRY-LEVEL PAL DEV."KIT
MOD-MPL-SOFT

KITS
20 MB %249
30 MB %27

HARD DISKS
20 MB *199
30MB %219
40MB %319

28 ms 389
60 MB %389
80 MB %569

AVG. FORM |DRIVE| XT [ATFm
S MODEL |speeD [FACTOR ONLY KIT| KIT
20MB  ST.225 | B5MS 514" |$199 ‘3249‘ $309
20MB | ST-125  40MS | 3-12" |$259 |$299 | $373
30MBRLL ST-238 65MS 514" (5219 |$279 | $379
3OMBRLL, ST-138  4OMS  3-172° [$289 |$339  $429
40MB | ST-251 40MS 5-14" |$319 | $369 | $429
40MB | ST251-1 28MS | 5-14" |$389 |$439  $499
GOMBRLL| ST-277 | 40MS 514" |$389 $449  $549
8OMB | ST-4096 28MS 54" [$569  —  $679

80MB SCSI g 408

SCSI DRIVES ARE FASTER

ST-296N BY SEAGATE

MCT-SCSI HOST ADAPTOR CARD $49.95
S§T-02 SCSI ADAPTOR WFLOPPY $79.95

1.44 MB 3-1/2" DRIV
$99°5

- ULTRA HIGH DENSITY \

+ READ/WRITE 720K DISKS, TOO

FOD-1.44X BLACK FACEPLATE

FDD-1.44A BEIGE FACEPLATE #
FDD-1.44 SOFT SOFTWARE DRIVER $19.95

1/2 HEIGHT FLOPPY DISK DRIVES:
FD-55B 5-1/4" TEAC DS/DD 360K
FD-55G 5 1/4" TEAC DS/HD 1.2M
FDD-360 5-1/4" DS/DD 360K
FDD-1.2 5-1/4" DS/HD 1.2M
FDD-3.5X 3-1/2° 720K (BLACK)
FDD-3.5A 3-1/2" 720K (BEIGE)

$99.95
$129.95
$69.95
$95.95
$97.95
$97.95

MOTHERBOARDS
25 MHZ 386 $1049

+ 10/25 MHZ
- 16 MB RAM CAPACITY - 8MB e
ON-BOARD{OK). 8 MB RAM CARD
- USES 256K OR 1MB DRAMS
. 8 SLOTS: 1X32-BIT RAM
2X 8-BIT & 5X 16-BIT
- SHADOW RAM FOR BIOS
VIDEQ - AMI BIOS
- INTERLEAVED MEMORY
- ADJUSTABLE BUS SPEEDS
MCT-386MB25
MCT-386MB20 10/20 MHZ 386
MCT-386-M 8MB RAM CARD (OK) $149.95

12 MHZ MINI-286 $299

- AT COMPATIBLE - KEYBOARD SELECTABLE 8/12MHZ

+ EXPANDABLE TO 4MB ON-BOARD WITH 1MB DRAMS (OK)

+ SIX 16-BIT & TWO 8-BIT SLOTS « AMIBIOS « LED SUPPORT
MCT-M286-12
MCT-M286
MCT-M286-16
MCT-M286-20

$849.00

$269.95
$489.95

6/10 MHZ MINI-286
8/16 MHZ 286

10720 MHZ 286 $589.00
MCT-XMB STANDARD 4.77 MHZ 8088 $87.95
MCT-TURBO 4.77/8 MHZ 8088 $95.95
MCT-TURBO-10 4 77/10 MHZ SINGLE CHIP 8088 $99.00

EPROM PROGRAMMER *$129°

+ PROGRAMS 27XX AND 27XXX EPROMS UP TO 27512
* SUPPORTS VARIOUS PROGRAMMING FORMATS &
VOLTAGES - SPLIT OR
COMBINE CONTENTS OF

SEVERAL EPROMS OF I
DIFFERENT SIZES

+ READ, WRITE, COPY, -
ERASE, CHECK & VERIFY

- SOFTWARE FOR HEX

AND INTEL HEX FORMATS

MOD-EPROM

Terms: Minimum order $10.00. For shipping & handling include $3.50 for ground
and $4.50 air. Orders over 1 Ib and foreign orders may require additional Shippin.
charges—please contact the sales department for the amount. CA residents mus!
include applicable sales tax. Prices subject to change without notice. We are not
responsibie for typographical errors. We reserve the right to limit (‘uanllhes and to
substitute manufacturer. All merchandise subject to prior sales. A

terms is available upon request. Items pictured may only be representative.

ull copy of our

ORDER TOLL FREE 800-538-5000

TOPYRIGHT 1989 JDR MICRODEVICES
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*QUALITY PARTS %DISCOUNT PRICES

%FAST SHIPPING

ALL ELECTRONICS CORP

3 to 6 Vdc MOTOR
with GEARBOX

1st gear aprox.
120 rpmv6vdc,
2nd gear aprox.
~ 300 rpnvévdc,
Reverse aprox.
120 rpm/évdc.

Probably designed for childs toy.
Lever selects 2 forward and one
reverse speed.

CASSETTE MECHANISM
Alpine cassette
transport
mechanism.
Includes
stereo tape head,
Mitsubishi # MET-3RF2B 13 2 Vdc
motor, belt, pulleys, capstan, fast-
forward, rewind and eject actuator.
Does not include amplifier section.
61/2°X51/4" X1 3/4".

6 VOLT D.C.
9.5 AMP/HOUR
GEL-CELL

Elpower# 695

6 volt, 9.5 amp/hour
rechargeable

gel-cell battery.

425" X 2.75" X 5.5".
Quick connect terminals.

12-36 VDC GEAR-
HEAD MOTOR
Brevel#

780-953075
Rated for 36 Vdc: 95 rpm.
0.5 amps no load. 65 rpm,
1.5 amp @ 12 Ib/in torque. Gearbox
is 3 174" X 3 1/4" X 1 15/16" deep. I

Motor is 1 1/2" diameter X 3 1/2°
long with double flatted 5/16° X 1°
shaft. Ideal for pumps, lift mecha-

6Vde @200 ma. CAT#
6Vdc @ 750ma. CAT#
§Vdc @250 ma. CAT#
12Vac @930 ma. CAT#
18Vac @ 1amp. CAT#

DCTX-820 $225
DCTX-675 $3.50
OCTX-925 $250
ACTX-1203 $3.50
ACTX-1885 $3.50

ITT MDPL sefies. 34" X
1/2° gray rectangular
koy cap. S.P.S.T. N.O.
Push to close. RATED: 0.1 amp switching. 0.25
amp carry current. P.C. mount. CAT# PB-8
65¢ each + 10tor $6.00 + 100 for $50.00

=

Two piece holder.
CAT# HLED 10 for 65¢

3.35" X 1.75" X 3.25" CAT# CMEC-5  $7.50 each CAT# GC-695 "isnFS- t(oboﬁcs gn:thhe;ng%thT:ue
applications. 0
CAT# DCM-10 $6.00 10 for $65.20 $15.00 each $15.00 sach - 2 for $25.00
WALL LED'S DOOR/WINDOW ALARM/||PIEZO NE\QV‘ILPPCE‘MEEA'P;?W?@QZLIFIER
ANDARD JUMBO - : >
TRAN SFORAMELES LA o frotects vyl WARNING (RO B T,
DIRECTLY RED CAT# LED-1 doors and E B . © Sl l DEVICE Small package 4mm dia. X 2.5 mm thick.
INTO 120 VAC 10for $1.50 * 100 for $13.00 windows = 9 Murata Erie # PKB8-4A0 CAT# UPC.1651 2 for $1.00
OUTLET GREEN CATs LED-2 High pitched audble alarm. Op- 10 for $4.50 + 100 for $35.00

10 for $2.00 + 100 for $17.00
YELLOW CAT# LED-3
10 for $2.00 + 100 for $17.00
FLASHING LED "
with built in flashing circuit
operates on 5 volts...

RED $1.00 sach
SWITCHES CAT# LED4 10 for $9.50
ITT PUSH BUTTON GREEN $1.00 each

CATi LED4G 10 for $8.50

BI-POLAR LED

Lights RED one direction,
GREEN the ather. Two leads.
CAT# LED-8 2for $1.70

8

LED HOLDER

N-CHANNEL MOSFET

AF-511 TO-220 cene ;i

from LQ erates on 3 - 20 Vde @ 20 ma 1°
intruders. = high x 7/8* dia. P.C. board mount.

Ogpening of door or window pulls CATS.PBZ:83"$1.75 mach
pir from alarm module and triggers

CAT# IRF 511
$1.00 each + 10 for $9.00

K A N N|CKEL_CAD LARGE QUANTITY AVAILABLE
loud buzzer. Simple instalation. Oper- BATTERIES
ates on 2 AA batteries (not included). (RECHARGEABLE) STROBE KIT .
Plastic case is 3.32" X 2.29" X 1.19". V/ ‘

SPECIALII AAA SIZE
Panasonio# P-1BAAA
1.2 voit @ 180 MAh
CAT# NCB-AAAX $1.50 each
10 for $13.50 « 100 for $125.00

Ivery with brushed aluminum face.
CAT# DWA $2.00 each
5 for $9.00

Variable rate strobe ki, flashes betwsen 60 to 120
times per minute. Will operate on either 8 or 12 Vdc|

10 POSITION MINI-ROTARY
Grayhil® 56P36-01-1-10N-C
Mini rotary switch. Non-shorting.
1 deck, 10 positons. 125" dia.

shaft X .375" long. 377" behind

the panel depth. P.C. pins.

CAT# MRS-10  WAS $2.50 NOW $1.50 each
SPDT PUSHBUTTON

RELAYS

12 VOLT D.C. COIL S.P.D.T.
Omion# G2E-184P 4 Amp contacts
335 ohm ooil.

Sugar cube size.

61 X 42 X 44 high. W

SOUND AND VIDEO W depending upon how you wire the circut. Comes
MODULATOR 1 complete wih P.C. board and instructions for easy
The UM1381-1, Designed for use S assambly. CAT# STROBE-1 $7:50 sach
with T.1. . Can be used AA SZE  $2.00 sach
::hv;de:car:ofu.oama;o; 1.25 volts 500 mAh TELEPHONE COUPLING
o audio/video source. Buil CAT# NCB-AA
in AB switch enables user to AA SZE  $2.20 each Multi Prod 1;RIAINSIE\STITNEH§>IDII
. . il jucts Internatiod -t
switch from T.V. antenna without WITH SOLOER TABS

Primary 800 ohm
Secondary: 600/600 ohm
7T X .61° X .83 high.

disconnection. Operates on channel
3 or 4. Requires 12 Vde. Hook up

CAT# NCB-SAA
CSIZE $4.25EACH

=

Marquards 1843 P.C. mount with pins on DIP spacing, | | diagram included. 1.2 volts 1200 mAh j
:n.a 6 amps @ 126250 Vac. CATS RLY-787  $1.50 vach CAT# AVMOD  $5.00 each en s ";:": :’;:;Jc;‘.;‘;@‘“-
iack piastic pushbutton. Ny s
. . o 5 VOLT DC SIP RELAY D SIZE  $4.50 sach 300 mH min., at TkHz. 1 volt.
B s i Mo Corioni [LIGHT ACTIVATED MOTION 1.2 vohts 1200 mah CATS TCTX-1  $1.25 each
.85 sach + 10 for $1.50 each uid, ntrol —
SR-1A-5VOC :r - SENSOR CAT# NCB-D 100 $11.00 + 100 for $95.00
A.C. LINE CORDS SPST-normally ! Thix device contains a
e e open SIP reed relay. 35 ohm coil. photocelt which senses TRANSISTORS [|oPTO SENSOR o
1 e 2 amp contacts. 9" X 29" X 39" gudden change in ORDER BY PART # i LB
- === high. Housing resists flesssts fluoro- ambient light. Could u obood‘packajp' with mounting 9."}’
NON POLARIZED PLUG carbon and chiorinated commerciat be used as a door PN2222 NPN ears. 1/8" opening. 4* mounting
CATN LCAC 2for$1.00 + 100for $45.00 | goivents. CAT# RLY-SIP6 andnibior o moditisd T0-92 5 for 75¢ holes. CATS OSU-8  50¢ sach :
LAl $1.00 sach - 10 for $8.50 {0 trigger ather devioss. PN2907 PNP 10l $4 50RO /S0 20) I
CAT# LCP-1_60¢ each < 100 for $50.00 512 X & X 1*, Operates L
on 5 Vdc. Requires 4 AA batteries (not included)
LOOK WHAT $1.00 WILL BUY 10 AMP SOLID CATS# LSMD  $5.75 per unit 2N3055 NPN 12 VOLT DC SOLID
200 ASSORTED = N ELEcwsREﬁEEMRELAY TO3 $1.00 sach Z:’:gME&‘glﬁJ:ZER -
1/4 WATT RESISTORS oo no 2 1/4 WATT RESISTOR KIT MJ2955 PNP 14 pin DIP socket !
B"ém GRES sn1 00 ol 1 :“m' et oy cc 1/7’:-:10:93:\505‘;’::;.::‘10 TO3 $1.50 each CMOS compatible.
B assonment | .
per (will operate on 332 Vde). phecss sach of 42 of the most MJE2955T PNP Operates on 7 - 17 Vdc @ 1 ma. PC pins.

o X0\ 200 ASSORTED
1/2 WATT RESISTORS
Bent leads. carbon comp and carbon film.
CAT# GRABRE $1.00 per assoriment

LOAD: 10 amp @ 240 Vac
2 14" X1 V& X 78"
CAT# SSRLY-10B  $9.50 mach

Has trigger terminal. 70 dB @ 20 cm. 0.886
X 0.63" X 575" high.
CAT# CMB-12 $1.25 each

populas values (420 pleces to-
1af) Includes a divided box and
a parts locator.

TO-220 75¢ each
MJE3055T NPN

9 9 50 ASSORTED
DISC CAPACITORS

Most are cut {p.c. leads). Some to 500 volts
CAT# GRABDC $1.00 per assoftment
15 VALUES OF —&3—

ELECTROLYTICS
Contains both axial and radial styles from 1 mid.
CAT# GRABCP $1.00 per assontment

QUANTITY DISCOUNT 10-220 75¢ each
10 for $85.00 « 25 for $175.00 VALUES In this Kit sre: TIP3 NPN
50 {or $300.00 - 100 for $500.00 1 ohm, 10 ohm, 39 ohm,
47 ohm, 51 ohm, 68 ohm, 100 ohm, 130 ohm, TO-220 75¢ each ;:r;t:I ZOWLT’ TRANSFORMER

150 ohm, 180 ohm, 220 ohem, 330 ohm, 470 ohm, TIP32 PNP ncusules -
XENON TUBE 560 ohm, 680 ohm, 1K, 1.2K, 1.5K, 2K, 2.2K, 2.7K, TO-220 75¢ each CS-510A.14.7 volt, /,}
[} — 3K, 47K, 5.1K, 5.6K, 10K, 15K, 22K, 30K, 33K, 3K, TIP121 NPN 60 h2,8.82 Va. E.
. ] 47K, 56K, 68K, 100K, 120K, 150K, 220K, 470K, 1.61" high X 1.95" X S S
) 11rz m ’::.ah:: Lm :v‘l"f"m 1 MEG, 5.1 MEG, 10 MEG TO-220 75¢ each 1.47". Mounting holes on 2.32" centers.

; The reslstors alone would sell for $21.00. TIP126 PNP CAT# TX-147 $3.00 each

slactroni: flash or strobe projects.

CAT# FLT-3 2 for $1.00

Complete ki + CAT# REKIT-14  $17.00 TO-220 75¢ each 10 for $27.00 + 100 for $250.00

CALL OR ORDER TOLL FREE
MAIL ORDERS TO:
WRITE ALL ELECTRONICS 800-826-5432
FOR OUR INFO: (818)904-0524
(o gy Higks Ll FAX: (818)781-2653  myoweem | | s
FREE VAN NUYS, CA 91408 MINIMUM ORDER $10.00 - m
e~ QUANTITIES LIMITED —
CATALOG TWX-5101010163 (ALL ELECTRONIC) CALIF. ADD SALES TAX - m
OVER OUTSIDE THE U.S.A. USA: $3.00 SHIPPING =
FOREIGN ORDERS A8 o
g N p SE?gfi"g;ﬁfgﬁﬁE INCLUDE SUFFICIENT W 3
I PARTS! ow 60 pages! N SHIPPING. NO C.O.D. ©
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Radio fhaek Parts Plaee:-

EVERYTHING FOR BUILDERS, FIXERS, HOBBYISTS AND HAMS!

Essentials at Everyday Low Prlces

=
: ~ o
K (1) Q) *mm (4)
(1) Xenon Strobe Tube. 100,000 flash life. #272-1145 ... ... . .. 3.29

(2) 12V Flashing Lamps. Red, yellow, green. #272-1097 . . Pkg. 3/1.29
(3) PC Board Kit. Includes two 42 x 3" copper-clad boards and every-
thing needed to etch them. #276-1576 .. ................... .. 9.95
(4) Package of Five Photocells. #276-1657 ... . ... .. ... ...1.98
{5) IC Pin Aligner. For 6-pin to 40-pin DIPs. #276-1594 ... .. .. 3.49
{6) Jumper/Test Cables. Set of 10, 5 different colors. #278-1156, 3.99

Save With Our “Hotline” Order Service

One-Week Delivery on Most Items

)

Your Radio Shack store manager can
special-order a wide variety of parts and
accessories not shown in our catalog—
tubes, ICs, phono cartridges and styli,
microprocessor chips, scanner and CB
crystals, modules for TV/audio equip-
ment, even SAMS Photofacts®. There's
no minimum order or handling charges.
Come in for details.

i

L

RS-232 Connectors and Accessories

e R e

(1) RS-232 Mini Test. Data status indicator for TD, RTS, DSR, CD, CTS

and DTR lines. Connects inline. #276-1401 ... .. ... ... ... ... . 14.95

(2) RS-232 Modular Jack Adapter. 25-position D-Sub male to 5-position
2.

modular phone jack. #276-1405 . .. .. .. ... . ... ... ... . ..., 99
(3) 25-Position Male D-Sub. #276-1429 ... ... ... ... ... .. ... 2.49
(4) 25-Position Female D-Sub. #276- 1430 .................. 2.99
{5) Metalized Plastic Hood, 25-Position. #276-1536 ... . . ... . . 1.99

(3) —— P
Ay, e :i‘ B =

General Class Ham
Exam Package

Upgrade to
General Class
FCC License
The Quick and

19
Easy Way

Painlessly prepares the novice/technician for the big step up to
world-wide voice privileges. Includes an instruction manual with
exam questions and answers, two self-paced code cassettes and
FCC form 610 application. #62-2404 .. ... ..... .. .. .. 19.95

Alligator Clips
(1

#)] 3

(1y 50-Amp Car Battery Clips. One red,
one black. #270-342 . . . Set of 2/2.49

(2) Claw Clips. Screwdnver terminals.
270-345 Pkg. of 8/1.99

(3) Insulated. #270-347, Pkg. 10/1.99

Cable and Ties

3) -
Q #
«“2 (1) (2)

(1) Speaker MEGACABLE™. 12-
gauge. #278-1268, Per Foot 99¢
(2) Cabie Clips. Adhesive back-
ing. #278-1641 .. . Pkg. of 3/1.79
(3) Cable/Tie Marker.

#278-1648 ... .. Pkg. of 10/2.49

Sight 'n Sound

a (2& (3)

)
{1) PC-Mount Transducer. 700 to
3000 Hz. #273-090 ....... 4.99

(2) Super-Bright LED. Requires
1.85V, 20 mA. #276-087 ....1.69

(3) Loud Buzzer #273-070, 9.95

R & C Bargains

!

(1) (2) (3)

(1} Thermistor. #271-110 ...1.99
(2) 5W, 25-0hm Rheostat. Handy to at-
tenuate speakers. #271-265 . ...2.99
(3) 8-0hm  Non-Inductive Resistor.
Rated 20 watts. #271-120 . . .. .. 1.39

AC-Line Insurance

(1 @ (3)

(1) Heavy-Duty MOV. #276-568, 1.99

(2) 0.01 uF, 2 kV Disc Ceramic Caps.
Bypass vaiue with a *‘workhorse™ rating.
#272-160 Pkg. of 2/99¢

(3) 100 uH RF Choke. #273-102, 99¢

Audlo Connectors

@) f.,_g

U o
Gold-Plated Plugs.
Fig. Description at. No.|[Each

1 |Phono 274-850]2 49
2 |3-Conductor, '/s” Phone|274-856(3.99
3 3-Conductor, /s” Phone{274-858|3 49

(4) 8-Pin Mike Plug. #274-025 .. .. 2.1

Instrument Cases

/10

(1) Professional Project Case.
ideal remote enclosure. 55/8x
2lax 11he" #270-257 . . 4.99
(2) Transmitter Case. Perfect for
an RF or IR transmitter or beeper.
3%ax 2516 x 1" #270-293 ...3.99

DC Hobby Motor

89° W

High Torque
Low Voltage i

Just the thing for projects in ro-
botics, solar power and science
class. High torque. 8300 RPM max.
112 to 3VDC. About 12" long (in-
cluding shaft). by '5/1s” diameter.
#273-223 ... .. .. ....89¢

Handy Assistants

Extra
Hands

Speech-Recognition IC

995

Universal Breadboard

(1) Project Holder. A third hand for soldering,
gluing, repairing. Ball joints and two alligator
clips adjust to hold work. #64-2093 . .

Clipped Analog Input—Requires No
Analog-to-Digital Conversion

VCP200. Recognizes spoken commands, re-
gardless of the person speaking. Five motion
and two on/off or yes/no commands. Few ex-

19°s

640 Plug-in Tie Points
The 2'/a x 62" universal board is mounted on a

4x 7" “stay-put” steel base with rubber feet.
Accepts DIPs, discrete components and up to

(2) Mini-Vise. Vacuum base firmly fastens to

ternal parts needed. 20-pin DIP. With data.
smooth surface. #64-2094 ... ... ... .. .. 4.19 #276-1308 ... .. .. 9.95

........... power connections. #276-169 ... .. .. ..

22-gauge wire. Three binding posts for external
19.95

Over 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Kncbs, Lamps, Multitesters, PC Boards,
Piugs, Rectifiers, Resistors, Switches, Tools, Transformers, Wire, Zeners, More!

Prices apply at participating Radio Shack stores and dealers

Radioe fhaek

The Technology Store

A DIVISION OF TANDY CORPORATION
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RADIO-ELECTRONICS

102

Heath summer Electronic Celebration.

Make life easier...

Full-featured remote -
control center for =,
your TV, VCR and
CATV. Designed to
control units operated
via infrared signals.

Three AAA batteries
included.

GDZ-143

(W[ J I $29.95

Recharge your NiCd batteries
BP-1234 (4 10S.)...cocoio e $17.95

Amber screen fish
finder

MI-2020

6 1bs.)........ $244.95 |
Accessories: Transom
Mount Transducer

MIA-2020-1 (4 IbS.)...coovvevneee $44.95
Through-Hull Transducer
MIA-2020-2 (6 Ibs.).................. $99.95

Full color fish finder
MI-2040
(10 Ibs.).......$399.00

Save $20 on portable electronic
speller/game player.

Words checked against 80,000-word
dictionary.

SA-103 (11b.) oo Now $59.95

Save 28% on portable dictionary/
thesaurus/spelier.
LM-2000 (11b.) oo Now $179.95

Dial up these

savings...

Save 28% on u
Southwestern Bell

wail phone.

Switchable for tone

and pulse (rotary) P f
phone systems. i g, 4
Easy hookup. e

FC-2505 (3 1bS.) ...ovovv.. Now 24.99
Fuli-teatured
Southwestern Bell
memory phone.
One-touch dialing
of up to 24
numbers and three  * . | i
emergency - —
numbers. .

Last number redial and hold.
Switchable pulse/tone dialing. Styled
for desk or wall.

BT-1550 (3 1bS.) oo Now $49.95

For the electronic

hobbhyist... _

Connector adapter
kit. Make 108
different .,
coaxial
connector adapters =
with gold-plated pins and Teflon
insulation. Kit contains male and
female, N, BNC, UHF, SMA TNC and
mini UHF connectors. Special in-
between fittings allow you to assemble
your own adapters in seconds.
HCA-3000 (2 1bS.)..cvvovar. $69.95

wﬁ%
frustrating

%)
coax connection

problems. Twenty cables let you
make almost any connection. 50 chm
impedance.

TPI-5000 (5 1bs.)..cccccvvnn. Now $49.95

Coax adapter
cables. Solves

Smallest
auto-ranging
DMM made.
Fits in shirt
pocket. This
practically
goof-proof, : .
3 1/2 digit display shows readings up
to 1999. A handy extra meter that's
affordable and accurate.
SM-2300-A(11b.) oo $24.95

Two modular 10X 350 MHz

scope probes. Perfect for 50 or 100
MHz Oscilloscope.

P-350-2 (11b.) oo $99.95

Do-it-yourseif

telephone line analyzer.

Save yourself the cost of expensive
service calls by checking your own
lines, phones and phone cords. Check
out do-it-yourself wiring, too. Phone-
line powered; doesn't require batteries
or external power.

ST-2204 (11b.) ..o e Now $19.95

Kit projects...

Heathkit Flood Alarm. ==
detects leaking water %
pipes or basement ,‘ 4
wall seepage.Three = ;'v
hours to build. P
Needs 9V hattery. —

Kit GD-1701 (215S.)..ccvoee. $12.95

Program your
doorbell with a
favorite tune.
Includes songbook
with 50+ college,
seasonal, Christmas =
and special occasion songs. Back
door button activates a part-tune.
Takes standard 16 VAC, 50/60 Hz bell
transformer.Two-evening kit.

Kit TD-1089 (3 IbS.)....ocveev. $32.95

Noise generator
kit. To properly
check out any
stereo or sound %
system with a .
spectrum analyzer, you need a noise
source with a nearly constant energy
output. One-evening kit.

Kit AD-1309 (2IbS.)..........c........ $24.95

Save time and
money with 4
breakout b ! :
box. Access
alt 25 lines of
RS-232C cable o
linking computer system devices.
One-evening kit.

Kit PMK-130 (2 1bs.) .........ccc..... $79.95

Power line monitor. 45
Warns you of

problem-causing
AC line conditions ™
by displaying line
voltage at any AC
electrical outlet. Accuracy of 1.5%.

Kit IM-2203 (31bS.) ...ccoooovoo.. $39.00

Measure RF
voltages.
Easy-to-build .
probe

measures il

RF voltage

for DC voltmeters with 10 and 11
megohm input impedances.

Kit PK-3-A (1 1b.) ..cooooevenee. Now $9.95

%
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1. Save $31 on Uniden 10-channel/
10-band handheld scanner. Super
portable, programmable, direct channel
access, channel lockout, keyboard lock
switch prevents accidental reprogram-
ming. Requires 5, AA (not included) or
rechargeable NiCd batteries.
BC-55X-LT (11h.).cceoeeeee. Now $108.88

2. Save $51 on 100-channel/11-band
Uniden handheld scanner. Automatic
and manual search, weather search, 10
priority channels, squelch, lockout and
delay. Snap on battery pack included.

BC-100X-LT (3 1bs.).................$178.88

3. Save $30+ on Uniden tabletop
scanner. 11 bands of coverage, 5 or
15 channels-per-second scanning
speed. Features automatic memory
search, backup, priority, programmable
lockout, scan speed control and auto-
matic squelch setting. Takes 117 VAC,
60 Hz from an external wall outlet.
BC-175X-L (3 Ibs.)........... Now $138.88

4. Save $61+ on 100 channel/11-band
Uniden maobile scanner. Auto search
aircraft, police, marine and emergency
bands. Programmable. Audio output
is 1.5 watts at 10% THD; requires 13.8
VDC (vehicle battery or AC adapter).
BC-580X-LT (5Ibs.).................. $108.88

5. Save $81+ on deluxe Uniden 10-
channel/12-band mobile scanner.
Covers 800 MHz band for fulf 12-
channel coverage. Weather search,
priority, squelch, lockout, delay, auto +
manual band search. Takes 13.8 VDC.
BC-760X-LT (51bS.)..coovvoee.e. $248.88

Heathkit

to order CALL TOLL FREE

1-800-253-0570

Use order code 217-020

10r credlt card orders, 24 hours a day.

Some items are close outs. All items are
available in limited quanities. Prices for some
items were previously reduced.

For your free Heathkit catalog
call 1-800-44-HEATH.



What's New at

AMERICAN DESIGN COMPONENTS?

The “First Source” for the
Tinkerer, Teacher, Hobbyist,
Technician, Manufacturer, Engineer

expensive, often hard-to-find com-
! ponents for sale at a fraction of their
i original cost!

Call Toll Free: (800) 524-0809

THERE'S NO RISK!

With our 90-day warranty,
any purchase can be returned for
any reason for full credit or refund.

CP/M COMPUTER...
“Tinkerer’s Dream”

High Resolution,
Graphics Capability...

256K, expandable (chips must be hard-
wired in). Complete w/15” monochrome
monitor {amber), 93-key Swedish key-
board {most characters are in English},
& CPU (*disk drives not included!)

Uses 1 or 2 DS/Quad Density Disk
Drives. Manufactured for Compis in
Sweden. Supplied with CP/M operating
system disk (in Swedish). Operates on
115V or 230V. Built-in printer output (se-
rial or parallel). Hook-up diagram incl.!

ltem $21934 New — $199.00

(Manufacturer's Close-Out — not IBM
compatible — We cannot accept re-
‘turns on this item!}

Sold Separately...

EXTERNAL DISK
DRIVE CHASSIS _

*Disk Drives

not included

With

s0W

power

supply

(fan cooled).

Can accommodate:

2 full-ht. drives

2 floppy drives.

1 hard drive.
& 1 floppy.

Input: 115/230V, 50/60 Hz.

Orig. for Burroughs computer.

Dim.: 11"W x 8"H x 12" deep

item #14541  $59.50
* Chassis with One 51/,
DS/Quad Density 720K
Drive...
Item #14541 + #1904 $139.00

* Chassis withTwo 61/,
DS/Quad Density 720K

Drives...
Item #14541 + #1904 (2} $199.00

VGA MONOCHROME
MONITOR

21.25KHz.; Hi-Resolution; Amber.
Operates on 115/230V, 50/60Hz. Req.
VGA card for operation on IBM compati-
ble computers. Mfr — Telenova, ltaly

Item #22078 New — $99.00

e warehouse 60,000 items at | 31/2”, 20Mb.,
American Design Components- HALF-HEIGHT

HARD
DISK
DRIVE

(ST225 Compatible)
Universal 5'/," mounting. For
PC/XT/AT compatible computers.
Average access time: §2 msec.

31/2" FLOPP
DISK
DRIVES

Half Height
Capacitance: 1.0Mb  §
{unformatted); 3 ms ac-=
cess time. 135 TPI, 160 track. Power:
35W @ 12V +£5%. Mir. - Panasonic
#JU-363-10 item #22075 NEW

Full Height — Capacitance: 1.0
Mb {unformatted); 3 ms access time. 135
TPI. Power req.: +12 & +15V. Removed
from operational computers. Tested —

51/4” FULL-HEIGHT
DISK DRIVE

48 TPI, 40 Track,
Double Side/Double Density
Mir~ COC 9409T

HELIUM-NEON
LASER - 2MW...

DA

Delivers 2MW of 632.8 NM light. Laser
head & associated electronics are inte-
grated into a single compact unit. Ideal
for holography & entertainment applica-
tions (light shows, etc.). Req. 12V @ 1A
AC adapter. Mfd. in Germany. Dimen.:
157 x 2¥,"H x 21,D.

ltem #22726 New - $139.99

* 12V Power Supply

s

chargeable!

12v o~ s \) 5
@ e - e
25Ah | Cak=sd |

Six 2V @ 2.5Ah D Cells. Enclosed in
clear plastic casing.Dim.: 4°W x2-3/4"H x.
3-3/4°D. Mfr — Gates.

Item #22370  New - $12.95
12V @ 8.0Ah
Dim.; 6"W x 3-3/4°H x 4"D. Mir - Eagle
Picher #CF12V8 RFE — Tested Geod!

tem #22086 $19.95

115VAC,
60Hz.,
21W.,,
28A.,
3100 RPM, 5-blade model, alumin-
um housing. Can be mounted for
blowing or exhaust. Dimensions:
4M/,6" sq. x 11," deep. Mfr: IMC

item #1864 New - $9.95
W/Adjustable Speed Control
item #2061 $12.95

TSM kits
are available now !
9” High Resolution

TTL MONITOR...
{Open
Frame)

COMPOSITE
VIDEO MONITORS...

it it L

Power regulated:

12VDC. Green phosphor. In
plastic housing, with brightness
control knob.

Mfr — Hitachi; made for Sperry.

Incl. Smart Basic, Buck Rogers
& blank cassette. Item #7786

Baker's Dozen — $1995
ADAM DAISY PRINT WHEEL
item #13305 $3.95
NEW BLANK TAPES
Item #20868 4 for $10.00
SMART BASIC PROG. MANUAL
Item #20875 New - $14.95

ADAM SOFTWARE SET
Incl. Expertype, Recipe Filer, Smart
Letters & Forms, and Zaxxon.

item #21746 New - $29.95

IBM PC/XT Compat.
MONOCHROME

DISPLAY &
PRINTER ADAPTER

{

Monochrome adaptor w/paral-
lel printer port. Can be used

Mfr — Lapine #LT2000. Like New!NEC #FD1035 Item #17171 item #7928 $79.00 new] (Requires compatible plug.)
| item #15853 New - $179.00]  $79.00; 2 for $150.00 2 for $150.00 New tem #19589 $9.95
STEPPING MOTORS 11;7sq. x 1Y, deep ADAM COMPUTER |CAMCORDER
for ROBOTICS... . " ., |ACCESSORIES... CASE
incramants fom 1107.5" g, Iiﬁ 21, 5| ADAMS 1a” DISK DRIVE
peeds up to 5,000 steps. 7 W 7 Fig.2 ST Item #'12830 New - $17500
2L x 2Y,"dia. x 2Y,°H § A ADAM PRINTER... Friction feed.
’ 4 Takes standard paper 81/, x 11°.
ltem  Step DC  Torque Item #8839 New - $69.50 | Cary your
_No. Angle Voltage ozfin. Type Mfr. & PartNo. Fig Price COLECOVISIONto ADAM (:amcc:irg;ars:f::::-| s,
7630 1.8° 30 00 PMo Swperior ?33??9%% EXPANSl(I)N Kl:':'9 018 $59.50 ggrsnsriodate they following cameras: Mat-
) ) tem 3 i 7
B0 18 120 T PM appiegmorion 2 BB e |k noE” secar 19,95 Megraor Spvara NEo. Pico,
16406  3.6° 120 700*  PM Ap;:l[i)e#_?\gaoelion 2 iSfSorSS!':‘egs PRINTER POWER SUPPLY (L’ghg:gIg'r:‘tdbl(a)cAk[r)r:ronlde1(17p‘|zs)l(lc1,1§;0:|9-
7014 75° 120 900 PM _Mitsubishi 3 $10.95ea tem #6642 $14.95 deep. MF;r ~ Travel Master #TC1711.
+Grams per Cm. 5551-25DAYA 2for$19.95 | ASCH KEYBOA&%Q $19.95 om 22909 New - $19.95
GELL CELL/LEAD ACID | 115 CFM MUFFIN® CQNTRQLTE;}S (Setof 4) 7| Electronic Instant Ignition
BATTERIES FANS T i em #7013 $9.95 grre| MICRO TORC
Sealed, maintenance free, re- - | ADAM CASSETTES . Hand Held i

« Adjust. Flame
« Refillable 1.58 fl. oz.
Butane Gas Tank
Can be used ina wide
range of applications:
alect. installations, weld-
ing, shrink tubing, jewelry
& toy.repairs, de-freezing
pipes, elc. Precise & conl-
rolled hi-temp. flame, max:
1300°C/2370°F. Flame adj.: 1/2 to 1-1/2".
Working time: about 2 hrs. Metal stand
incl. Dim. 6-1/4°H x 1-3/16" dia.
Mfr - Vulcan #20.
item #22072  New - $39.95

2008 |

| 0C_HY:

14” CGA MONITOR
Plus CARD...
(IBM Compatible)

Input:
115/230V, =

50/60 Hertz {automatically switchable).
Resolution: 640 x 240 {RGB-horizontal x
vertical). Complete with CGA card and
IBM interface cables. Built-in stand. Dot

5” Monitor — A . Y

9”—~ 12vDC with any PC/XT or compat. Text | pitch: .31. Mfr - Hitachi; made for Data
Green phosphor. Schematic incl. em 414536 (RFE) $24.95 only. Resolution: 720 x 348. IBM | General. ltem #22475
Audiotronics #900964-04 9” Monitor — Model #1504900. Special Offer...

Item #17198 New - $19.95| item #22481 (RFE) $29.95] 1tem #22480  New - $24.95 - new - $199.00
AMERICAN DESIGN COMPONENTS, s15 FAIRVIEW AVE., PO. BOX 220, FAIRVIEW, N.J. 07022 LT
YES! Please send me the following items— O My check or money order is enclosed. $15.

item How [ Charge my credit card. RE-989
No. Many? Description Price Total {7 visa {1 Master Card  (J Amex
T
T Card No.
Exp. Date
Signature
33 Telephone: Area Code Number
Totat Name
Shipping & handling: we ship UPS unl
othewv'il;g”s‘geciﬁ:g. Agg g;ep?u;pw% o;’;‘of;ﬁ Address —
Canadian: $3 plus P.O. cost. Charge only. City
Sates Tax {N.J. residents only, e
please add 6% of total) State Zip
ORDERTOTAL | | All inquiries and free catalog requests—call (201} 941-5000.

For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000.
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RADIO-ELECTRONICS

( VCR PARTS w

SANYO RF Modulator #4-1164-031600 $17.95 Ea.
FISHER RF Modulator 191002-143-9-4300 17.95 Ea.

MITSUBISHI RF Modulator #PU57855-01  19.95 Ea.
TOSHIBA RF Modulator #MSU-911 19.95 Ea.
RCA Loading Belt 157061 or 157062 10/For 8.50
FISHER Loading Belt 143-2-7504-01000 10/For 8.50
GOLDSTAR Samsung Photo Interupter 1.99 Ea.
RCA Idler 164113 3.25 Ea..
FISHER idler 143-0-4204-00400 3.99 Ea.
SHARP Idler NIDL0O005 2.99 Ea.
SHARP Idler NIDL0O006 2.99 Ea.
POPULAR
SEMICONDUCTORS
2SD1341P Original Sanyo 10 For $19.90
2SD869 Original Toshiba 10 For 19.90
BU208A Original Toshiba 10 For 19.90
25D1398 Original Sanyo 10 For 19.90
STR3115 Original Sanken 3.95 Ea.
STR3125 Original Sanken 3.95 Ea.
STR30120 Original Sanken 3.95 Ea.
STK4273 Original Sanken {10 min.) 9.95 Ea.
STK0080 Original Sanken 15.95 Ea.

375 Replacement (10 min.) 99¢ Ea.

POPULAR
CAPACITORS
100MFD/50 Volts  Radial 20 For $10.00
4.7MFD/250 Volts  Radial 10 For 5.50
10MFD/350 Volts  Radial 10 For 7.50
1000MFD/200 Volts Snap-in § For 12,50
680MFD/200 Volts Snap-in 5 For 12.50
100MFD/200 Volts Radial 10 For 12.50
47MFD/50 Volts Radial 10 For 4.50
10MFD/25 Volts Non Polarized 10 For 5.00
825MFD/250 Volts  Snap-in 3.95 Ea.
80MFD/450 Volts  Axial 10 For 19.90

POPULAR ITEMS

Sharp Flyback FO009G $27.95 Ea.
Sharp Flyback FO003G 27.95 Ea,
Sanyo Flyback FO260 14.95 Ea.
Sanyo Flyback FO192 14.95 Ea.
Tripler 523A/526A 9.95 Ea.
Sanyo Focus Divider Z0064 11.95 Ea.
Minus-62 Freeze Spray 4.95 Ea.
Freon TF Cinr./Precision Cinr. Degreaser 4.95 Ea.
Chemtronics Soider—1 Lb. Spool .031 Dia. 7.95 Lb.
Chem-Wick Lite 1/8 Dia. 25’ Spool 5.50

ASK FOR OUR FREE CATALOG!
s =1 %

MRTEECTRONICS

975 Jaymor Rd.
Southampton, PA 18966

CALL TOLL FREE:

k 1-800-628-1118 j
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ADVERTISING INDEX

" RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page
108 AMC Sales . ... ... . ......... 24
75 Ace Products. . ....... ... ... .. 32
52 Active Electronics. . .......... .. 92
107 All Electronics . ............... 99
— Amazing Concepts. . ... .. .. 88, 90
106 American Design Components . . 103
84 Appliance Service. .. ......... .. 32
67 Banner Technical Books ... ... .. 58
98 Beckman Industrial . . ...... ... 17
109 C&SSales................... 37
70 CEI s B o0 g L S0 88
60 CIE ... ................ 11,23
179 Chenesko Products. . ........ ... 32
— Command Productions ... ...... 54
180 Communications Specialists . . . . . 74
55 ContactEast . .. ......... ... .. 32
58 Cook’s Institute .. ...... ... ... 24
69 Crystek ................... ... 12
127 Deco Industries. .. ... ... .. .. .32
82 Digi-Key .................... 100
188 Electronics Book Club . ... ... 7,38
121 Fluke Manufacturing . . ... .. .. Cv2
— Grantham College of Engineering . 5
187 Heath Instruments.. ... ... .. ... 75
86 Heathkit ............. ... ... 102
113, 170 JDR Microdevices . .. .. ... .. 96, 97
171 JDR Microdevices ... ... .. .. .. 98
14 Jameco. .. .. .. .. ... ... L 94
115 JensenTools ...... .. .. ... ... .. 32
184 Jinco Computers ... ... .. .93
89 MAT Electronics ............. 104
87 MCM Electronics. . . ..... ... .. 87
53 MD Electronics. . ......... .. ... 90
93 Mark V. Electronics. .. ... ...... 93
— McGraw Hill Book Club. . .. .. .. 18
61 Microprocessors Unltd. . . ... .. .. 80
— NRI ......................... 28
178 Optoelectronics. . .. ......... ... 15
— Pacific Cable. .. ... .. ... ... 89, 92
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56 Parts Express . ............. .. 92
186 Print Products International. . . . . 16
78 Radio Shack . .......... ... ... 101
— Scope Electronics ... ......... Cv4
176, 177Sencore .. ... ... .. ... ..CV3, 27
— Star Circuits .. . ......... ... .. 16
83 Synergetics .. ..... ... ... .. .. 66
— Tektromix. . ............ .. .. ... 13
185 Tental . .................... ... 58
123, 181 Test Probes . . ... ............... 3
210-213 Test Probes .. ... ... .. ... .. .. 3
182 Viejo Publications . ...... ... .. . 54
183 WPT Publications . ... ... . ... 74

Gernsback Publications, Inc.
500-B Bi-County Blvd.
Farmingdale, NY 11735
1-516-293-3000

Fax 1-516-293-3115

President: Larry Steckler

Vice President: Cathy Steckler

For Advertising ONLY

1-516-293-3000

Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Shelli Weinman
advertising associate

Lisa Strassman
credit manager

Christina Estrada
advertising assistant

SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan

Eastern Sales Manager
Radio-Electronics

259-23 57th Avenue

Little Neck, NY 11362
1-718-428-6037, 1-516-293-3000

MIDWEST/Texas/Arkansas/
Okla.

Ralph Bergen

Midwest Sales Manager
Radio-Electronics

540 Frontage Road—Suite 339
Northfield, IL 60093

1-312-446-1444

Fax 1-312-446-8451

PACIFIC COAST/ Mountain
States

Marvin Green

Pacific Sales Manager
Radio-Electronics

5430 Van Nuys Blvd. Suite 316

Van Nuys, CA 91401

1-818-986-2001

Fax 1-818-986-2009
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Dynamically Analyze Stereo Audio Power
Amplifiers To A Full 500 Watts To IHF/EIA*
Specifications In Less Than 1/2 The Time
It Now Takes

The PA81 Is Truly The
“Missing Link In Audio Servicing”

Introducing the **Missing Link In Audio Servicing, " with the NEW PA81 Stereo Power CeliChanag|
Amplifier Analyzer™ from Sencore Electronics. The PA81 provides everything you need M : PAB1
for power amplifier analyzing integrated into one complete package, with: Tife{i;?:vn?rfo‘ [t M sl I o Hiwan
Or CE)(Audlo U Drivers ] 8 s gg:gg |
» Twin Frequency Compensated Autoranged Wattmeters: 250 watts per channel (500 1 D )
watts it paralieled), and listen to audio clarity with built-in volume control.
* Built-in IHF/EIA Testing Components At Your Fingertips: 2,4,8,16, and 32 ohm-zero
reactance loads, and all specified bandpass audio filters. Right Channel
* Measure RMS Volts And dB As You Trace Through Circuits: Plus, programmable dB to B T ) A
measure stage gain. T%/‘ETrzgeAhFl’lﬁ?rfo Direct Coupled Power Amp { - Hﬁ’“}\?;“
* Test Intermittents To Prevent Amplifier Damage: Built-in DC balance test, automaticaily Grepaugio [ (T Rieambs & = Py | Loador
opens loads. Line) ers Power Amp Speaker

* Test Audio Line Levels To Make Sure The Driver Input Signal Is Correct: Check
turntables, AM tuners, FM tuners, TV stereo demodulator outputs, CD plavers, etc for
standard line levels.

* Monitor Stereo Separation To 126 dB: Monitor, troubleshoot, or align AM-FM or TV
Stereo separation circuits.

Walk troubles out of any power amplifier stage, step by step, with the PA81.

SENCOFREE  Cal 1-800- SENCORE Ask About

3200 Sencore Drive, Sioux Falls, South Dakota 57107 A_10 Day i
’ ' In Canada Call 1-800-851-8866 Video Preview
* IHF—1nstitute Of High Fidelity

EIA—Electronics Industries Association CIRCLE 176 ON FREE INFORMATION CARD
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Super values on the tools and instruments you need to
identify problems, get to them quickly and make repairs easily!

B & K Precision Test Bench™

* 41 range voltmeter ¢ Ammeter
e Ohmmeter ® Frequency couner
) » Capacitance meer
* Logic prooe
e Transistor &
diode teser
. ® Extra-large
\. LCD display

Mocel
388-HO

PRECISION HAND-HELD INSTRUMENTS
* Lightweight convenience. Easy to read
e Fast, precise results

SCOPE Digital Multimeter

e 1t function, 38 ranges
including: Logic Level Detector,

Audible and
Visual
Continuity,

Capacitance &

Conductance

measurements. g

Model
DVM-638
Reg.

38750

QOur Price

$70

ALL-PURPOSE
92-PC.
TOOL CASE

 Complete kit for home,
workshog and auto -
e Includes 52-pc. socket set

with extenders e 2 tool pallets
with roomy rear storage

= = compastments e Attractive
rugged carry case.

Model
FTK-28
Reg.
$169.95
Qur Pice

$12995

CA-92 Deluxs Padded Case for DVM meters $9.95
TL-216 Transistor and Capacitance Test Leads $9.99

DUAL TRACE OSCILLOSCOPES

A.W. SPERRY 20 MHz
0SCILLOSCOPE

e Built-in component
checker e Z-axis input

HITACHIL 35 MHz
0SCILLOSCOPE

e 19 cdlibrated sweeps
» 6” CRT with internal

e Low power consump- gratcul, scale ! . . D
. tion « TV Video sync iluringticn & photo- 1 P PPy
| filter o High-sensitivity graphic bezel ¢ Auto R o
) XY mode e Front panel focus e XY operation T
trace rotatéJr ¢ includes o IT\. Is;ino: %epargtmn i ,L! 7
2 test probes e Includes 2 probes - ;- -
’ (10" and 1:1 of Ko fp
Model 620C Model ¢-355 n r
$34995 s $50800 !
Our Price Our Pice e
Special Price
ASK FOR YOUR FREE CATALDG
4 = ) TOLL I_grme &ciﬁzﬁgle"r?m ([:rtféi.SChethe—-i
, ' ® | FREE s P
il - N — in NY State 800-8321446 Ext 242) | 5 |
ELECTRONICS | LN " ammiag e * | 22 .
260 Motor Parkway e = |
Hauppauge, New York 11788 NOW! ot 85
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