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COVER 1 

What's new in IC's? Find out what 1985 
had to offer in both digital and analog IC's. 
Find out what innovations came our way. 
Find out about a voltage regulator that 
"plugs into the wall." Find out about software that lets you use your 
PC to design custom gate arrays. Find out about nonvolatile shadow 
RAM and bubble memory. Find out about a complete telephone on a 

chip, and much much more. 
Our thanks to Motorola for providing the photo of the silicon and 

end -products that you see on the cover. To find out just what that 
silicon can do, turn to page 45. 
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NEXT MONTH 
THE JANUARY ISSUE IS 

ON SALE DECEMBER 3 

BUILD YOUR OWN SATELLITE RECEIVER 
For less than one hundred dollars? Yes, it is possible. 

BUILD A VIDEO TITLER 
Part 3. Now you can build it! Wasn't it worth the wait? 

BUILD A HOME -SECURITY SYSTEM 
Part 2. We continue with construction details. 
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holiday greetings and our best wishes for 

a happy new 'ear 

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 quality and condition of materials 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 
Hugo Gernsback (1884-1967) founder 

M. Harvey Gernsback, editor -in -chief 

Larry Steckler, EHF, CET, publisher 

EDITORIAL DEPARTMENT 

Art Kleiman, editor 

Brian C. Fenton, 
technical editor 

Carl Laron, WB2SLR, 
associate editor 

Jeffrey K. Holtzman, 
assistant technical editor 

Robert A. Young, assistant editor 

Julian S. Martin, editorial associate 

Byron G. Wels, editorial associate 

Jack Darr, CET, service editor 

Robert F. Scott, 
semiconductor editor 

Herb Friedman, 
communications editor 

Bob Cooper, Ir. satellite -TV editor 

Robert Grossblatt, circuits editor 

David Lachenbruch, 
contributing editor 

Richard D. Fitch, 
contributing editor 

Mark J. Robillard, robotics editor 

Bess Isaacson, editorial assistant 

PRODUCTION DEPARTMENT 

Ruby M. Yee, production manager 

Robert A. W. Lowndes, 
editorial production 

Andre Duzant, technical illustrator 

Karen Tucker, advertising production 

Geoffrey S. Weil, production traffic 

CIRCULATION DEPARTMENT 

Jacqueline R Cheeseboro, 
circulation director 

Rita Sabalis, 
assistant circulation director 

Jacqueline Allen, circulation assistant 

Cover photo by Motorola 

Radio -Electronics is indexed in 
Applied Science & Technology Index 
and Readers Guide to Periodical Liter- 
ature. 

Microfilm & Microfiche editions are 
available. Contact circulation depart- 
ment for details. 

Advertising Sales Offices listed 
on page 138. 

,1R1 

2 

www.americanradiohistory.com



NEW: 
uniden 

lAhlt''IAito 

Scanners 
Communications Electronics'," 

the world's largest distributor of radio 
scanners, introduces new scanners 
and scanner accessories from J.I.L., 
Regency and also Uniden/Bearcat. 
Chances are the police, fire and 
weather emergencies you'll read 
about in tomorrow's paper are coming 
through on a scanner today. 

NEW! Regency/ MX7000-K 
List price $699.95/CE price $429.00/SPECIAL 
10 -Band, 20 Channel Crystalless AC/DC 
Frequency range: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.2 GHz continuous coverage 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF, and UHF TV audio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when connected to a printer or CRT, satellite 
weather pictures. 

NEW! Regency° MX5000-K 
List price $599.95/CE price $329.00/SPECIAL 
Multi -Band, 20 Channel No -crystal scanner 
Search Lockout Priority AC/DC 
Selectable AM -FM modes LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz continuous coverage. 
Never before have so many features come in 
súch a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear CB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

NEW! Regency® MX4000-K 
List price $629.95/CE price $299.00/SPECIAL 
Multi -Band, 20 Channel No -crystal scanner 
Search Lockout Priority AC/DC 
Selectable AM -FM modes LCD display 
Bands: 30-50,118-136,144-174,440-512,800-950 MHz 
The Regency MX4000 is gives coverage in the 
standard VHF and UHF ranges with the impor- 
tant addition of the 800 MHz. and aircraft bands. 
It features keyboard entry, multifunction liquid 
crystal display and variable search increments. 

NEW! Regency° Z60 -K 
List price $379.95/CE price $216.00/ SPECIAL 
8 -Band, 80 Channel No -crystal scanner 
Bands: 30-50, 88-108, 118-136, 144-174, 440-512 MHz. 
Cover your choice of over 15,000 frequencies 
on 60 channels at the touch of your finger. 

Regency 
RH25O 

NEW! J I L SX-400- K 
List price $799.95/CE price $469.00/SPECIAL 
Multi -Band, 20 Channel No -crystal Scanner 
Search Lockout Priority AC/DC 
Frequency range: 26-520 MHz continuous coverage. ' 

With optionally equipped RF converters 150KHz.-3.7 GHz. 
The JIL SX-400 synthesized scanner is designed for 
commercial and professional monitor users that de- 
mand features not found in ordinary scanners. The SX- 
400 will cover from 150 KHz to 3.7 GHz. with RF 
converters. Order the following RF converters for your 
SX-400 scanner. RF1030-K at $259.00 each for 
frequency range 150 KHz.-30 MHz. USB, LSB, CW and 
AM. (CW filter required for CW signal reception); RF - 
5080 -K at $199.00 each for 500.800 MHz.; RF8014-K 
at $199.00 each for 800 MHz. -1.4 GHz. Be sure to 
also order ACB-300-K at $99.00 each which is an 
antenna control box for connection of the RF converters. 
The RC -4000-K data interface at $259.00 each gives 
you control of the SX-400 scanner and RF converters 
through a computer. Add $3.00 shipping for each RF 
converter, data interface or antenna control box. If you 
need further information on the JIL scanners, contact 
JIL directly at 213-926-6727 or write JIL at 17120 
Edwards Road, Cerritos, California 90701 U.S.A. 

SPECIAL! JIL SX-200- K 
List price $499.95/CE special price $159.00 
Multi -Band -18 Channel No -crystal Scanner 
Frequency range 26-88,108-180, 380-514 MHz 
The JIL SX-200 scanner tunes military, F.B.I., Space 
Satellites, Police and Fire, Drug Enforcement Agencies, 
Defense Department, Aeronautical AM band, Aero 
Navigation Band, Fish & Game, Immigration, Paramedics, 
Amateur Radio, Justice Department, State Department, 
plus other thousands of radio frequencies most other 
scanners can't pick up. The SX-200 has selectable 
AM/FM receiver circuits, tri -switch squelch settings - 

signal, audio and signal & audio, outboard AC power 
supply - DC at 12 volts built-in, quartz clock - bright 
vacuum fluorescent blue readouts and dimmer, dual 
level search speeds, tri -level scan delay switches, 16 
memory channels in two channels banks, receive fine 
tune (RIT) t 2KHz., dual level RF gain settings -20 db 
pad, AGC test points for optional signal strength meters. 

Regency® HX1000-K 
List price $329.95/CE price $209.00 
6 -Band, 30 Channel No Crystal scanner 
Search Lockout Priority Scan delay 
Sidellt liquid crystal display Digital Clock 
Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld Regency HX1000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. Order MA -258-K rapid charge drop -in battery 
charger for $79.00 plus $3.00 shipping/handling. 
Includes wall charger, carrying case, belt clip, 
flexible antenna and nicad battery. Order now. 

NEW! Bearcat® 100XL-K 
List price $349.95/CE price $229.00 
9 -Band, 16 Channel Priority Scan Delay 
Search Limit Hold Lockout AC/DC 
Frequency range: 30-50, 118-174, 406-512 MHz 
The world's first no -crystal handheld scanner now has 
a LCD channel display with backlight for low light use 
and aircraft band coverage at the same low price. Size is 
134," x 71/4" x 2'/s:' The Bearcat 100 XL has wide frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' bands), the AM aircraft band, the 2 - 
meter and 70 cm. amateur bands, plus military and 
federal government frequencies. Wow...what a scanned 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/AC adapter, six AA ni -cad 
batteries and flexible antenna. Order your scanner now. 

NEW! Regency® HX2000-K 
The World's First800 MHz. Handheld Scanner 
List price $569.95/CE price $359.00 
7 -Band, 20 Channel No -crystal scanner 
Priority control Search/Scan AC/DC 
Sidellt liquid crystal display Memory backup 
Bands: 118-136, 144-174, 440-512, 800-950 MHz. 
The HX2000 scanner operates on 120V AC or 6 VDC. 
Scans 15 channels per second. Size 3" x 7" x 1'/x." 
Includes wall charger, carrying case, belt clip, flexible 
antenna and nicad batteries. Selectable AM/FM modes. 

HX2000 - 
MX 7000 
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NEW! Bearcat® 800XLT-K 
List price $499.95/CE price $329.00 
12 -Band, 40 Channel No -crystal scanner 
Priority control Search/Scan AC/DC 
Bands: 29-54, 118-174, 406-512, 806-912 MHz. 
The Uniden 800XLT receives40 channels in two banks. 
Scans 15 channels per second. Size 9'/4" x41/2" x 12'/x." 

OTHER RADIOS AND ACCESSORIES 
Panasonic RF -2800-K Shortwave receiver $179.00 
Panasonic RF -B300 -K Shortwave receiver $195.00 
RD95-K Uniden Remote mount Radar Detector $139.00 
RD55-K Uniden Visor mount Radar Detector $119.00 
BC 20/20-K Bearcat 40 channel scanner $274.00 
BC 21OXW-K Bearcat 20 channel scanner $219.00 
BC -WA -K Bearcat Weather Alert" $39.00 
DX1000-K Bearcat shortwave receiver $459.00 
PC22-K Uniden remote mount CB transceiver $99.00 
PC55-K Uniden mobile mount CB transceiver $59.00 
Z10 -K Regency 10 channel scanner $139.00 
Z30 -K Regency30 channel scanner $154.00 
Z45 -K Regency 45 channel scanner $179.00 
R1060 -K Regency 10 channel scanner $98.95 
MX3000-K Regency 30 channel scanner $189.00 
C403 -K Regency 4 channel scanner $69.00 
R106 -K Regency 10 channel scanner $99.00 
RH250B-K Regency 10 channel VHF transceiver ... $329.00 
RU150B-K Regency 10 channel U H Ftransceiver ... $449.00 
RPH410-K 10 ch. handheld no -crystal transciever... $399.00 
BC10-K Battery charger for Regency RPH410 $79.00 
MA258-K Drop -in charger for HX1000 scanner $79.95 
MA257-K Cigarette lighter cord for HX1000 $19.95 
MA91 7-K Ni -Cad battery pack for HX1000 $24.95 
E C 10- K Programming tool for Regency RPH410 $20.00 
SMRH250K Service man. for Regency RH250 $20.00 
SMRU150-K Service man. for Regency RU150 $20.00 
SMRPH410-K Service man. for Regency RPH410 $20.00 
SMMX7000KSvc. man. for MX7000& MX5000 $20.00 
SM M X3000 -K Service man. for Regency MX3000 $20.00 
B -4-K 1.2 V AAA Ni -Cad batteries (set of four) $9.00 
A -135C -K Crystal certificate $3.00 
FB -E -K Frequency Directory for Eastern U.S A $12.00 
FB -W -K Frequency Directory for Western U.S.A.... $12.00 
TSG-K "Top Secret" Registry of U.S. Govt. Freq.... $15.00 
TICK Techniques for Intercepting Comm $15.00 
RRF-K Railroad frequency directory $10.00 
CIE -K Covert Intelligenct, Elect. Eavesdropping $15.00 
A60 -K Magnet mount mobile scanner antenna $35.00 
A70 -K Base station scanner antenna $35.00 
USAMM-K Mag mount VHF/UHF ant. w/ 12 cable $39.95 
USAK-K' "holemountVHF/UHF ant. w/ 17'cable $35.95 
USATLM-K Trunk lip mount VHF/UHF antenna $35.95 
Add $3.00 shipping for all accessories ordered at the same time. 
Add $12.00 shipping per shortwave receiver. 
Add $7.00 shipping per scanner and $3.00 per antenna. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center" Michigan residents please add 4% 
sales tax or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved government 
agencies and most well rated firms at a 10% surcharge 
for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales on accessories 
are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out 
of stock itemswill be placed on backorder automatically 
unless CE is instructed differently. A $5.00 additional 
handling fee will be charged for all orders with a 
merchandise total under $50.00. Shipments are F.O.B. 
Ann Arbor, Michigan. No COD's. Most products that we 
sell have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. Non -certified checks require 
bank clearance. 

Mail orders to: Communications Electron- 
ics? Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll -free in the U.S. Dial 
800 -USA -SCAN. In Canada, order toll -free by 
calling 800-221-3475. Telex CE anytime, dial 
810-223-2422. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics Inc. 
t Bearcat is a registered trademark of Uniden Corporation. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD #090385-K 
Copyright © 1985 Communications Electronics 

For credit card orders call 
1 -800 -USA -SCAN 

COMMUNICATIONS 
ELECTRONICS INC. 

Consumer Products Division 
P.O. Box 1045 Ann Arbor, Michigan 48106-1045 U.S.A. 
Call 800 -USA -SCAN or outside U.S.A. 313-973-8888 
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WHAT'S NEWS 

"Expert" computer program 
teaches how to sail a boat 

A prototype computer program 
called Skipper, that will help teach 
the basics of sailboat handling, 
was described by RCA researchers 
at the past International Con- 
ference on Consumer Electronics 
in Chicago. 

The learner interacts with the 
system through the graphic dis- 
play and game paddles of his per- 
sonal computer. In the experimen- 
tal system demonstrated, a larger 
computer connected to the user's 
personal computer contains the 
tutoring program. 

PROTOTYPE COMPUTER SYSTEM teaches 
the beginner the language of boating. Engi- 
neer R.M. Peterson of RCA's Princeton Labo- 
rators is at the helm of Skipper. 

The user selects from "menus" 
that cover the various lessons. For 
example, one menu contains: 
Parts of a Boat, Steering Practice, 
The Sail in Detail, and Practice with 
the Sheet (the line that controls 
the sail position). 

Other menu choices allow con- 
trol of the boat by the game pad- 

dies. A graphic display shows a 

chart of the course and a represen- 
tation of the boat, including orien- 
tation, rudder angle, sail angle, 
and wind direction. With the pro- 
gram, the beginner can try to sail 
the boat by trial and error, secure 
in the knowledge that a mistake 
could not be fatal. Or he can give 
control to the expert, Skipper, and 
see how the "pro" solves the dif- 
ferent problems. 

That type of computer program 
is known as an "expert system." It 
employs reasoning like that of a 

human expert to solve problems in 
a narrow area of expertise. Skipper 
is intended as a demonstration of 
possible future "how-to" intel- 
ligence systems, which could be 
made available to students access- 
ing remote computers through 
telecommunications, or on their 
own computers as they become 
more powerful. 

Electronic translator 
is boon to tourists 

A pocket electronic translator 
that makes 4,000 words of one of 
three foreign languages available 
to the tourist or student, or sup- 
plies English equivalents to 4,000 
foreign words, has been made 
available by Langenscheidt, the 
world's largest publisher of bi- 
lingual dictionaries. At present 
three editions are available: 
French, German and Spanish. 

Translator 8000, as it is called, 
features a 48K memory and can 
also double as a pocket calculator. 
It is made for Langenscheidt by 
Sharp. 

With just a few keystrokes, the 
translator can locate an English 
word and then provide the user 
with its equivalent in either Ger- 
man, French, or Spanish, depend- 
ing on the model. The unit also 

will inform the user of any variant 
translations or alternate mean- 
ings. In addition, the unit can 
translate from the selected foreign 
language to English. 

To test someone's command of a 

language, the Translator 8000 can 
be set up to call up words at ran- 
dom. The user can then check his 
understanding of the word with a 
touch of a button. 

For further information, contact 
Langenscheidt Publishers, Inc., 
46-35 54th Road, Maspeth, NY 
11378. 

Cordless speaker system 
can be put anywhere 

A completely portable cordless 
high-fidelity speaker system that 
includes a built-in two -channel FM 
receiver, an amplifier, a micro- 
phone, and a miniature stereo 
transmitter, has been introduced 
by Nady Systems of Oakland, CA. 
The system uses either batteries or 
an AC adapter for power. 

The transmitter is the size of a 

pack of cigarettes. The stereo re- 
ceiver and amplifier are housed 
within the portable speaker en- 
closure. 

Applications for the system are 
numerous. Used as a public ad- 
dress system or for sound rein- 
forcement, speakers can be spot- 
ted around a large hall, or outdoor 
area, within 100-200 feet from the 
transmitter. As an adjunct to a 

home stereo system, a pair of 
speakers can be placed on the pa- 
tio or at the poolside. Each speaker 
has its own volume and tone con- 
trol. 

Suggested retail price for the 
complete system is $199.95. Addi- 
tional receiver -amplifier -speaker 
units are $99.99. An additional 
handheld microphone with built- 
in transmitter is also available. R -E 
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New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

(0) HITACHI V11 00A DC to 100 MHz Portable Readout Oscilloscope Hitachi 
Denshi, Ltd 

a._ 
_ 

11 ^` 
i!' , ̀ó E `t 
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Character display of set-up information on CRT(VOLTS/DIV,TIME/DIV, 
CAL or UNCAL, Delay Time, Trigger source, etc.) 
Cursor read-out function eliminates conventional calculation pro- 
ceedures (V, AV, AV%, AT, 1/AT, AT%, phase). 
Digital measuring function displays, DC voltage, AC voltage, and Fre- 
quency. 
Comment display function allows user's comments to be displayed on 
the CRT such as date and measurement data. Excellent for photo 
documentation. 
4 channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed 
sweep, Full TV triggering, Alternate triggering. 

List Price $2,490.00 Sale Price $2, 250.00 
(0) HITACHI V-209 DC to 20 MHz Mini -Portable Dual -Trace Oscilloscope Hitachi 

Denshi. Ltd 

l A three-way power supply takes the V-209 anywhere, anytime for 
speedy field measurements. 
High sensitivity (1 mV/div at 10MHz) and fast sweep times (50ns/- 
div) make the V-209 a valuable tool in R&D as well as servicing in a 
wide variety of applications including computers and video equip- 
ment. 
A Built-in TV sync separation circuit with easily selectable TV -V 
and TV -H modes ensures stable observation of both vertical and 
horizontal TV signal waveforms. 
An auto focus feature maintains constant trace without the 
necessity of troublesome manual focus adjustments. 
The V-209 is just what it claims to be-a powerful field service tool 
in a compact, lightweight package. 

List Price $945.00 Sale Price $708.00 

0,11alc-hf,-,e2,11,1 Portable Oscilloscopes 
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te 
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Model V-422 shown 
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MODEL V-212 $461 .00 
DC to 20 MHz, 1 mV/div, Dual Trace. Features 6" Rectangular CRT (w/two 

X10 probes). 

MODEL V-422 $694.00 
DC to 40 MHz, 1 mV/div, Dual Trace, D.C. offset for DMM Output, Verticle 
Mode Trigger 6" CRT (w/two X10 probes). 

MODEL V -1050F $1 ,276.00 
DC to 100 MHz,.5 mV/div, Quad Trace, Delayed Sweep. Full TV Triggering, 
Alternate time base (w/two X10 probes). 

Full 2 year parts and labor warranties on the above scopes. 

HITACHI GSA CONTRACT NUMBER GS00S57322 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Master Charge 
VISA COD 
Money Order 
Check 

ADD FOR SHIPPING AND INSURANCE 
$0 to $250.00 $4.50 
$251.00 to $600.00 $6.50 
$501.00 to $750.00 $8.50 
$751.00 to $1000 $12.50 
over $1000.00 $15.00 

Prices subject to change without notice. 
RAG ELECTRON ICS, INC. / 21418 Parthenia Street/ Canoga Park, CA 91 304 / 1-818-998-6500 
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VIDEO NEWS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

VHS Progress. The long-term future of the 
VHS recording format is a major preoccupation 
among Japanese manufacturers. For the 
immediate future, they have decided to avoid any 
improvements that will sacrifice compatibility. 
But as for the more distant future, there is a 
sharp dispute as to whether to forsake 
compatibility, at least partly, in favor of a 
broadcast -quality picture. One proposal under 
consideration is the use of metal tape and a high - 
band video signal. That would be completely 
incompatible with present VHS recorders and 
tapes, but proponents of that approach also 
advocate a "compatibility switch," or automatic 
switching, so that conventional VHS tapes would 
still be playable on the super VHS machines. 
According to one VHS recorder manufacturer, 
that new "super" format could be introduced in 
about two years. 

8mm Gaining. The only threat to VHS on 
the horizon comes from the new 8mm video 
for at. Sony, which insists it is not abandoning 
the Beta format, continues to push 8mm in a way 
that indicates that it is being positioned as the 
next generation of VCR's. Sony's first 8mm video 
products were portable camcorders, taking 
advantage of the 8mm cassette's small size. 
Those, however, were followed by a home deck 
with digital audio and a switch to double the 
cassette's playing time to four hours. In its latest 
move, Sony is priming the pump with pre- 
recorded 8mm cassettes. Sony made its first 
software move in England, where it sponsored 
the duplication of some 50 cassettes divided 
about half-and-half between major movies and 
music videos, many of them with digital stereo 
soundtracks. Eastman Kodak has now joined the 
movement to 8mm home decks by preparing to 
introduce one of its own, and Pioneer is expected 
to do the same. 

Compact Discs with Video. The success of 
the digital audio Compact Disc, or CD, is leading 
to a new effort to develop a compatible version 
with interactive video applications. That project 
is backed by some of the world's biggest 

companies-Matsushita, Philips, and Sony in the 
hardware field, and Warner Records and 
Polygram in software. The new system is 
tentatively called CV (for Compact Video), and it 
could be available to the public in 1987. The discs, 
as currently envisioned, would have a 
combination of digital still and motion pictures 
and could be used for music videos, games, data, 
entertainment, education, and instruction, with 
emphasis on interaction. 

CV players are expected to be microprocessor - 
based, with audio and video outputs and interface 
devices such as keypad, joystick, or mouse. For 
audio purposes, CV and CD discs will be 
compatible. That is, a CD will be playable on a CV 
turntable, while the audio portion of a CV will 
play back on a CD player. 

More digital TV's. The expected avalanche 
of digital television sets hasn't yet materialized 
because of a continued shortage of IC's; but at 
press time, three sets using digital signal 
processing had been introduced for the 1986 
model year. Toshiba's 20 -inch set with the 
picture -in -picture feature was the first and has 
been on the market for several months at a 
suggested list price of $1,300. Panasonic's first 
digital set, at $1,200, also is a 20 -inch unit and 
has the picture -in -picture feature. (An image 
from any video source can be superimposed in 
any corner of the screen.) Sony's digital TV, using 
its black -faced XBR Trinitron, is a 25 -inch model 
with an alphanumeric wireless remote -control 
keyboard and an 80 -page memory. Called the 
"Home Management Helper," it can be 
programmed to give reminders of birthdays, 
anniversaries, bills due, and so forth. The 
suggestd list price is $1,350.00. 

Zenith, which had originally scheduled a digital 
set for early 1985, has now postponed the 
introduction until an unstated future date. "They 
look great in the lab," said Chairman Jerry 
Pearlman, "and we are continuing a major 
development effort. We have been working on it 
for six years, and when the product is ready we 
will introduce it. We will introduce digital only 
when it works to our satisfaction." R E 
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Take home 
a world 

champion. 
S85* gets you a technical knockout. 

The Fluke 70 Series. 
Winners of the digital vs. analog battle. 
Since their debut, they've become 

the worldwide champions of the industry. 

Never before have such tough, American - 

made meters offered so many professional 

features at such unbeatable prices. 

Each comes with a 3 -year warranty, 2,000+ 
hour battery life, and instant autoranging. 

You also get the extra resolution of a 3200 - 

count LCD display, plus a responsive analog 

bar graph for quick visual checks of continuity, 

peaking, nulling and trends. 

Choose from the Fluke 73, the ultimate in 

simplicity. The feature -packed Fluke 75. Or the 

deluxe Fluke 77, with its own protective holster 

and unique "Touch Hold" function** that 

captures and holds readings, then beeps to 

alert you. 

So don't settle for just a contender. Take 

home a world champion. 
For your nearest distributor or a free 

brochure, call toll -free anytime 

1-800-227-3800, Ext. 229. From outside the 

U.S., call 1-402-496-1350, Ext. 229. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 73 FLUKE 75 FLUKE 77 
$85 $99 $129 
Analog/digital display Analog/digital display Analog/digital display 

Volts. ohms, 10A, diode Volts, ohms, 10A, nsA, Volts, ohms, 10A, mA 

test diode test diode test 

Autorange Audible continuity Audible continuity 

0.7% basic dc accuracy Autorange/range hold 'Touch Hold" function 

2000+ hour battery life 05% basic dc accuracy Autorange/range hold 

3 -year warranty 2000+ hour battery life 03% basic dc accuracy 

3 -year warranty 2000+ hour battery life 

3 -year warranty 

Multipurpose holster 

Suggested U.S. list price, effective July 1, 1984. 

Patent pending. 

Copyright © 1984. John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-70 

CIRCLE 277 ON FREE INFORMATION CARD 

FLUKE 
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SATELLITE TV 

Et tu Ku? 

VIRTUALLY EVERYTHING YOU HAVE READ 

(or heard) about home TVRO's in- 
volves the 3.7- to 4.2 -GHz satellite 
band, also known as the C band. 
That band was established in the 
early 1960's, by international agree- 
ment, for the purpose of relaying 
communications between two 
points via satellite. Unfortunately, 
that same band was also allocated 
for terrestrial use as a terrestrial 
trunk system for telephone ser- 
vices including AT&T, MCI, and 
others. 

As TVRO systems have spread 
from rural to metropolitan loca- 
tions, a conflict between TVRO re- 
ception and terrestrial microwave 
users has developed. The FCC, re- 
vising its 1979 rules governing li- 
censing of TVRO terminals, fore- 
saw that conflict and went on rec- 
ord as being unwilling to arbitrate 
any disputes between TVRO and 
terrestrial microwave users unless 
the TVRO system had filed for an 
otherwise optional license. The 
FCC still routinely grants such li- 
censes, and, although few home- 
TVRO owners bother with it, cable 
and SMATV system operators still 
file for the license. 

After the FCC grants such a li- 
cense, a cable (or other) TVRO sys- 
tem can protest telephone -com- 
pany applications to add new 
terrestrial microwave systems 
when any such system might 
cause interference to the licensed 
TVRO. Of the more than 1.2 million 
home TVRO's now in operation, 
few have filed for such a license, 
and the TVRO industry has found 
counter-measures for dealing with 
TI (Terrestrial Interference). Those 
measures include special anten- 
*publisher of CSD magazine 

FIG.1 

nas, special signal traps, and spe- 
cial filters that may be added on to 
an otherwise conventional home- 
TVRO system. 

However, the FCC has always 
maintained that, although C -band 
TVRO's are legal, TVRO should 
really be relegated to the Ku band. 
Ku band is the next -higher interna- 
tionally -allocated satellite -to -earth 
frequency, and in various parts of 
the world it includes frequencies 
from 11.7 to 12.2 GHz, from 12.2 to 
12.7 GHz, and, in some European 
countries, from 11.0 to 11.7 GHz. 
Ku band's chief advantage is that 
Ku -band assignments are not 
shared with terrestrial users (such 
as telephone companies), so the 
number of earth locations where 
terrestrial interference is likely to 
occur is far smaller than with C 
band. 

Television and Ku band 
Some years ago, when the four 

major U.S. television networks 
were studying their own use of sat - 

BOB COOPER, JR.* 

SATELLITE TV EDITOR 

ellites, PBS was the first to choose 
satellite transmission, and PBS 
programming is still found on 
Westar 4. That system now also in- 
cludes the National Public Radio 
(NPR) service (in a slightly dif- 
ferent format). NBC then chose to 
use Ku band for several reasons: 

From the beginning NBC saw 
satellite delivery as a two-way sys- 
tem. They believed (correctly, as it 
turned out) that, while getting pro- 
grams to their 200 or so network 
affiliates was important, getting 
news and sports feeds from those 
affiliates was equally, if not more, 
important. 

It was also easier to send a 
mobile news van equipped with a 

Ku -band dish than a ten- or twelve - 
foot C -band dish to a news scene. 
Early this year NBC completed 
equipping its affiliates with Ku - 
band receivers, and 50 or so affili- 
ates are now receiving Ku -band 
transmitters as well. 

NBC also foresaw the great 
number of problems with ter- 
restrial interference in the C band, 
and elected to bypass those prob- 
lems by going to what was, at the 
time, the untested Ku band. 

ABC and CBS subsequently 
chose to build their networks 
around existing C -band satellites, 
and both networks now routinely 
connect with affiliates using 
AT&T's Telestar 301 and 302 satel- 
lites. That gives home TVRO view- 
ers a multitude of unscrambled 
network feeds to select from. 

From the home-TVRO owner's 
point of view, even with NBC now 
using Ku band to reach its affili- 
ates, there are three network C - 
band services still available, plus 
PBS. That is because NBC operates 
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Name Brands at Lowest Cost 

GoMPRICES 
DEFORE BUY 

A.W. SPERRY 20 MHz 
DUAL TRACE -"' 
SCOPE r_ 

Probes 
§ , a 

included 

Special built-in Component Checker circuit 
allows voltage vs. current characteristics of 
de -energized circuits to be viewed. Saves 
hours locating defective components. 

Model 620-C $39995 

FLUKE HANDHELD, 41/2 

DIGIT MULTIMETER 

RMS rrsasurerrerrts for 

AC signals to 100 
kHz Frequency to 200 
kHz Resistance to 
300M ohm .04% 
Accuracy. 

Model 8060A $32500 (Reg $349.) 

WELLER WTCPR CONTROLLED 
OUTPUT SOLDERING STATION 

Unique 'Closed 
Loop' method of 
controlling 
maximum tip 
temperature 
protects 
temperature 
sensitive 
components Grounded tip protects voltage 
and current sensitive components 

Model WTCPR S7995each. 

HITACHI 35 MHz 1 MV/DIV 
DUAL -TRACE PORTABLE SCOPE 

Probes 
included 

. r., 
!a'iR 

;'_a 

Thin light, compact design Fealties large 
6" rectangular, internal graticule CRT. % 
calibrations Autofocus Photographic bezel 

Model V-355 $59995(Reg. $899.95) 

SIMPSON METER AC/DC 
VOLTS/AMPS RESISTANCE 

28 time proven 
ranges Direct 
dial reading 

Multi -purpose 
test leads with 
combination probe 
and alligator clips 

Complete with 
batteries. 
test leads. manual. 

Model 260-7 $10995 

B&K 60 MHz TRIPLE -TRACE 

SCOPE 

Probes 
included 

i V' 

1 mV/div sensitivity 22 calibrated 
sweeps Rectangular CRT with internal 
graticulo Delayed sweep/dual titre base 

Model 1560 $89995 (Reg $1150.) 

XCELITE ATTACHE TOOL KIT 

Contains 53 r*llF3'tdmu 
iprnrhl ind3i,iduaes9l 

9 "ilher ft) .* interchangeable 
screwdriver/ 

nutdriver blades 
and handles, 

and 2 specialized 
screwdriver/ 

nutdriver sets 
and kits Case 

(191/2 x 131/2 x 63/4). 

(Reg $499.95) 

Model T M 00/ST $37995 

HITACHI 100 MHz QUAD - 

TRACE DELAYED SWEEP 
SCOPE 

Low halation 
dorre mesh 6" 
rectangular CRT 
with internal 
graticule 

500 uV/div high . 
sensitivity design Probes included 

Delayed sweep 
function (Reg $1980.) 

Model V -1050F 124995 
UNGAR HOT VAC 

BESOLOERING 
SYSTEM 

Self -Contained 
Super -Quiet Air 

Pump. Variable 
solid-state control 

adjusts tip 
temperature from 

500° - 1000°F. 
Transient spikes fully suppressed for safe 

desoldering of voltage -sensitives. component 

Model 4000-US41e-995(Reg. $599.95) 

800-645-9518 

WELLER 
SOLDERING STATION 

Vanable tip 
temperature from: 
350° to 850°F. 

Plug-in soldering 
irons Large digit 
LED display for 

accurate setting 

Model EC2000 $16995 

OM= 
L G: Mar..Car 

(Telephone Orders Accepted) 
In NY State: 

800-832-1446 

Fordham 260 Motor Parkway, Hauppauge, NY 11788 
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a C -band backup feed for its East 
Coast network feed, which covers 
the eastern and central time zones 
(on F1R). Although the bulk of NBC 
programming is carried on Ku 
band, for the time being the full 
eastern network schedule con- 
tinues on F1R. However, this fall 
will be the first time in years that 
much of NBC's professional foot- 
ball coverage will not be found on 
C band. And that has some home- 
TVRO users and sellers con- 
cerned. 

On a typical Sunday, a high per- 
centage of all professional football 
games played are broadcast via sat- 
ellite. That has been one of the 
fringe benefits of owning a TVRO 
since its inception. The solution, 
as you may have guessed, is to 
equip yourself with a Ku -band ter- 
minal. 

Until very recently you could not 
receive both C- and Ku -band sig- 
nals with the same antenna. Ku - 
band antennas and electronics 
present no real technical prob - 

SATELLITE TV/ 

The First 
Five Years! 

e"tt 
1110.., 

THE MOST COMPLETE report on the mushrooming 
home 'TVRO' industry ever compiled, written as only the 
'father of TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO, 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds olf indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot 'monster' dish to the 
present day 5 foot 'C -band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time 
to readers of Radio -Electronics at special discount pricing. Originally sold at $100 
per two -volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+ ) 

October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined ith the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home TVRO world. 

SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus. 
SEND CSD October '84 Special Issue ONLY. 

NAME COMPANY 

ADDRESS 

CITY STATE ZIP 

Payment: $60 US funds (Anthology+ Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio -Electronics Magazine, 200 Park Av. S., New York, NY 
10003; or call 305-771-0505 for credit card orders ONLY. 

TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single - 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer, in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded. That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 

business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
P.O. Box 100858, Fort Lauderdale, FL 
33310. That kit not available to individuals 
not involved in some form of electronics 
sales and service. 

lems in and of themselves; finding 
an economical way to receive both 
bands with the same equipment is 
the real problem. However, at the 
recent SPACE/STTI trade show in 
Nashville, several suppliers dis- 
played combination systems that 
could receive both C- and Ku -band 
signals using one dish and (more 
or less) a single electronics pack- 
age. Here is how the designers 
have approached the "dual band" 
problem: 

1. The first problem is the dish. 
Many of the more popular mesh - 
antenna systems have mesh open- 
ings significantly larger than the 
minimum required for suitable Ku - 
band reception. The solution was 
to close up the mesh by making 
the holes smaller. 

2. The second problem is the 
feed. Both C- and Ku -band feeds 
must be at the focal point of the 
dish, and there is an old law of 
physics that states that two objects 
cannot occupy the same space at 
the same time. Several solutions 
have been proposed by the equip- 
ment manufacturers. 

Chaparral and others have com- 
bined feeds for both bands into a 

single feed so that the Ku -band 
feed sits slightly offset from the 
dish's focal point. That reduces Ku - 
band gain, but since a Ku -band 
dish only needs to be one-third 
the size of a C -band dish to 
provide the same gain, that 
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shouldn't be much of a disadvan- 
tage. 

Southern Star Satellites took a 

different approach; their C -band 
antenna is Cassegrain-fed, but 
they cut a tiny opening in the Cas- 
segrain sub -reflector where they 
mount a Ku -band feed. Thus, on C 
band, the dish is a Cassegrain 
type, and on Ku it is a prime -focus 
type. 

3. The third problem is the 
downconverter. One early ap- 
proach was to design primarily for 
C -band reception, and include a 

subconverter for Ku band that 
translated the 11.7- to 12.2 -GHz sig- 
nals down to 3.7 to 4.2 MHz for 
final conversion. That proved to be 
unworkable, so modern receivers 
use dual "heads" (the "head" con- 
sists of the feed, antenna, LNA, 
and downconverter); each one 
downconverts signals from its 
band to a common IF between 950 
and 1450 MHz. The user has a c/Ku 
switch at his receiver that he may 
use to select the desired band; the 
receiver automatically selects the 
proper conversion head at the an- 
tenna. The receiver deals with only 
one frequency: the downcon- 
verted 950- to 1450 -MHz IF signal. 

4. The fourth problem is band- 
width. Most C -band signals oper- 
ate in a 36 -MHz transponder 
channel, but few actually use more 
than 27 or 28 MHz for video infor- 
mation. Ku -band channels are typ- 
ically 54 -MHz wide, and the Ku 
people have adopted a technique 
whereby they split a 54 -MHz chan- 
nel into a pair of 27 -MHz wide 
channels. They can then transmit 
two completely separate TV pro- 
grams through one transponder. 
Thus, by pure luck, 27 MHz band- 
widths are appropriate for both C 
and Ku bands. 

The future 
Ku band is to present-day TVRO 

what UHF was to terrestrial TV re- 
ception in the 1950's. It is the "new 
kid on the block," and, for now, 
equipment available for Ku is ex- 
pensive and hard to find. A hand- 
ful of C -band OEM's, looking for a 
marketing nitch they can call their 
own, have moved into Ku with 
dual -band systems. Others are 
certain to follow soon as the Ku - 
band satellite services continue 
their rapid expansion. R -E 

e*KPRECISION' 

CI =rTo/1w11/-C` Iilrb CLCV 1 nVIVI<r7, IItlV. 
New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

CIRCLE 264 ON FREE INFORMATION CARD 

ok Soldering & Desoldering Tools 
DESOLDERING STATIONS 

SA -150 Variable Temp. $364.00 
SA -100 Fixed Temp $309.00 

Compact, lightweight desoldering sta- 
tion with self-contained, high volume 
vacuum pump and variable heat control. 
Powerful enough for most difficult thru- 
hole and multi -layer applications. 
Features pistol -grip handpiece, trigger - 
actuated operation, no -clog, straight flow 
design, easy collector cleaning and 
handy, built-in tool holder. Easily dis- 
assembled for service. Supplied with a 
.039" conical tip, tip -cleaning pin and 
spare filters. 

$29.90 
WB -104-1 
WISH BOARD 

3 bus strips 
2 sockets 
3 binding posts 
Mounted on a 5.9" x 8.7" 
Aluminum ground plate 
18 14 -pin DIP capacity 

*1(PRfCISION 

MODEL 1650 

TRIPLE OUTPUT 
POWER SUPPLY 

$319.00 
Functions as three separate supplies 
Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two 0 to 25 VDC outputs at 0.5A 
Fully automatic, current -limited over- 
load protection 
+ and - terminals of each output are 
fully isolated, in all modes 
All three outputs may be connected in 
series or parallel for higher voltage 
or current 

SOLDERING STATION 

SA -3-1 15 $84.00 
Special tip -mounted sensor and sophis- 
ticated control circuitry. Temperature 
stability within 5% over the range of 
100°C to 500°C (200°F to 930°F). For 
115 VAC. 50/60 Hz operation; 230 VAC 
model also available. Lighted power and 
heater indicators, proportional temper- 
ature control and temperature indication 
meter, iron holder and tip cleaning 
sponge standard. Rugged, compact en- 
closure. Supplied with special 24 volt, 48 
watt, low -leakage iron and SAT -3-01 
(1/32 inch) conical tip. 

WP -707A Dual Output 

Mg Mg 

$369.00 
Two DC power supplies, 0-25 V, 0-2 A full load 
each, or in series to provide 0-50 VDC. 
Two digital voltmeters with range of 99.9 VDC. 
May be used to measure DC source voltage or 
current (switch selectable). 
Load regulation .075% max. over full range. 
Ripple 5mV peak to peak max. 
Automatic short circuit shut down (current 
limiting) 

LICATEK 
DC POWER ;; we*.! SUPPLY 

I__,,,.__.. $135.00 
MODEL 30-3/0- 30 VDC/0-3A 

2 I. 

LP -1 

$19.95 
DIGITAL LOGIC PROBE 

Use to 50 ns. 10 MHz 
Circuit powered, portable 
Compatible with most logic families 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Maslen G5arDa 
VISA COD 
Money Omer 
Check ® 

ADD FOR SHIPPING AND INSURANCE 
50 t0525000 14.50 
1251 00 10 5600.00 S6.50 
5501.00 10 5750.00 .. 

Ie51.00 10 51000. . 

nS1000.00 .. .. 

18.50 
51250 
515.00 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA 91304 / 1-818-998-6500 

HITACHI C- 'M1/T' LEADER 
POWER 

OESI 
Hitachi Densh,. Ltd 

Instruments Coypoyatlon 
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G G%. I nvltl IL.7, mrem,. 
New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

SPECIAL SALE ON LEADER SCOPES 

,1////r111111N HN 11 N 111111111Wx 

LBO 524L DC to 40 MHz 
The LBO -524L is designed to meet a broad range 
of applications in design, testing and servicing of 
both analog and digital circuits and equipment. 
Its large 8x1 0 cm PDA CRT provides sharp, bright 
displays even at highest sweep rates. Compre- 
hensive triggering controls including holdoff, 
alternate triggering and delayed sweep triggered 
functions permit stable displays for even the 
most complex signals. With 0.5 millivolt sensi- 
tivity, extremely low-level signals can easily be 
observed. A channel 1 output is available on the 
rear panel to drive other less sensitive instruments 
such as a frequency counter with an input level as 
low as 500 microvolts. The dual time base permits 
accurate observation and time interval measure- 
ments of complex waveforms. 

$149.00 

LBO -516 DC to 100 MHz 
The LBO -516 is an economical 100 -MHz, 3 - 
channel, alternate time base oscilloscope. It has 
all of the important features that are expected in 
a 100 -MHz oscilloscope such as full front panel 
operation, alternate triggering for simultaneous 
view of asynchronous signals and independent 
or simultaneous display of main and delayed time 
bases. The bright 20 -kV PDA CRT and 0.5mV 
sensitivity permit sharp, bright displays of even 
those normally tough to see critical signals. 
Eight trace capability is possible by displaying 
main and delayed versions of CH -1, CH -2, CH -3, 
and CH-1+CH-2. Also included are comprehen- 
sive triggering facilities with video sync separators, 
variable trigger holdoff, excellent trigger sensi- 
tivity and more. 

$1195.00 

MOON SHOOTER LEP 

O-MMBST LASTER 

Ideal for Hobbyists or Light Usage 
128K RAM Buffer 
Build -In RS -232 Port 
Completely Assembled & Tested 
Programs 2716 through 27256 
Fast Intelligent Algorithm 
Works with Any Computer or Dumb 
Terminal 
Stand -Alone Mode. Copies and Verifies 
Upload/Download in Intel/Motorola/ 
Binary Formats 
90 Day Warrantee Parts & Labor 

$395.00 

CIRCLE 265 ON FREE INFORMATION CARD 

LBO -514A DC to 15 M H z 

The LBO -514A is a compact 5 -inch oscilloscope 
that offers maximum performance at low cost. 
Equipped with both vertical and horizontal magni- 
fiers, it has 1 -mV sensitivity with X5 magnification 
and a maximum sweep speed of 0.1 us/cm (0.2 
s/cm to 0.5 usec in 18 calibrated steps plus X5 
magnification). The LBO -514A provides both chop 
and alternate dual trace displays. 

$447.00 

Ask about Leader's Video and 
RF Generators 

INDUSTRIAL 
MODEL 
WITH TIMER 
MODEL T8/2T 

Erases 15 EPROMs in 20-30 Minutes 
Rugged 60 Minute Auto Shut -Off Timer 
and Safety Interlock 
5" x 8" Tray with Indicator 
Conductive Pad 
Attrative Steel Enclosure 

MODEL T8/1 $49.95 
This is a Low Cost Unit Designed in a Two 
Part Plastic Case. 
This unit erases as many as 8 EPROMS in 
15-20 minutes. 

$97.50 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Master Charge 
VISA COD 
Money Order 
Check KZUZ 

ADD FOR SHIPPING AND INSURANCE 
$0 to $250.00 $4.50 
$251.00 to $600.00 $6.50 
$501.00 to $750.00 $6.50 
$751.00 to $1000 $12.50 
over $1000.00 $15.00 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. /21418 Parthenia Street/Canoga Park, CA 91 304 / 1-818-998-6500 - KEITHLEY LEADER 

Instrvnents Corporahon Ok = Polaroid 
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HMSmith `6) HITA 
Hitachi Denshi. Ltd FLUKE GLOBAL SPECIALTIES 

GIANT 1 5th ANNIVERSARYSALE! 
FLUKE 

® DMM Accessories 

130(11$89.00 
801-600 AC Current Probe 
=1000 transformer. Features large jaw 
opening for industrial use. 
Accuracy: ±3% 
Range: 1A to 600A 30 Hz to 1 kHz 
Jaw Opening: 2 inches (50 mm) 

$197.00 
Y8100 DC/AC Current Probe 
Uses Hall -effect to measure dc or ac 
current without electrical contact. Battery 
powered. Two ranges, 20A and 200A 
Accuracy: ±2% of range (dc to 200 Hz) 
Range: to 200A and 1 kHz 
Jaw Opening: 0.75 inch (19 mm) 

85 RF Probe $76.50 
Accuracy: ±0.5 dB above 0.5V 
Range: 100 kHz to 500 MHz 
Input Level: 0.25V to 30V rms 

$52.00 

Fluke's 80TK plug-in thermocouple 
accessory converts virtually any DM with 
standard banana plug inputs in a con- 
venient, easy to use temperature measur- 
ing device. 

80TK SPECIFICATIONS 
Temperature Measurement Range 
-50 to 1000°C 
-58 to 1832°F 
Battery Life: 1600 Hours (9V) 

$72.00 

80K-40 High Voltage Probe 
(=1000 resistive divider). 
Accuracy: ±2%, 20 kV to 30 kV 
Range: to 40,000V dc or peak ac (60 Hz) 

ESCORT DMM's & Capacitance Meter 

MODEL EDM 1116A $89.00 
0.5 basic DC accuracy 
AC/DC 200mV, 2V, 200V, 1000V 
AC/DC 2mA, 20mA, 200mA, 10A 
2002, 2k11, 200kSZ, 2M12, 20MS2 
2nF, 20nF, 200nF, 2µF, 20µF 
Diode Testing 
hFe Testing 
Audible Continuity Testing 

41/2 -Digit 
Multimeter 
MODEL EDM 1346A $189.00 

LEADER 
Instruments Corporation 

Audio Sine/Square 
Wave Generator 

Distortion from <.05% 
10 Hz to 1 MHz 
3V 60052 

: 

LAG -120B 

$259.95 

MODEL 3010 

FUNCTION 

GENERATOR 

$189.00 
Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1 MHz in six ranges 
Typical distortion under 0.5% from 1 Hz 
to 100 kHz 
Variable DC offset 
VCO input for sweep tests 

MULTI- 
FUNCTION 

COUNTER 

MODEL WD -755 
5 Hz to 125 MHz 
8 Digit LED Display 
Period Measurement 5 Hz to 2 MHz 
Totalizes to 99,999,999 Plus Overflow 
Frequency Ratio Mode 
Time Interval Mode 
SwitchableAttenuator& Low Pass Filter 

$248.00 

ESCORT 
31/2 -Digit 
Capacitance Meter 

.00000, Range: 200PF - 20mF 

MODEL EDC110A 

Accuracy: 
20PF-20uF ±(0.5%rdg+1 dgt+0.5PF) 
200uF ±(1.0%rdg+1 dgt) 
2000uF-20mF ±(2.0% rdg+ 1 dgt) 

$89.00 

Audible Continuity Testing 
Diode Testing 
Data Hold 

DC Voltage: 200mV-1000V ±(0.05%rdg + 3dgt) 
AC Voltage: (True RMS - 200 mV -200V @45Hz-1 KHz ±(0.75%rdg + 10dgt) 
DC Current: 2A -10A ±(0.75%rdg + 3dgt). 
AC Current: (True RMS / 20mA - 200mA @45Hz-400Hz ±(0.75%rdg + 10dgt) 
Resistance: 2K2. -200K2±(0.1 %rdg + 3dgt) 
Frequency: 20KHz-200KHz ±(0.5%rdg + 3dgt) CIRCLE 265 ON FREE INFORMATION CARD 
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Our book has more 
adapter varieties and 
combinations than 
you'll care to count. The 
point is, we want to 
make sure that one or 
more of our adapter 
models will suit your 
design and test require- 
ments to a tee. 

And now that you 
have an idea of our 

depth and variety, you 
should also be aware 
that the adapters we 
design and manufac- 
ture are considered by 
electronic design 
engineers to be right at 
the top. No question. 

A superior product? 
You know you've got 
that. And you should 
know, also, that we 

make sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor. 

After all, we wrote 

Just call (714) 623-3463 
or 623-6751. Or, write 
to us at ITT Pomona 
Electronics, a division 
of ITT Corporation, 
1500 E. Ninth St., 
Pomona, CA 91769. 

the book. QRCLE 101 ON FREE INFORMATION CARD 

And it's free. Our 
products are described 
and illustrated in our 
1985 general catalog. Pomona Electronics 
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BOOK 
SILICONNECTIONS, by Forrest M. 
Mims Ill; McGraw-Hill Book Com- 
pany, 1221 Avenue of the Americas, 
New York, NY 10020; 240 pages, in- 
cluding 8 -page photo section; 6 x 9 
inches; $16.95 

This book, subtitled Coming of 
Age in the Electronic Era, is an au- 
tobiography that captures some of 
the history of electronics from be- 
fore 1960 to 1985. It covers some of 
Mims' experiences with MITS (the 
company that developed the Altair 
computer); the now -defunct 
Popular Electronics magazine and 
other electronics -related press; 
his fight with Bell Labs over patent 
infringement; his ideas on and ex- 
periences with electronics en- 
trenpeneurships, and much more. 

Mims' excellent writing style 
makes reading Siliconnections a 

pleasure. And readers of Radio - 
Electronics will find it fun to find 
out how we "scooped [our] up- 
town rival with the first digital 
computer -construction article, 
Jonathan Titus's article on the 
Mark -8." That article appeared 
back in our July1974 issue. And it's 
only part of the facinating history 
of the electronics era. 

HOW TO DESIGN CIRCUITS 
USING SEMICONDUCTORS, by 
Mannie Horowitz; TAB Books, Inc., 
Blue Ridge Summit, PA 17214; 341 
pages, including index; 51/2 x 81/4"; 

softcover; $11.50. 
Here is a sourcebook giving 

practical details of today's semi- 
conductor technology without 
overwhelming you with theory 
and superfluous information. It's a 

handbook designed for realistic 
bench use by both experimenters 
and professionals who need to de- 
sign semiconductor circuits for 
specific applications. 

The extensive coverage includes 
transistors, thyristors, varistors, 
thermistors, photoresistors, Hall - 
effect devices, junction diodes, 
point -contact diodes, JFETS, 
FOTOFETS, IGFETS, Zener diodes, 
triacs, diacs, active and passive fil- 
ters, op amps, oscillators, and 
bootstrapping. R -E 

C I r --r e1 / I I re e 1 1 I /' GILGV I n1/4o , IIVV. 
New and Used Electronic Test Equipment 
Sales Service Rental Leasing 
CIRCLE 266 ON FREE INFORMATION CARD 

HITACHI CCTV Cameras & Monitors 

MODEL KP -120 

Meet the new generation of TV 
cameras that brim with useful features, 
thanks to the MOS solid-state imaging 
devices. 

Compact size and light weight 
Long life and high reliability 
Extreme low -light handling capabilities 
No geometric distortion 
Reduced lag and no sticking 
Excellent immunity to vibration and 
shock 
No effects of magnetic fields 
Sensitive to near -infrared 

MODEL KP -120 Camera Head 
Lenses available 

S775.00 

MODEL HV -720 

Owing to the use of an automatic 
sensitivity adjusting circuit, the only 
necessary camera operation is 
focusing 
A white suppressor circuit ensures 
faithful reproduction on the video 
monitor, even for subjects with stong 
contrast. 
Camera mounting screws are 
provided at the top and bottom of the 
camera, facilitating mounting of the 
camera. 
Switchover to external synchroniza- 
tion takes place automatically when 
an external drive signal is input, hence 
no switch operation is necessary.. 
Synchronizing System: Line -lock 2:1 
interlace. 
Pick-up tube: Vidicon tube. 
Includes 16mm f1.6 lens 

MODEL HV -720 $144.00 
*MODEL HV -730 $199.00 

B&W MONITORS VM -900A 
VM -910 

VM -906 

VM -129 

VM -173 

9"/500 line/video loop 
9"/500 line/video loop/ 
DC restoration/rack 
mountable 
97700 line/video loop/ 
DC restoration/rack 
mountable 
12"/700 line/video loop/ 
DC restoration 
17"/700 line/video loop/ 
DC restoration 

Used Equipment Sale List 

$126.00 
$164.00 

$210.00 

$276.00 

5312.00 

Manufacturer Model Description Price 
Hewlett Packard 141T/8552B Display Storage $13,500.00 

W/8555A Plug -In 
Hewlett Packard 141T/8552B Display Storage 11,000.00 

W/8554B Plug -In 
Hewlett Packard 141T/85528 Display Storage 9,500.00 

W/8553B Plug -In 
Tektronix 4658 Oscilloscope 2,100.00 
Tektronix 2445 Oscilloscope 3,000.00 
Tektronix 2215 Oscilloscope 1,300.00 
Hewlett Packard 86406 Signal Generator 9,000.00 

Option 001 & 003 
Hewlett Packard 6268A Power Supply 1,000.00 
Hewlett Packard 8614A Signal Generator 3,000.00 
Hewlett Packard 100CD Oscillator 250.00 
AUL Instruments ME 30/U Millaterized HP 400 E 200.00 
Hewlett Packard 606B Signal Generator 1,000.00 
Hewlett Packard 608E/F Signal Generator 1,500.00 
Hewlett Packard 1740A Oscilloscope 1,500.00 
Hewlett Packard 334A Distortion Analyzer 1,300.00 

Above equipment sold with 120 day warrantee parts and labor 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Maeb, Charge 41, ADD FOR SNIPPING AND INSURANCE 
VISA COD $0 Io î2S000.. ...$450 
Money Order 
Chad 

325100 to f600.00.. .. ... 86.50 
5501.00 Io 5750.00 .. 86.50 
9751.00 ro 81000 $1350 
aer31000.00 515.00 

Prices subject to change without notice. 
RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park CA91304 /1-818-998-6500 

HITACHI POWER 

DESIGNS 
Hitachi Denshi. Ltd 51LEAD ,E,R 
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Oractical transistor circuit 
desqn and ana1VYlS 

psemerteeeM 

TMleOk dlikett""14T 

Move up to a high paying 
And you can start by actually building your 

own 16 -bit IBM-compatible computer! 
You can create your own bright, high paying future as 

an NRI trained computer service technician. The govern- 
ment now reports that computer service and repair is the 
fastest growing career field. The biggest growth in jobs 
between now and 1995, according to Department of Labor 
estimates, will occur in the computer service and repair 
business, where demand for trained technicians will actually 
double during the next 10 years! There is still plenty of 
room for you to get in on the action-if you get the proper 
training now. 

Total computer systems training, 
only from NRI 

If you really want to learn how to work on com- 
puters, you have to get inside one! And only NRI takes 
you inside a computer, as powerful and advanced as 
the Sanyo MBC-550 series! As part of your training, you'll 
build this Sanyo, which experts have hailed as the "most 
intriguing" of all the new IBM -compatibles. Computer 
critics say, "The Sanyo even surpasses the IBM PC in 
computing speed and graphics quality." 

This hands-on experience is backed up with 
training in programming, circuit design and peripherals. 
Only NRI gives you such in-depth total systems training. 

The kind of understanding built only 
through experience 

Even if you've never had any previous training in elec- 
tronics, you can succeed with NRI training. You'll start with 
the basics, rapidly building on the fundamentals of elec- 
tronics until you master such advanced concepts as digital 

logic, microprocessor design, and 
computer memory. 

You'll build and test 
advanced electronic 

circuits using 
the exclusive NR: 
Discovery Lab° 
and professional 

Digital Multimeter, 
both of which are 

yours to keep. 
You'll assemble Sanyo's 

irielligent keyboard, install the 
ppwer supply and disk drive, and 
interface the high resolution 

mminitor-all the while 
performing hands-on 

experiments and 
demonstrations that 

www.americanradiohistory.com



career servicing computers. 
fine tune your computer skills. And you also get over $1,000 
worth of software, including WordStar and CalcStar. 

Learn to service today's computers 
As you train with your Sanyo, you'll gain the 

knowledge you need to become a computer profes- 
sional. You'll learn to program in BASIC and machine 
language. You'll use utility programs to check out the 
operation of the Sanyo's 8088 microprocessor (the 
same chip used in the IBM PC). You'll learn how to 
debug programs and write your own new software. 

Most importantly, you'll understand the prin- 
ciples common to all computers. Only a person 
who fully understands all the fundamentals can 
hope to be able to tackle all computers. NRI 
makes sure that you'll get the training you 
need to maintain, troubleshoot and service 
computers. 

Learn at home in spare time 
With NRI training, you'll learn at home on your own 

time. That means your preparation for a new career or 
part-time job doesn't have to interfere with your current 
job. You'll learn at your own pace, in the comfort and 
convenience of your own home. No classroom pressures, 
no rigid night school schedules. You're always backed up by 
the NRI staff and especially your NRI instructor, who will 

answer questions, give you guidance and be available for 
special help if you need it. 

Let others worry about computers taking their jobs. 
With NRI training, you'll soon have computers making 
good paying jobs for you. 

Send for free NRI catalog 
Send the post-paid reply card today for 

NRI's 100 -page catalog, that gives all 

the facts about computer training plus 
career training in Robotics, Data Com- 

munications, TVNideo Servicing and many 
other fields. If some other ambitious person 

beat you to the card, write to NRI at the 
address below. 

AraWirSCHOOLS 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll Give You Tomorrow. Ì }t i r 

IBM is a Registered Trademark of International Business Machines 
Corporation. 

19 

www.americanradiohistory.com



LETTERS 

VERSATILE POWER SUPPLY 

The printed -circuit board for the 
versatile bench power supply that 
was featured on our October 
cover is available from Specialty 
Electronic Services, Inc., PO Box 
3320, San Antonio, TX 78211 for 
$8.50 postpaid. (The price was in- 
correctly posted in the Parts List.) 

BUILD YOUR OWN PC/XT 
Inadvertently, we gave the im- 

pression that you should only use 

the Compaq version of MS-DOS in 
the HiTech PC/XT. That is not cor- 
rect. The HiTech 2001 requires PC- 

WRITE TO: 

LETTERS 
Radio -Electronics 
200 Park Ave South 
New York, NY 10003 

DOS version 2.0 or higher. It won't 
boot with Compaq DOS. 
However, you will need the Com- 
paq version for its BASIC program- 
ming language. (IBM's PC, of 
course, has parts of its BASIC in 
ROM.) 

The "Y" adapter mentioned in 
the article is no longer necessary. 
New units are being shipped with 
130 -watt supplies that already have 
3 drive connectors. 

Any readers with comments or 
questions can write directly to the 
author, but enclose a self-ad- 

xnnas %-viliittima. á! 
Jerrold Cordless Cable 
T.V. Converter (58 CHANNELS) 

MODEL LCC-58 

995 NY QUANTITY 

-- 
i ,- 

ELECTRONICS 
770 Amsterdam Ave.. New York, NY 10025 

s ivriie íor r=rlcc ísE page Gaiaio: 

ï TEKNIKA WIRELESS REMOTE CONTROL 
TV TUNER CABLE CONVERTER 

59 Sc,c* '°1 G.roo``s139.9 

F59 
separated ferrule 

AG591U 75 OHM 
Co -Axial Cable B^ r CM. 

ro Shrd 
Copper Braided 

ev WnedalMl 
CWGf51Y\Ir I 

5 '44'91000 ft. 

CONNECTORS _ 2waya50HM 
U/V SPLITTER 

6C/1000 LOT 

1101100 LOT 

F.56 AVAILABLE UPON REQUEST 

F59ALM 
with attached 1/4' grip ring 

SHIPPING CHARGES 
For Orders 
$25 100 

5100 5500 
$500 $750 
$750 and up 

MASTER CAF - 

7C/1000 LOT 

12C/100 LOT 

DD 
$6 50 

58 50 
51050 
51500 

MATCHING 
TRANSFORMER 

Send Purchase Order, Check, 
Money Order or C.O.D. 

or Call Toll ' Free 
NtA l .1.11A,. 
in N.Y. State (212) 865-5580 

CIRCLE 284 ON FREE INFORMATION CARD 
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Build Circuits Faster 
and Easier With Our $20 
Solderless Breadboard 

Introducing the plug-in world of AP 
Product's versatile, low cost breadboards. 

Now you can design, build and test 
prototype circuits just like the profes- 
sionals... and make changes in seconds. 
No messy soldering or desoldering. No 
more twisted leads or damaged 
devices. 

With our ACE 109 and 118 blue bread- 
boards, you simply plug in components 
and interconnect them with ordinary 
hook-up wire. All sizes of DIPs and other 
discrete components up to 22 gauge 
lead diameters snap right into the 
0.1"x 0.1" matrix of the solderless tie 
points... anywhere on the layout. You 
don't need expensive sockets or spe- 
cial tools. Buses of spring clip terminals 
form a distribution network for power, 
ground and clock lines. 

AP Products 100 series breadboards 
give you all the functions and flexibility 
of more expensive circuit evaluators. 
The spring terminals have mechanic- 
ally independent contact fingers to 

CIRCLE 76 ON FREE INFORMATION CARD 

accommodate most DIPs and discrete 
components. 

The ACE 109 has two terminals for 
separate voltages plus a ground con- 
nection. The larger ACE 118 offers the 
same three terminals, plus an addi- 
tional terminal which can be used for 
clocking or another voltage. The back - 
plates are heavy steel to keep the 
boards stationary. 

...and do even 
more with our 
$40 breadboard 

as 

A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway 
P.O. Box 540 
Mentor, Ohio 44060 
800-321-9668 
(Ohio, 216/354-2101) 

/tea 

O 

o 

Don't wait. These low prices won't last forever. Óo See your local AP Products dealer today, or / 
send for a list of dealers in your area. / \\ Oc,O ,05O 

/ g o 
paa G 

r 
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dressed and stamped envelope if a 

reply is needed. 
ELLIOTT S. KANTER 
8631 West Creighton Pl. 
Savannah, GA 31406 

PLEASE PUBLISH THOSE LISTS 
I am planning on building the 

printer buffer described in the Au- 
gust and September issues of Ra- 
dio -Electronics. I am disappointed 
that the micro code for the ROM 
was not published. 

It seems to go against the do-it- 
youself attitude of your magazine. 
I do not have the facilities to burn a 

ROM, but I know there are many 
companies that will burn ROM's 
for a modest fee. I think that pay- 
ing $26 for one ROM is a bit too 
expensive. I would like to suggest 
the following policy to you. 

I suggest that you either publish 
the micro code, or keep some type 
of price limit on parts available 
only through the author. Perhaps a 

percentage of the part's raw price 
could be added on. 

I think you publish a fine maga- 
zine overall, and if you develop 

some policy regarding pro- 
grammed parts, future micro- 
processor -based projects may be 
even more popular with your read- 
ers. 
ALAN ARKEVEIN 
Binghamton, N.Y. 

MAKE YOUR PROJECTS 
BUILDABLE 

I am consistently impressed 
with the quality and variety of proj- 
ects included in your "Build This" 
articles; the "Printer Buffer/Con- 
verter" in the Aug. & Sept. 1985 
issues seemed an especially chal- 
lenging and interesting project to 
tackle. However, I was disap- 
pointed when the article con- 
cluded without listing the software 
necessary to make the system 
work. 

Although the machine code has 
been made available through a 

pre-programmed EPROM, you do 
your build -it -from -scratch readers 
a disservice by providing such 
thorough guidelines to build a 

project, but then withhold the key 
information necessary for a reader 

to complete the project on his 
own. 

You have done a terrific job mak- 
ing your projects "buildable"; de- 
tailed assembly instructions, parts 
sources, and the new PC Service 
are outstanding features that I 

hope you will not change. But I 

urge you to please reconsider the 
space limitation mentioned in the 
article and print for us "build -it - 
all" readers the operating code 
listing in future issues. 
WADE UMPHRIES 
Cape Girardeau, MO 

CAN YOU HELP? 
Reference Build This: August 

and September issues of Radio 
Electronics,"Buffer/Converter For 
Your Printer." 

I contacted the address listed in 
the article for the purchase of a 

board -set for the printer Buffer - 
Converter and was informed that 
the items were not for sale as listed 
in your magazine; they were only 
available as a set (boards and 
EPROM). I can appreciate the com- 
pany's position; however, the 

Yy 

DUAL WATTAGE 
(100 / 140) SOLDER 

GUN W / LIGHT no 

95 
9$Pr,, trod l WG 14400 

DESOLDER HANDPUMP - ALL METAL 
CONSTRUCTION W /CONDUCTIVE TIP 

C-MOS SAFE 

$4.95 
model DP -1 

TERMS: 
$10 minimum order. $1.00 charge for or- 
ders under $10.00. 
$20 minimum charge card order. 
Orders shipped UPS C.O.D. 
Most orders shipped within 24 hours. 
Sales office open 8:00 AM -4:00 PM. 
For prepaid orders add $2.50 for ship- 
ping and handling. 
Should shipping and handling charges ex- 
ceed $2.50, the balance due will be sent 
C.O.D. 

.VISA AND MASTERCARD ACCEPTED 
SEND FOR COMPLETE CATALOG 

TEMPERATURE CONTROLLED SOLDER STATION 

W/ ANALOG METER 
C-MOS SAFE 

$ 59.95 
model TCS-101 

AFRICAN MUMS DEVICES CUP 
P.O. BOX 24 

SHIRLEY, NY 11967 USA 
TEL: (516) 289-4735 

ASD CORP regrets the ificorrect printing or our ono cc 
number in our Sept. AD. our correct phone number is 

516-289-4735. 

CIRCLE 286 ON FREE INFORMATION CARD 

PICK YOUR WICK. 
Chemtronics manufactures desoldering wicks in two 
wire constructions: Chem-Wik for general purpose 
desoldering with maximum solder holding capacity 
and Chem-Wik Lite, faster acting for critical heat 
sensitive components. As electronic equipment 
becomes smaller, more complex, more demanding, 
Chemtronics family of pure copper desoldering wicks 
will meet your needs with a choice of performance 
characteristics for virtually every desoldering 
application. 

Send for free literature today. 

re Chemtronics 
681 Old Willets Path 

Hauppauge, NY 11788 
800-645-5244 

In NY 516-582-3322 
Telex 968567 

CIRCLE 54 ON FREE INFORMATION CARD 

22 

www.americanradiohistory.com



"One sportscaster was on the left, the other on 
the right, and the crowd was all around me as 

I watched my first stereo baseball game on TV." 

I COULDN'T 
BELIEVE IT 

My living room 
seemed as though 
it was 300 yards 
wide. I could hear 
action far to the left, 
and far to the right. I 

could hardly believe I was watching 
television in my living room on a 
15 -inch black and white TV. 

It was Saturday afternoon and the 
Braves' game was being broadcast in 
stereo, as it usually is. However, I 

would never have heard it on my 
TV and stereo without the TE -800 
Stereo Decoder. 

HOOKUP 

The TE -800 was plugged into the 
earphone jack on the TV, and then 
the left and right outputs of the 
TE -800 were plugged into the aux- 
iliary inputs on my stereo. The way 
the TE -800 is designed, it could have 
just as easily been connected to the 
mono audio output on my VCR, 
or alligator -clipped to the speaker 
terminals of the TV if my TV had 
no earphone jack. The unit is even 
designed with an MPX input to be 
used with the newer stereo -ready 
TVs. 

FEATURES 

Only our SPCn' (patent pending) 
circuitry of the TE -800 allows it to 

TE -800 

be this versatile, and to decode ste- 
reo from so many sources. The auto- 
stereo circuitry automatically senses 
when a stereo signal is tuned by the 
TV or VCR, and triggers the 
decoder and the front auto pilot 
light. 

The Stereo-P1exTM circuitry of 
the TE -800 is even special. When 
you are tuned to a TV station or 
program that is not stereo, the 
Stereo-PlexTM circuitry may be acti- 
vated. It makes the program sound 
just like stereo, spreading it out to 
fill the room. 

* MADE IN AMERICA * 

I personally think it proper that the 
company that started Good TV 
Listening twelve years ago with the 
world's first Teledapter in 1972...the 
first TV Audio Tuner in 1974... and 
the first TV Power Amp in 1983, 
is first again with the universal ste- 
reo TV decoder. 

When you call the factory, you 
may be assured that the salesperson 
you talk with is able to handle your 
order knowledgeably. And should 

a Teledapter 
ever need serv- 
ice, it will be 

repaired quickly and cor- 
rectly. All Teledapters come com- 
plete with cables, hookup instruc- 
tions, a Helpline phone number, 
and a satisfaction guarantee. 

Sincerely, 

r David Rhoades 

TRY THE TELEDAPTER' 
AT NO RISK 
Take the first 30 days with Teledapter 
as a test. If you're not completely satis- 
fied, return it for a complete refund and 
your mailing costs. You can't lose. 
Teledapter is also backed with a two-year 
warranty on parts and labor. 
Teledapter TE -800, $195.00 plus $4.00 
postage and handling. 

TOLL FREE 1.800.251-860S 
In Tennessee Call 1-615-381.9001 

24 HOURS 

VISA MasterCard 
AMERICAN DINERS 
EXPRESS CLUB 

Send mail orders to address below. 
Credit card and money orders processed 
immediately. Checks require 18 days. 

REIOAAE! 
NATIONAL CORPORATION 
Department 240 
Highway 99 East P.O. Box 1316 
Columbia, TN 38402 

Add stereo sound to your TV or VCR with 
the TE -800 TELEDAPTER° MTS Stereo Decoder 

CIRCLE 285 ON FREE INFORMATION CARD 

o 
m 
c) 
m 

m 

(D 
CO 
CJ1 

23 

www.americanradiohistory.com



i 
Tools 
and 
Case 

Included!! 

I 

I 
c..3 --10t> 

ATTACHE TOOL KITS 
Your choice of leatherette wood 
case or lightweight aluminum 
case (pictured) 

Plus a fantastic assortment of over 
130 quality tools 
professionals need 
and use every day 

I Features heavy duty 
removable tool boards, 
keyed dual locks & 
storage compartment 
Ideal for computer, 

copy machine, alarm & 
electronics technicians 

i 
i 

i 

AS%695 i 

Compare at $350.00 to $500.00 elsewhere. 

TOOL SET INCLUDES 

(2) Alignment tools 
13) Burnishers 
Decimal/metric conversion wheel 
7 blade feeler gauge 
Ball pen hammer 4 oz. 
Handle, Driver Blades (4-5/8") Red 
Handle, Driver Blades (4-5/B") Blue 
(9) Hex driver blades 
(8) Metric hen key wrenches 
Icepick/scribe 
Case key 
Key chain with 4 -way screwdriver 
Electricians knife 
Inspection mirror 
Multi -tester with probes & fuse 
(9) Nat driver blades 

FREE MULTI -TESTER!! 
Oiler 
Penlight 
4-1/2" diagonal cutting plier 
5-1/4" diagonal cutting plier 
10" groove joint plier 
5-1/4" long nose plier 
6.1/2" long nose plier & culler 
Eztemal retaining ring pliers 
Infernal retaining ring pliers 
3/32" center punch 
1/16" pin punch 
6" stainless rule 
Scissors (sharp, sharp) 
Offset ratchet screwdriver 
#0s2-1/2" phillips clip screwdriver 
Hemostat 

#1n3" phillips screwdriver 
#2 philllips screwdriver/stubby 
#2s4" phillips screwdriver 
3/32"z2" slotted clip screwdriver 
1/8" s 4" slotted screwdriver 
1/8" z 8" slotted screwdriver 
3/16" z 3" slotted screwdriver 
1/4" slotted screwdiver-stubby 
1/4" s 4" slotted screwdriver 
5/16" z 6" slotted screwdriver 
(7) lewelers screwdrivers 
Phillips & slotted screwslarter 
Solder Aid, Fork and hook 
Solder brush 
Solder removal braid 
Solder in poll tube 

Solder sucker 
Solder iron holder 
Soldering iron 

(110/120 V, 30/35W) 
Spring tool, pull 
Spring look, push 
21 Pc. 1/4" drive socket set 
1/4" drive fingertip ratchet 
(8) Retaining plier tips 
Reverse action tweezers 
Wire crimper/stripper 
Wire stripper/cutter 
6" ajustable wrench 
8" ajustable wrench 
(8) Ignition wrench 

For orders of 5 or more sets call Toll Free T 800-423-2567 for quantity 
discount prices!! Qty. Lot No. Item Unit Price Amount 

649 Leatherette Wood Case $50.00 

622 Aluminum Case 565.00 
Name 

494-1 130 Pc. Tool Set S129.00 

392-1 Wood Case & Tools 5169.00 

390-1 Aluminum Case & Tools $189.00 

Subtotal 

Sal s Taz for CA & KY Resident 

Total 

Address 

City Slate 

Phone Zip 

Signature 

D Check or money order enclosed 

D 54/C D Visa Expiration date 

Acct. No. 11111111111111111 
HARBOR FREIGHT SALVAGE CO. 

3491 Mission Oaks Blvd., P.O. Box 6010, 
Dept. T104, Camarillo, California 93011-6010 ' 

re PHONE TOLL FREE 800-423-2567 

items I requested were listed as 

being available as separate items. 
I realize that your magazine 

does not have anything to do with 
the way these items are adver- 
tised; however, they were not 
available as listed and therefore 
could be considered as an im- 
proper advertisement by Alpha 
Electronics. 
DONALD J. GARDNER 
Friendswood, Tx 

In answer to the previous three 
letters: If possible, we try to pub- 
lish the source code for any ROM - 
based project that appears in Ra- 
dio -Electronics, or at least get the 
author to sell the listing fora mod- 
est fee. In the case of the printer 
buffer, however, the author re- 
fused. We were then forced to an- 
swer the question of whether or 
not we should publish the article. 
We came to the conclusion that 
our readers would benefit more if 
we published the article-even 
without the source code-than if 
we decided not to go ahead. 

Is the price of the ROM exces- 
sive? Not if you consider that the 
software for such a project can 
easily take more time to design 
than the hardware-including the 
PC -board layout. Alpha's reason 
for refusing to sell their PC boards 
without the EPROM is to reduce 
the illegal copying of their 
copyrighted software. That's diffi- 
cult to argue against. But we'd like 
to hear what other readers have to 
say. 

A final note: the Parts List is not 
an advertisement. Suppliers of 
hard -to -get parts are listed by Ra- 
dio -Electronics as a service to our 
readers.-Editor 

SUGGESTED PROJECT 

I have been a regular subscriber 
to and avid reader of Radio -Elec- 
tronics for several years, and am 
glad that your magazine has kept 
the electronics touch. 

I would like to see in your col- 
umns, in due course, the neces- 
sary details to build a frequency 
standard, phase -locked to WWV 
or some other suitable radio trans- 
mitter. Such a project, I feel, 
would be appreciated by many 
readers. 
BRYAN PITWALA 
Bronx, NY 
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Electricity and water don't mix. At 
least not in our Heavy Duty Digital 
Multimeters. Because these Oops 
Proof' instruments are protected 
by a system of seals to ensure 
contamination -free dependability 
in even the cruddiest conditions. 

Other abuse -proof features 
include the best mechanical pro- 
tection ever built into a precision 
Digital Multimeter. In fact, every 
one of our Oops Proof multi - 
meters will survive a drop from 
ten feet onto a concrete surface! 

All the Heavy Duty series 
meters measure up to 1000 volts 
AC and 1500 volts DC, with full 
overload protection to those 
maximum voltages even on the 
lowes: range settings. Overload 
circui:ry also provides transient 
protection to 6KV on all voltage 
ranges and up to 600 volts on all 
resistance ranges. 

We also invented a unique. 
long-1=fe rotary switch for our 
Digital Multimeters. You can actu- 
ally feel the difference just by 

rotating the func:icn selector knob. 
You'll find these features in 

a full line of Heavy Duty DMMs 
that offer a 4',2 cigit readout. 
0.05% VDC accuracy. a 10 -amp 
current range, a 2000 -hour battery 
life, dio]e test, trLe RMS and tem- 
perature measurement All this and 
a no -questions, c ne -year warranty. 

You'll want to try one out. 
of course, so drop nto 
your nearest elec- 
tronics distributer 
and drop one. 

0.1985 Beckman Industrial Corporation, A Subsidiary of Emerson Electric Company. Bó` 4 Rw ,media f,=v 
630 Puente Street. Brea. ('A 926_1 (71416,71-48 YIP 
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prks 
T. Pocket - 

Size 
c.°2 Soldering 

Safe, no open flame. 
Only 7 inches long. 

Adjustable, with 
10-60 W power. 

3 tip sizes. 

No cords or 
batteries. 
Runs 60 minutes 
on one refill. 
Heats and cools 
in seconds. 

Portasol'M is the first 
butane -powered, 
portable soldering iron 
that's safe, convenient 
and economical. Not 
much larger than a felt 
marker and as easy to 

use as a cigarette 
lighter, Portasol is 

the ideal tool 
for solder- 

ing and 
desol- 
dering 

in tight 
spots or 

where no 
electrical 

outlets are 
available. And 

because it's 
static free, Portasol 

is ideal for use with 
CMOS and other 

static -sensitive com- 
ponents. 

See the flameless, 
static -free Portasol 
soldering iron at your 
nearest Boardworks 
electronics supply 
dealer. For the location 
of the Boardworks 
dealer nearest you, call 
or write to: 

The Boardworks 
1077 E. Edna Place 
P.O. Box 1678 
Covina, CA 91722 
Telephone (818) 967-3681 

EQUIPMENT 

REPORTS 

JNEL Cablemaster 
Cable/VCR programmer 

Cable users can now use all 
of the features of their 

VCR's. 

CIRCLE 5 ON FREE INFORMATION CARD 

MENTION THE WORD "PROGRAM- 
mability" to a cable subscriber/ 
VCR owner and the response is 
likely to be a scowl. The reason is 
quite simple: VCR's, even the so- 
called cable -ready models, lose 
much of their programmability 
when used with cable TV. 

The reason for that is the cable 
converter. That unit is only capable 
of outputing a single channel at a 

time. That may not seem like such 
a big deal, but consider what hap- 
pens when you want to do some 
unattended taping. Let's say you 
are going away for the weekend 
and you want to record two movies 
that are scheduled to be shown 
during that time. One is on HBO 
on Saturday night; the other on 
Showtime on Sunday morning. 
Setting up the VCR to record the 
first movie is no problem: Set the 
cable converter to the channel for 
HBO, and set up the VCR to record 
the converter's output channel 
(usually either channel 3 or 4) at 
the appropriate time. 

But what about the second 
movie? There's no way to change 
the channel output by the convert- 
er, and thus no easy way to record 
both channels. Of course, if you 
are only interested in the basic, 

non -scrambled services, you can 
get around that problem on some 
cable systems by using a cable - 
ready VCR. But to view the pre- 
mium, scrambled services such as 
HBO, Showtime, etc., you must 
still use the cable -converter, limit- 
ing you to but a single channel- 
unless you own a Cablemaster 
from JNEL (792 S. Main Street, 
Mansfield, MA 02084). 

The Cablemaster 
The Cablemaster is designed to 

be used with an infrared remote - 
controlled cable converter (it can- 
not be used with any other type of 
cable converter). Perhaps the sim- 
plest and most direct way to de- 
scribe the unit is to call it a timer - 
controlled infrared remote. 

Measuring roughly half the size 
of a typical cable converter, it is 
programmed in much the same 
way as a VCR is. Here, however, 
what you are programming is the 
cable channel you wish to record, 
the time and day you wish record- 
ing to start, and the length of the 
recording time. In response to 
those instructions, the 
Cablemaster turns on the convert- 
er, selects the appropriate chan- 
nel, and turns the converter off 
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Superior performance by phone 
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The 8840A 
Digital Multimeter. 

Now, with Fluke telemarketing, you can 

order the most affordable, most powerful 
DMM in its class, from any phone in the 

U.S.A. 

Compare features, compare prices and 

you'll find that no other 51/2 -digit bench - 

top or system multimeter can match it. 

As easy to use as your phone. 
The simplified front panel of the 

8840A is designed for ease of operation. 
Functions are clearly labeled. Even the 

vacuum fluorescent display is easy to 

read. And closed -case calibration and 

50,000 hour MTBF make the 8840A easy 

to live with. 

The 8840A is versatile: it answers your 

bench or system DMM needs. Standard 

capabilities include superior dc voltage 

accuracy (50 ppm at 1 year), 2- and 

4 -wire ohms, dc current, fast autoranging 

and user -selected reading rates. 

Reach out and test the best. 
Call toll -free and our sales engineer 

will tell you about the 8840A. Ask about 

our 15 -day trial period and our one-year 

Fluke warranty. 

Order now. 
1.800.44 -FLUKE 

(1-800-443-5853) Ask for extension 110. 

Fluke 8840A 
Autoranging Volts, Ohms. and Amps 

50 ppm basic dc accuracy (1 year) 

0.16% basic ac accuracy (1 year) 

21/2, 20, and 100 readings/second 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 

© Copyngh11985 John Fluke Mfg Co, Inc. All rights reserved AO frio. 2807-8840 
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when recording is finished. 
The unit features an 8 -event, 14 - 

day timer. It is set in much the 
same way a VCR timer is set, using 
just five pushbutton controls. 
Time, channel selected, mode of 
operation, etc. are displayed on an 
LED readout. Both the readout and 
controls are hidden under a flip - 
up panel when not in use. 

Obviously, since all communica- 
tions between the unit and the 
converter are via infrared signals, 
there are no connections between 

the two units. That does not mean, 
however, that there are no installa- 
tion considerations. First of all, ca- 
ble -TV systems do not all use the 
same infrared units. In fact, there 
are many different infrared re- 
mote -controlled converters used 
by cable -TV companies. And, of 
course, each uses its own par- 
ticular infrared "code" for commu- 
nications. Thus, each Cablemaster 
must be "customized" for use with 
your particular converter. That is 
done via a plug-in module that 

r 

L 

SAMS books. 
Cut out for success! 

Clip this coupon for the most 
authoritative books on state-of-the- 
art technology. SAMS books are 

packed with the most current information, 
plus practical applications for computers, 
communications, digital and audio 
electronics design. They make computing 
and electronics easier, and make you 
more successful. 

Printer Connections Bible 
Explains how easy it is to connect a 
printer to a computer. Filled with dia- 
grams and illustrations showing cables, 
dip -switches and many printer/computer 
combinations. House and Marble, 
No. 22406, $16.95 

Modem Connections Bible 
Describes modems, how they work, how to 
hook them up to various microcomputers. 
An invaluable guide for technicians and 
computer users alike. Richmond and 
Majhor, No. 22446, $16.95 

Landmobile and Marine Radio 
Technology Handbook 
A comprehensive reference guide for 
operation, installation and servicing of 
landmobile, marine or personal radio 
communications equipment. Covers hand- 
held, mobile and base two-way radios, 
marine radio telephone and radar equip- 
ment. Edward M. Noll, No. 22427, $24.95 

How to Read Schematic Diagrams 
(4th Edition) 
Learn how to chart electronics and com- 
puter technology diagrams using flow- 
charts, logic diagrams and other drawings. 
Details components, their symbols, how 
to use components to form circuits, and 
how these circuits operate. Donald E. 

Herrington, No. 22457, $12.95 

Radio Systems for Technicians 
An excellent introduction to the theory of 
broadcast and reception of radio frequencies. 
Explains technical details from amplitude 
and frequency modulation to antennas, 
RF power amplifiers, and radio receiver 
circuits. D.C. Greene, No. 22464, $12.95 

Take the shortcut to success with SAMS 

books. Fill out and return this coupon, 
or to order direct, call Operator 197. 
Paces subject to change without notice. 

800 -428 -SAMS 
Ask for Operator 197. 
In Indiana, call 317-298-5566 

SAM 
Book No. Quantity Price 

Shipping & Handling $ 2.00 

AR, CA, FL, IN, NC, NY, OH, TN, WV 
residents add local sales tax $ 

Total $ 

Name 

Company 

Address 

City 

State Zip 

Daytime Tèlephone No 

U Bill my credit card 

VISA MASTERCARD 

Account No. Exp Date 

Signature (required) 

Check or money order enclosed 
Make checks payable to Howard W Sams 
& Co., Inc 
Mail this form with payment to: 

Howard W Sams & Co., Inc 
Dept DM 

4300 Wet 62nd Street 
Indianapolis, IN 46268 

I)M 197 
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JNEL Cablemaster 
OVERALL 

PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 
VALUE 

JNEL calls a "personality module." 
By tackling that problem in that 
way, the manufacturer has made 
sure that the unit will not become 
obsolete if your cable company 
changes equipment. If that should 
happen, merely remove the old 
module and replace it with the ap- 
propriate new one. One person- 
ality module is included with the 
unit; additional ones can be or- 
dered from the manufacturer. Cur- 
rently, personality modules are 
available for almost all converters 
in common use. 

Another installation considera- 
tion is the placement of the unit. 
Since communication is via an in- 
frared link, that obviously means 
that the Cablemaster must be 
placed so that the cable converter 
can "see" the infrared signals. For 
situations where that is difficult or 
undesirable, a "remote sender" is 
included. Simply an infrared trans- 
mitter that is connected to the 
main unit via a 5 -foot cable, the 
remote sender allows the 
Cablemaster to be placed on top 
of, next to, or even behind the ca- 
ble converter. 

The manual that accompanies 
the unit is pretty much standard 
fare for that type of equipment. It 
tells you how to set up and use the 
unit, and about the manufacturer's 
90 -day warranty, but nothing else. 

Admittedly, this may not appear 
to be the most "elegant" way to 
solve the VCR programmability 
problem. After all, it requires that 
two units-the Cablemaster and 
the VCR-be programmed for co- 
ordinated operation. However, the 
approach is simple, and it works. 

The Cablemaster, with remote 
sender, wall -plug power supply, 
and one personality module, sells 
for $99.95. R -E 

continued on page 30 
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MUST TE 
Commodore Compatible 
Total Telecommunications- 

MODEM 

Access the stock market, take college 
classes, do your shopping, and a whole 
lot more! 
For Commodore 64K or 5X64! 
Has modular jacks for quick, easy hookup 
to your phone system! 
Works on TouchTone® and Rotary (Pulse) 
dialing system (not PBX)! 
Factory Reconditioned With Warranty! 

This single communications package connects 
your Commodore 64K or SX64 for on-line tele- 
phone use. No special computer knowledge is 

required. Super -intelligent software is completely 
menu -driven! Plus, this reconditioned modem 
carries a 90 -Day Limited Factory Warranty! 

Features: 30K software buffer, 300 Baud, auto dial, 
auto answer helps eliminate complex modem 
steps. Works on Tone and Rotary phone systems 
(not PBX). Upload and download of text, programs, 
data files. Prints or stores downloaded files. 
Captures and displays high resolution, mapped 
graphics files. Color selection menu. Connect -time 
clock keeps track of log -on time. ASCII or 
Commodore characters. Smooth screen rolling. 
Includes 6 -ft. modular phone cord. Equipment 
needed: C64, Monitor, and disk drive or SX64. 

NOTE: Price includes trial subscription to over 52 data 
base services for vast information. Initial sign-up fee is 
FREE. All you pay for is the on-line time you use, plus 
monthly rate. 

Original $109.95 List Price: 

Liquidation 
Priced At 

Item H-888-63646-01 Ship, handling: $4.00 
Price subject to change after 60 days. Sales outside 
continental U.S. are subject to special conditions. 

Please call or write to inquire. 

Credit card customers can order by phone. 
24 hours a 
7 days a week 

Toll -Free: 1-800-328-0609 
Your check is welcome! 
No delays in orders paid by check 

C.O.M.B. CO.® Item H-888-63646-01 
14605 28th Ave. N./Minneapolis, MN 55441-3397 
Send-Modems) at $19 each plus $4.00 each for 
shipping and handling. (Minnesota residents add 6% sales 
tax. Allow 3-4 weeks for delivery. Sorry, no C.O.D. orders.) 

My check or money order is enclosed. (No delays in pro- 
cessing orders paid by check, thanks to TeleCheck.) 

Charge: O MasterCard® D VISA 
Acct No Exp 
PLEASE PRINT CLEARLY 
Name 

Address 

City - 
State ZIP 

Phone 

aacnrc 

Sign Here 

C.O.M.B. CO 
Authorized Liquidator 

14605 28TH AVENUE NORTH 
MINNEAPOLIS, MINNESOTA 55441-3397 

MUST LIQUIDATE: 
LIMITED INVENTORY OF ULTRA FAMOUS 

64K COMPUTERS 
AT FAR BELOW DEALER COST! 

GFS. 

PGeS J ¡r0 

Monitor is not 
availaale. See footnote.' 

Millions sold 
at regular prices ... and 
STILL being sold at regular prices! 
Sorry, we're NOT permitted to print the brand name. 
But if you phone us, all details can be divulged. 

Phone Toll -Free: 1-800-328-0609 
PLENTY OF SOFTWARE AVAILABLE! Thousands upon thousands of pro- 
grams are available for it from computer stores across the nation. 

FOR BUSINESS! This is an ideal entry level business computer. Use the 
computer for word processing, data base, accounts payable/receiv- 
able, general ledger, payroll, inventory, tax accounting, spreadsheets, 
mailing lists ... and much, MUCH more! 

FOR EDUCATION! Perfect for everyone from Ph.D. candidates to pre- 
school youngsters. A vast number of programs are available to 
challenge and educate the mind. 

FOR HOMEI Use for analysis of personal investment's, income tax plan- 
ning, storage of recipes and household data. And of course, there are 
hundreds of exciting, fast -paced arcade games available! 

Units sold SINGLY or 
"n any combination 
you desire. 

64K COMPUTER 
Item H-887-63563-00 

DISK DRIVE 
Item H-887-63663-01 

PRINTER 
Item H-887-63831-00 

We reserve the 
right to limit 
quantity pur- 
chases. 

TOTAL 

Original 
List 

Price 

YOUR 
COST 

$200.00 $99 
$269.00 $149 
200.00 $118 

$669.00 $366 
Factory Reconditioned 
With Factory Warranty. 

'NOTE: If you do not have a monitor, you can use 
your TV as a display unit. The computer comes 
already to be hooked up to your TV. 

Credit card customers can order by phone, 
24 hours a day. 
7 days a week CD 
Toll -Free: 1-800-328-0609 

11111 Your check is welcome! 
No delays in orders paid by check. 

C.O.M.B. CO. 
Authorized Liquidator 

14605 28TH AVENUE NORTH 
MINNEAPOLIS. MINNESOTA 55441.3397 

Factory 
Reconditioned 
with Warranty. 

COMPUTER 
64K RAM. 20K ROM standard 
(includes operating systems and 
BASIC interpreter). Text char- 
acters. High resolution graph- 
ics. 320 x 200 pixels. Music syn- 
thesizer produces 3 indepen- 
dent voices, each with a range 
of 9 octaves. 
Typewriter keyboard with 66 
keys for upper and lower case 
letters, numerals, symbols, re- 
verse characters. 2 cursor con- 
trol keys. 4 function keys, pro- 
grammable to 8. Input/output 
ports for user, serial, ROM car- 
tridge, 2 joystick/paddles, vi- 
deo, cassette drive interface. 16 
background, border, character 
colors. 

DISK DRIVE 
Intelligent, high-speed. Exter- 
nal 5'/4" floppy diskette recor- 
der. 2K RAM, 16K ROM. Maxi- 
mum storage of 170K format- 
ted data; 35 tracks. Uses single 
sided, single density disk. Serial 
interface. Second serial port for 
chaining second drive or printer. 
Data transfer rate of 400 bytes 
per second. 

DOT MATRIX 
PRINTER 
Bi-directional 6x7 dot matrix 
impact printer. 60 characters 
per second. Has upper and low- 
er case letters, numerals and 
symbols. All PET graphic char- 
acters. Standard friction feed. 
Maximum of 80 columns width, 
dot addressable. CBM ASCII 
character codes. Original plus 
maximum of two copies. Paper 
width: 4.5" to 8.5". Size: 13"W 
x 8"D x 31/2"H. Weight: 61/2 lbs. 
Power requirements: 120 volts 
AC. 60 Hz. 

C.O.M.B. CO-® Item H-887 
14605 28th Ave. N./Minneapolis, MN 55441-3397 
Send the following items. (Indicate quantity of each.) -64K Computers) Item H-887-63663-00 at $99 each plus 

88 each for shipping and handling. 
I _Disk Drivels) Hem H-887-63553-01 at $149 each plus 88 

each for shipping and handling. 
-Printer(") Item H-887-63831-00 at $118 each plus 87 each 

for shipping and handling. 
(Minnesota residents add 6% sales tax. Allow 3-4 weeks for 

I delivery. Sorry, no C.O.D. orders.) 
I D My check or money order is enclosed. (No delays in process- 

ing orders paid by check, thanks to TeleCheck.) 
I Charge: D MasterCard® VISA 

Acct No Exp - 

PLEASE PRINT CLEARLY 

Name 

I Address 

I City 
I State . - 

ZIP 

Phone 
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Triplett Model 4750 
Digital Multimeter 

True RMS capability and a 

multitude of features make 
this a highly regarded 
member of the Triplett 

family of DMM's. 

CIRCLE 6 ON FREE INFORMATION CARD 

SIMPLIFY VIDEO. 
VIDEO, 

idANTENNA IN AUDIO II OUT 

VIDEO /AUDIO 
OUTPUTS 

VIDEC1AUDu. 
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SATELLITE RECEIVER 
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ALL TVs VIEW VCRs, ANTENNA or SATELLITE 
In this system any TV can connect to the satellite receiver by simply 
tuning to UHF channel 25. VCR1 can be viewed on UHF channel 37. 
VCR2 can be viewed on channel 45. All over -the -air stations can still 
be received on their normal channel numbers. "l'he VCRs can record 
from the satellite receiver by simply tuning to channel 25. To record 
from VCR1 to VCR2, tune VCR2 to channel 37. Note: A CHANNEL. 
PLUS H3V comes pretuned to channels 25, 37 and 47. The user can 
easily change these assignments to any channel between 14 and 62. 

Combine many video sources on one wire 
Channel Plus is a frequency -agile modulator with 
built-in combiner-no filters or traps needed. 
Channel Plus uses UHF to avoid adjacent channel 
interference problems seen in VHF. 
Channel Plus improves picture & sound quality by using 
the direct video & audio outputs from VCRs, satellites, 
cameras, VDPs, computers, etc. 
Channel Plus systems may be expanded to add any 
number of video sources and any number of TVs. 
Watch VCR, satellite, computer, cable box, VDP, 
camera, etc. from any TV by simply selecting its 
channel number. Ctr «nali 

-"BB 711111ffli. -- w: 
-9mmai 

Multiplex Technology, Inc. 
251 Imperial Highway, Fullerton, CA 92635 (714) 680-5848 

CIRCLE 262 ON FREE INFORMATION CARD 

A NEW BREED OF HIGH -PRECISION, 
high-performance, yet moder- 
ately -priced multimeters has slow- 
ly been infiltrating the electronics 
scene. These meters combine 41/2 - 

digit precision, true RMS measure- 
ment capability and micro- 
processor control. Not too many 
years ago, a 41/2 -digit voltmeter 
going for a price like that of the 
4750 would have been perceived 
as an uncommon value. But, as in 
so many other areas of electronics, 
the microprocessor lowers costs 
and at the same time provides pre- 
viously undreamed-of utility. 

Triplett's Model 4750 is one such 
DMM. It measures AC and DC 
voltage in five ranges (to 750 and 
1000 volts, respectively), AC and 
DC current in two ranges (250 mA 
and 10 A for both AC and DC), and 
resistance in six ranges (to 25 
megohms). Voltage and resistance 
ranges may be selected manually, 
or automatically by the 4750. The 
250 mV range allows a resolution 
of 10 µV for both AC and DC mea- 
surements; 100 my resolution is 
obtainable on the highest ranges 
(750 and 1000 volts). 

Accuracy of the Model 4750 
DC voltage accuracy is between 

0.04% and 0.05% for all ranges. AC 
voltage accuracy is ±1% over the 
audio frequency range (10 Hz to 20 
KHz). It is important to understand 
that the 4750 measures and dis- 
plays AC voltages as true RMS val- 
ues. Most DMM's measure the 
average value and multiply it by 
1.11 to obtain an RMS value for dis- 
play. That leads to severe errors 
when measuring anything but 
low -distortion sinewaves. 
However, the 4750 measures and 
displays the true RMS values of tri- 
angular waves, squarewaves, half - 
and full -wave rectified sinewaves, 
and pulses of variable width. 

So far so good, but many DMM's 
offer comparable measurement 
accuracy. What really dis- 
tinguishes the 4750 DMM is its 
ability to measure frequency, tem- 
perature and dBm, and its data - 
hold, peak -hold and relative dis- 
play modes. 

Special features 
The 4750 measures frequency in 

one of four automatically selected 
ranges from 99.999 Hz to 99.999 
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CLEARANCE! 
TEST EQUIPMENT 

SOME EXAMPLES: 
BIOMIATION 

K In2D ANALYZER 
K1050 ANALYZER 

BEEHIVE 
TOPPER TERMINAL 
W/MICROCOMPUTER 
DM -83 BURROUGHS 
COMPATIBLE TERMINAL 

CASE (RIXON) 

DATA IIO 

UNIPAK II 
I320A 
29A 

DATASOÜTH 
I so 

DOLCH 

PROGRAMMING PACK 

CONTROL UNIT 
PROM PROGRAMMER 

PRINTER 

325(íA 

COMEX a wt )i )1 GRID 
COMEX 8 MUI)I'_A1 

RI MODEM 

ANALYZER 

COMPASS 

ACT NOW. 
Quantities are limited. 
The first reasonable offers 
will be accepted. 

MICROCOMPUTER: 

HEWLETT PACKARD 
161013 

I611A 

TERMINALS 

INTEL 
MDS-225 
MDS-225A 
MDS-230 
AIDS- 286 
MDS-286A 

TEKTRONIX 

ANALYZER 
ANALYZER 

VARIOUS MODELS 

MD SYSTEM 
MD SYSTEM 
MD SYSTEM 

MD SYSTEM 
MD SYSTEM 

8(1(12A MD SYSTEM 

WANG 
TERMINAL OFFICE ASS ISTANT 

For our Hot Sheet on the 
complete inventory, send in 
the reader service card or 
call 

800-824-2873 
for details. 

CIRCLE 275 ON FREE INFORMATION CARD 

Overstocked and discon- 
tinued test equipment is 
being sold by U.S. Instru- 
ment Rentals at clearance 
prices. Equipment is pre- 
owned, fully tested and 
warranted. Thousands of 
models from over 100 
manufacturers are repre- 
sented: HP, Tektronix, 
Fluke, Intel and others. 
Special financing is 
available. 

MAKE 
AN OFFERI 

Some overstocked equip- 
ment has to move fast! 
Offers are being accepted 
for analyzers, scopes and 
development systems... 
Products include: HP, 
Tektronix, Intel, Dolch 
and more. 

United States 
Instrument Rentals, Inc. l A U.S Leasing Company 

2988 Campus Drive 
San Mateo, CA 94403 

Please write in your work 
phone number and address 
on the reader service card. 
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tion 
from 

Get all 
on 

O.. 

the newest 
McIntosh 

McIntosh 

XL 

i 

and 
stereo 

Laboratory. 

1 Speakers 

r 

MC 2255 

latest informa- 
equipment 

. ß 

MR 500 
MC 502 
C 504 Preamplifier 

C 31 Stereo Preamplifier 

b 
Stereo Power 

,_.. 

Ò 

Tuner 
Amplifier 

Amplifier 

.1 L 

Send For Your Stereo Information 

McIntosh Laboratory Inc. RE 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 

Name 

Address 

City State 

Zip 

Phone Area Code 

CIRCLE 67 ON FREE INFORMATION CARD 

KHz at an accuracy of ±0.05%. In 
the 10 -Hz range, 41/2 digits of preci- 
sion gives a resolution of 0.001 Hz; 
and in the highest range you get a 

resolution of 1 Hz. In the frequen- 
cy mode, the range keys select in- 
put attenuation, and allow you to 
measure up to ±1000 volts peak. 
Input impedance in the low range 
exceeds 1000 Megohms, and in the 
other ranges is about 10 
Megohms. 

Temperature can be measured 
using a standard K -type ther- 
mocouple probe; the 4750 can dis- 
play temperature in either Fahren- 
heit (-58°-+2192°) or Celsius 
(-50°-+1200°), both at a resolu- 
tion of 1°, and both at an accuracy 
of 0.5% of the current reading. 

Relative voltage levels may be 
read using the dBm function; 0 

dBm corresponds to a level of 
0.7746 volts RMS at 600 ohms and 1 

mW. As with frequency measure- 
ment, the 4750 automatically se- 
lects the proper range for you. 

The DATA -HOLD and PEAK -HOLD 
functions really increase the ver- 
satility of this DMM. Pressing the 
DATA -H switch freezes the value 
currently displayed by the LCD (ex- 
cept when measuring frequency). 
In the PEAK -HOLD mode, the display 
is frozen at its current value, and is 
only updated if that value is ex- 
ceeded. PEAK -HOLD works in the 
manual mode only; you may use it 
to measure AC or DC voltage or 
current, and temperature. 

Similarly, you may measure AC 
or DC voltage or current, and re- 
sistance in the RELATIVE mode. 
When you press the REL switch, the 
value currently displayed by the 
LCD will be taken as a reference, 
and subsequent values will be dis- 
played relative to that value. For 
example, if you press the REL 

switch when the display reads 
10.000 volts, a subsequent input of 
15.000 volts will display as 5.000 
volts, and a 5.000 volt input will 
display as -5.000 volts.. You may 
use the REL switch when making 
resistance measurements to can- 
cel out the effects of lead resis- 
tance. 

Convenience features 
The 4750 includes a number of 

features that make it a pleasure to 
use. One such feature is the con- 
tinuity checker that beeps if the 

Triplett 4750 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 
VALUE 

1 2 3 4 5 6 7 8 9 10 

t 
circuit under test has a resistance 
of less than about 20 ohms. The 
4750 also has a diode -check func- 
tion that feeds a 1 -mA current 
through the device under test; the 
meter then displays the forward 
voltage drop of that device. Also 
included are an auto -polarity in- 
dicator and a 31/2 digit display 
mode. 

The mechanics 
At power -up the 4750 is set to 

measure DC voltage in the auto - 
ranging mode. Other measure- 
ments are selected by means of a 
20 -key membrane keypad. The 1/2 - 
inch high digits make the LCD dis- 
play quite readable; the display 
also has several small annun- 
ciators that indicate the quantity 
currently being measured, special 
modes etc. 

The 4750 weighs about 3/4 
pound (with standard nine -volt 
battery in place), and measures 
about 7 x 31 x 11 (all dimensions 
in inches.) It includes a conve- 
nient tilt stand and recessed safety 
probe -input jacks. The 4750 also 
includes an input jack for an AC 
adapter (power drain is about 50 
mW) and another for a special 
"touch -hold" probe that allows 
the data -hold function to be acti- 
vated without having to move your 
hands from the circuit to the 4750's 
keypad. A 40 -page instruction 
manual is included; its organiza- 
tion leaves something to be desir- 
ed, and there is no index. But the 
necessary material is covered 
more or less adequately. No sche- 
matic is included. 

So if you're looking for a high- 
performance DMM with many 
convenience features, consider 
the Triplett 4750. We recommend 
it. The 4750 lists for $340. For more 
information, contact Triplett Cor- 
poration, One Triplett Drive, 
Bluffton, Ohio 45817. R -E 
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Your guide to every- 
thing that's new in elec- 
tronics, computers and technical 
education. Over 400 items. Discover 
fascinating kits to build, enjoy and learn 
with, as well as assembled high tech products 
for home, business and hobby. 

A subsidiary of Zenith Electronics Corporation 

r 
Heath Company 
Dept. 020-364 
Benton Harbor, Michigan 49022 

MAIL COUPON TODAY and receive the latest 
issue of the Heathkit Catalog free of charge 

Name 

Address 

City 

CL -7836 

L 
CIRCLE 86 ON FREE INFORMATION CARD 

State 

Zip 

1 
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What can you do 
Just about 

CIE can show you how 
Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 
Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 

methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want, 
Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics -a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 
CIE believes in the importance of learning by 
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with electronics? 
rfnything. 

. So most of our courses include special - 
training laboratories keyed to specific less- 
nr practical experience through teaching 

ariments. Our CIE Microprocessor,for 
;ample, comes fully assembled and ready to 

Ise to teach you how a computer CPU works 
nrough a series of experiments you perform 

on your own. 

Are you ready? 
If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll -free at 1-800-321-2155 (in Ohio, 

-800-362-2105). Or mail in the handy reply 
oupon or card to Cleveland Institute of 
.lectronics, 1776 East 17th Street, Cleveland, 
'lb 44114. 

World Headquarters 
Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland. Ohio 44114 

[ I Please send me your CIE Off -Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 

Print Name 

Address Apt. No 

City State Zip 

Age Area Code/Phone No. 

Check box for G.I. Bill bulletin on Educational Benefits 

Ti Veteran H Active Duty 

MAIL TODAY! RE21 
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NEW IDEAS 
This electronic metronome emphasizes the downbeat! 
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FIG. 1 

ELECTRONIC METRONOMES HAVE LONG 

been popular with both elec- 
tronics experimenters and musi- 
cians with a practical bent. All 
metronomes provide a steady 
stream of pulses, but few accent 
the first beat of the measure-the 
downbeat. The metronome pre- 
sented here does, and it allows 
you to vary the counting rate from 
about 1 to 200 beats per minute. A 
rotary switch allows you to select 
an emphasized beat every other 
beat, every third beat, etc., all the 
way to once every nine beats. 

As shown in Fig. 1-a, IC1-a and 
IC1-b form an astable multivibrator 

CLK 

/6 

Vcc 

1 -CZ 
',to/ 78 

93 

44/0s 
v5!,^ 
Q6 S ó 
47 6 IP 
QB `I 

p9 
vss PST 

2 

t9V 

7 3 

8 /5 

// 

SPK.e 

SI 
8E4T5 
PER 

MEASRE 

whose period of oscillation is ap- 
proximately equal to 1/(2.2 x C1 

(R1+ R2)). The astable's signal is 
fed to IC1-c, which buffers the sig- 
nal for further amplification. The 
astable's output is also fed to the 
CLOCK input of I C2, a 40178 (a 4017A 
is also suitable) decade counter. 
That IC's go through Q9 outputs go 
high one at a time for each suc- 
cessive clock pulse received at pin 
14. Switch S1 feeds one of those 
outputs to the 4017B's RESET input; 
whenever the selected output 
goes high, the 40178 restarts its 
counting cycle. That is what deter - 

continued on page 111 

NEW IDEAS 
This column is devoted to new ideas, cir- 

cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333-The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight - 
position rotating adjustment, indexing at 45 - 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten - 
inch height adjustment for comfortable work- 
ing. 

'Tie' 

I agree to the above terms, and grant 
Radio -Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State Zip 
Mail your idea along with this coupon 
to: New Ideas Radio -Electronics, 

200 Park Ave. South, 
New York, NY 10003 
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Super Disk 
Diskettes 
Now... Diskettes you can 
swear by, not swear at. 
Lucky for you, the diskette buyer, there are many diskette 
brands to choose from. Some brands are good, some not 
as good, and some you wouldn't think of trusting with even 
one byte of your valuable data. Sadly, some manufacturers 
have put their profit motive ahead of creating quality 
products. This has resulted in an abundance of low quality 
but rather expensive diskettes in the marketplace. 
A NEW COMPANY WAS NEEDED AND STARTED 
Fortunately, other people in the diskette industry recognized 
that making ultra -high quality diskettes required the best and 
newest manufacturing equipment as well as the best people 
to operate this equipment. Since most manufacturers seemed 
satisfied to give you only the everyday quality now available, 
an assemblage of quality conscious individuals decided to 
start a new company to give you a new and better diskette. 
They called this product the Super Disk diskette, and you're 
going to love them. Now you have a product you can swear by, 
not swear at. 

HOW THEY MADE THE BEST DISKETTES EVEN BETTER 
The management of Super Disk diskettes then hired all the 
top brains in the diskette industry to make the Super Disk 
product. Then these top bananas (sometimes called floppy 
freaks) created a new standard of diskette quality and 
reliability. To learn the "manufacturing secrets" of the top 
diskette makers, they've also hired the remaining "magnetic 
media moguls" from competitors around the world. Then all 
these world class, top -dollar engineers, physicists, research 
scientists and production experts (if they've missed you, send 
in your resume to Super Disk) were given one directive...to 
pool all their manufacturing know-how and create a new, 
better diskette. 
HOW SUPER DISK DISKETTES ARE MANUFACTURED 
The Super Disk crew then assembled the newest, totally 
quality monitored, automated production line in the industry. 
Since the manufacturing equipment at Super Disk is new, it's 
easy for Super Disk to consistently make better diskettes. 
You can always be assured of ultra -tight tolerances and 
superb dependability when you use Super Disk diskettes. If 
all this manufacturing mumbo -jumbo doesn't impress you, 
we're sure that at least one of these other benefits from using 
Super Disk diskettes will: 
1. TOTAL SURFACE TESTING - For maximum reliability, and to lessen tie likelihood of 
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is 
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that 
are in between the regular tracks. 
2. COMPLETE LINE OF PRODUCTS - For a diskette to be useful to you and your 
computer, it must be compatable physically. Super Disk has an entire line of 5'/4 -inch 
diskettes for your computer. 
3. SPECIALLY LUBRICATED DISK - Super Disk uses a special oxide lubricant which is 

added to the base media in the production of their diskettes. This gives you a better disk 
drive head to media contact and longer head and disk life. 
4. HIGH TEMPERATURE/LOW-MARRING JACKET- A unique high temperature and 
low -marring vinyl jacket allows use of their product where other diskettes won't work. This 
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket. 
5. REINFORCED HUB RINGS- Standard on all Super Disk mini -disks, to strengthen the 
center hub hole. This increases the life of the disk to save you money and increase overall 
diskette reliability. 
8. DISK DURABILITY - Super Disk diskettes will beat all industry standards for reliability 
since they will give you more than 75% of the original signal amplitude remaining even 
after an average (Weibul B-50) of 30 million passes. They are compatible with all industry 
specifications as established by ANSI, ECMA, ISO, IBM and JIS. 
7. CUSTOMER ORIENTED PACKAGING - All Super Disk disks are packaged 10 disks to 
a carton and 10 cartons to a case. The economy bulk pack is packaged 100 disks to a case 
without envelopes or labels. 
8. LIFETIME WARRANTY- If all else fails, remember, all disks made by Super Disk Inc., 
have a lifetime warranty. If any Super Disk diskette fails to meet factory specifications, 
Super Disk Inc. will replace them under the terms of the Super Disk warranty. 
9. SUPERB VALUE - With Super Disk's automated production line, high -quality, error - 
free disks are yours without the high cost. 

Order toll free 800 -USA-DISK 

NOW... NAME BRAND QUALITY AT SUPER CE PRICES 
Now, you can buy Super Disk brand diskettes directly from Communi- 
cations Electronics at prices less than"unbranded" generic diskettes. 
Your data is valuable, so why take chances using a diskette that could 
be so unreliable that the manufacturer refuses to put their name on it. 
To save you even more, we also offer Super Disk bulk product where 
100 diskettes are packed in the same box without envelopes or labels. 
Since we save packaging costs, these savings are passed on to you. 
Diskette envelopes are also available from us. These super strong and 
tear resistant Tyvek® envelopes are only $15.00 per 100 pack or 
$160.00 per 2,000 pack. Use order # TE -5 and specify quantity of 51/4" 
diskette envelopes. 

QUANTITY DISCOUNTS AVAILABLE 
Our diskettes are packed 10 disks to a carton and 10 cartons to a case. 
The economy bulk pack is packaged 100 disks to a case without 
envelopes or labels. Please order only in increments of 100 units for 
quantity 100 pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities less than 100 
units are available in increments of 10 units at a 20% surcharge above 
our 100 unit price. Quantity discounts are also available. Order 200 
or more disks at the same time and deduct 1%; 300 or more saves you 
2%; 400 or more saves 3%; 500 or more saves 4%; 1,000 or more saves 
5%; 2,000 or more saves 6%; 3,000 or more saves 7%, 5,000 or more 
saves 8%, 7,500 or more saves 9% and 10,000 or more disks earns you 
a 10% discount off our super low quantity 100 price. Almost all our 
diskettes are immediately available from Super Disk. Our efficient 
warehouse facilities are equipped to help us get you the quality 
product you need, when you need it. 

SAVE ON SUPER DISK' DISKETTES 
Product Description 

51/4" SSSD Soft Sector w/Hub Ring 
5'/4" Same as above, but bulk pack w/o envelope 
51/4" SSDD Soft Sector w/Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
51/4" DSDD Soft Sector w/Hub Ring 
51/4" Same as above, but bulk pack w/o envelope 
51/4" DSQD Soft Sector w/Hub Ring (96 TPll 

Part # 

Super Disk 
100 price 

per disc (S) 

6431-ZJ 0.74 
6437-ZJ 0.54 
6481-ZJ 0.84 
6487-ZJ 0.64 
6491-ZJ 0.94 
6497-ZJ 0.74 
6501-ZJ 1.49 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD= Double Sided Double Density; DSQD= Double Sided Quad Density. 
TPI = Tracks per inch. 

BUY YOUR DISKETTES FROM CE WITH CONFIDENCE 
To get the fastest deliveryof your diskettes, phone your order directly to 
our order desk and charge it to your credit card. Written purchase 
orders are accepted from approved government agencies and most 
well rated firms at a 10% surcharge for net 10 billing. For maximum 
savings, your order should be prepaid. All sales are subject to 
availability, acceptance and verification. All sales are final. All prices 
are in U.S. dollars. Prices, terms and specifications are subject to 
change without notice. A$5.00 additional handling fee will be charged 
for all orders with a merchandise total under$50.00. All shipments are 
F.O. B. CE warehouse in Ann Arbor, Michigan. COD terms are available, 
in U.S. UPS areas for $5.00 extra, and are payable with cash or 
certified check. Michigan residents add 4s/ sales tax. 

For shipping charges add $6.00 per 100 diskettes and/or any 
fraction of 100 5''u -inch diskettes for U.P.S. ground shipping and 
handling in the continental U.S. For 1,000 or more disks shipped to the 
continental U.S., shipping charges are $3.00 per hundred diskettes. 
UPS 2nd day air rates are three times continental U.S. rates. For 
Canada, Puerto Rico, Hawaii, Alaska, or APO/FPO delivery, shipping is 
three times the continental U.S. rate. 

Mail orders to: Communications Electronics Inc., Box 
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a 
Visa or Master Card, you may call and place a credit card 
order. Order toll -free in the U.S. Dial 800 -USA-DISK. In 
Canada, order toll -free by calling 800-CA1-DISK. If you are 
outside the U.S. or in Michigan dial 313-973-8888. Telex 
anytime 810-223-2422. Order your Super Disk diskettes now. 

Copyrights 1985 Communications Electronics Inc. Ad º080185-ZJ 

quantity 10,000 

Min,'Floppy Oiuks 
Lrtetime Warranty 
Arvh,val Oual,ty 
Quantity 10 

Super 
DlSknu 

CIRCLE 272 ON FREE INFORMATION CARD 

less than 

49C 
a disk 
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7- PHILIPS KEITHLEY 
WESTON Non -Linear Systems BA= LEADER 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch -Hold" 
Function 

4'/2 DIGIT 

MULTIMETERS 

WE CARRY A FULL 
LINE OF FLUKE 
MULTI -METERS. 
IN STOCK NOW 

SALE ENDS DEC. 85 

FLUKE 
Frequency measuements to 
200KHz 
dB measurements 
Basic dc accuracy 0.4%; 10µV, 
10 nA and 10 mSt sensitivity 
Relative measurements 
True RMS 
High-speed Beeper 

DYNASCAN 
CORPORATION 

BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 

OSCILLOSCOPES 
100 MHz Dual Trace/ 
Dual Time Base 

1 mV/div sensitivity 
23 calibrated sweeps 
Rectangular CRT with internal 
graticule and scale illumination 
Signal Delay Line 

9 9 
Does not include probes 
($60.00 a pair when purchased with scope) 

QUANTITIES ARE LIMITED 

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 MD 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

2000+ Hour Battery Life w/ Power Down "Sleep 
Mode" New Test Leads VDE & UL Approval 

SALE 

$8995 

75 

0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 

¡4KPRECISION 
INDUSTRIAL 

TRANSISTOR 
TESTER 

$21995 

MODEL 
5206 

Now with HI/LO Drive 

Works in -circuit when 
others won't 
Identifies all three tran- 
sistor leads 

Random lead connection 
Audibly and visually in- 
dicates GOOD transistor 

SALE 

$7995 
and free C70 
holster 73 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

BMW 
100 MHz Dual Time Base 
SCOPE MODEL 

1590 

e439500 

1 
4101.1111.11111111111. 

PRICE DOES NOT 

INCLUDE PROBES 

lmV/division sensitivity to 70 
MHz 
500 µ V/division cascade 
sensitivity 
Four -input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

CAPACITANCE METERS 

$20995 $16995 
MODEL 830 

Automatically mea- 
sures capacitance 
from 0.1pF to 200mF 

0.1pF resolution 
0.2% basic 
accuracy 

3'/2 digit LCD display 

MODEL 820 

Resolves to 0.1pF 

4 digit easy -to -read 
LED display 
Fuse protected 
against charged 
capacitors 
Overrange indication 
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BECKMAN'S CIRCUITMATE ® 

ALL UNDER $100 
AVAILABLE NOW... 

$64 
Circuitmate DM 20- 
31/2 -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 

hFE test, conductance, 
10 amps AC and DC 

ranges, auto -polarity 
auto -zero, auto - 

decimal 

$79" 
Circuitmate DM -25- 
31/2 digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 

capacitance, continuity 
beeper, conductance, 

10 amps AC and DC 
ranges, auto -polarity, 

auto -zero, auto - 
decimal 

R DEC. 31, 1985 

$69" 
Circuitmate DM -40 - 

31/2 -digit multimeter; 
0.8% Vdc accuracy, 

diode test, auto - 
polarity, auto -zero, 

auto -decimal 

$89" 
Circuitmate DM 45 - 

3Y2 -digit multimeter; 
0.5% Vdc accuracy, 

diode test,continuity 
beeper, 10 amps AC 

and DC ranges, auto - 
zero, auto -polarity, 

auto -decimal 

SUPER REBATES 
ON B&K SCOPES 

CALL NOW 

...Quality and Performance 
Beckman and 41/2 Digits... 

True RMS 

$23s°° 

NEW 
Beckman 

Circuit -mate in stock now 
DM10 

AVAILABLE NOW! 

BECKMAN does it 

again...a true RMS 
4' DMM w/1 year 
calibrated cycle at 
a 31/2 digit price. 

$3995 
Model DM 10B 

with Beeper $4995 

ee.r(e` .`-Li 

The DM73 is the smallest digital 
multimeter on the market. Its 

probe -style design makes it ideal 
for taking measurements in hard - 

to -reach test areas. 

SALE 
$59.95 

/Air 
PRf CISII71 

$7695 
1 ne DM 77 gives you 

the convenience of 
autoranging plus 10 

amps ac/dc 
measurement 

capability. You simply 
select the function 
you want, and the 

DM 77 automatically 
sets the required 

range. 

( 

POWER SUPPLIES 

MODEL1 

Isolated 0-50VDC, continuously 
variable; 0.2A in four ranges 
Fully automatic shutdown, 
adjustable current limit 
Perfect for solid state servicing 

dlie4.444 

Small Size 
Complete 
Autoranging 

"Touch Hold" 
Audible 
continuity 
checking 

MODEL 1650 

Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5VDC, 5A 
Two 0 to 25VDC outputs at 0.5A 
Fully automatic, current -limited 
overload protection 

FUNCTION GENERATORS 

M202Dp L 332995 
$19995 

Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz in six ranges 
Push button range and function 
selection 
Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 

SWEEP FUNCTION 
Four Instruments in one package - sweep generator, function 
generator, pulse generator, tone - 
burst generator 
Covers 0.02Hz-2MHz 
1000:1 tuning range 
Low -distortion high -accuracy 
outputs 

r- 
TOLL FREE HOT LINE 

4 
THE TEST EQUIPMENT SPECIALISTS - ADVANC 

212-730-7030 

26 WEST 46th STREET, NEW YORK, N.Y. 10036 
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NEW PRODUCTS 

CIRCLE 21 ON FREE INFORMATION CARD 

MICRO -OHMMETER, model 510, is 

a 4-1/2 digit micro -ohmmeter de- 
signed to measure the resistance 
of switch and relay contacts, preci- 
sion resistors, transformer and 
motor windings, connectors, or 
any other low -resistance devices. 
It has five ranges, from 19.999 mil- 
liohms to 199.99 ohms full scale, 1 

micro -ohm resolution, and a basic 
accuracy of 0.02%. A parallel BCD 
interface is also provided. 

Three measurement modes are 
provided. The continuous DC 
mode is useful for measuring the 

resistance of inductive compo- 
nents; the switched DC mode re- 
moves the effect of thermal 
voltages, the largest source of er- 
ror in low -resistance measure- 
ments; and a pulsed mode is 
provided for thermally sensitive 
devices like fuses. 

The model 510, with standard 
probes, is priced at $895.00. It is 
also available with model 506 
micro -probes, at $945.00.- 
Cambridge Technology, Inc., 2464 
Massachusetts Avenue, 
Cambridge, MA 02140. 

THERMAL WRITING OS- 
CILLOGRAPHS, the 8K20 Series, 
feature large LED elapsed -time 
readout, frequency response to 
125 Hz, long -life thermal pens, and 
2 to 16 channels of recording. The 
recorder is available with either 40 - 
mm or 80 -mm galvanometers in 
seven different mainframes. 

Three types of input amplifiers 
are available: high gain, low gain, 
and direct fixed range with sen- 
sitivities from 0.5 mV/cm to 200 
volts/cm. Paper speeds are selecta- 
ble from 500 mm/second to 1 mm/ 
minute., and timing intervals avail- 
able are 0.1 second, 1 second, 0.1 

minute, or 1 minute. Several of 

these recorders may be slaved to a 

master 8K20 recorder using the 
timing -signal output to increase 
the number of channels recorded 
synchronously. 

CIRCLE 22 ON FREE INFORMATION CARD 

Also standard on this recorder 
are: a character printer that can 
print the date and data record 
number, elapsed time, and will 
also accept and print an ASCII type 
input; automatic electronic over - 
range protection; event marker; 
simultaneous pen lift, and provi- 
sion for roll or Z -fold chart paper. 
Remote control of chart drive, pen 
heat on/off, paper -drive syn- 
chronizer, timing marker, and 
event marker is also standard. Ad- 
ditionally, this recorder provides 
timing, record on/off, and record - 
status outputs. Optional are: a pa- 
per take up, a standard 19 -inch 
rackmount adaptor, and a paper 
rewinder. 

The 8K20 Series is priced from 
$3475.00.- Soltec Corporation, 
11684 Pendelton Street, Sun Valley, 
CA 91352. 

PC -BOARD LAYOUT KIT, model 
G5024PC, is based on a 18" x 24", 

blond -hardwood light box with a 

fitted royal blue carrying case. The 
case features dual zipper closure, 
and a full-size pocket with zipper 

continued on page 112 
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260 Motor Parkway, Hauppauge, NY 11788 

VIDEO ACCESSORIES 
Highest quality Highest performance Lowest prices 

bp VIDEO -CINE 
CONVERTER 

The BP Video -Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8mm or ? 6mm 
movie film to VCR tape. The Video - 
Cine Converter's precision optics put 
the image from your movie or slide 
projector on a high -contrast, rear 
projection screen. Your video camera 
shoots that image, can color -correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector. If your 
video camera lacks close-up capability, 
you will need a macro lens attachment 

MODEL V-1701 $ 
Macro Lens Attachment 

Model3314 9495 

FOR ULTIMATE VIEWING 
TEKNIKA 
WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 

Model 6510 

$1695 

Wireless remole control with volume for cable 
TV, VHF -UHF antenna systems upgrades any 
TV to 140 channel capability. 

Works with any TV set Quick, easy 
installation Off -air and cable compatible 
Quartz frequency synthesizer tuning Direct 
access/memory scan selector Ultra -compact, 
hand-held wireless remote control 

131P 

81 CHANNEL WIRELESS 
REMOTE CONTROL 

Model V7661 $ 

Wireless remote control on/off, channel 
selection and fine tuning. 

Works with any TV 61 channel capability 
Microcomputer controlled PLL operation 
Converter panel controllable for channel up, 

down, on/off, fine tuning. LED display 
Compatible with CAN systems. 

STABILiZER/IMAGE ENHANCER/RE 
CONVER7'ER/VIDEO FADER/2-WAY 
DISTRIBUTION AMPLIFER 

Model V1880 $ 

Hook-up 
cable kit 

$11.75 

The most versatile all -in -one video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 
output distribution amplifier. 

Model V4804 

Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 

Charge it with VISA/MASTERCARD. = «ID, Phone orders accepted. 

VIDEO TAPE REWINDER 

Toll Free Fordhani 800-645-9518 
In NY State 800.832-1446 

Model V7777 VHS 19,Model 
V7778 BETA 

Reduce wear and tear of your 
VCR heads with the AC 
powered circuit protected 
rewinders, LED power -on 
indicators. 

Service and Shipping Charge Schedule 
FOR ORDERS ADD 
$25-250 $4.50 
$251-500 $6.50 
$501-750 $8.50 
$751-1,000 $12.50 
$1,001 and up $15.00 
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Fire, Emergency Radio, and more. 

Our radios deliver the local news. 
From bank hold-ups to three 
alarm fires. It's on -the -scene 
action. While it's happening from 
where it's happening ... in your 
neighborhood. 

You can also listen to weather, 
business and marine radio 
calls. Plus radio telephone 
conversations that offer more real 
life intrigue than most soap 
operas. And with our new models, 
there's even more. 

Unique Capabilities 
Introducing two all new Pegency 
scanners. First, there's the 
MX7000, a 20 channel, no -crystal 
unit that receives continuously 
from 25 to 550 MHz and 800 MHz 
to 1.2 GHz. That's right! 
Continuous coverage that includes 
VHF and UHF television audio, 
FM Broadcast, civil and military 
aircraft bands and 800 MHz 
communications. Next in line is 
the new MX4000. It's eight band 
coverage includes standard VHF 
and UHF ranges with the 
important addition of 800 MHz 
and aircraft bands. Both units 
feature keyboard entry, a 

multifunction liquid crystal 
display and selectable search 
frequency increments. 

Practical Performance 
If you don't need the 800 MHz 
range coverage, Regency offers 
two exciting new units. The 
MX5000 is a 20 channel, 
no -crystal scanner that receives 
continuously from 25 to 550 MHz 
with all the same features as the 
MX7000. Then there's the 30 
channel MX3000. It's digitally 
synthesized so no crystals are 
necessary, and the pressure 
sensitive keyboard makes 
programming simple. What's 

CIRCLE 270 ON FREE INFORMATION CARD 

more, it has a full function digital 
readout, priority, search and scan 
delay, dual scan speed, and a 
brightness switch for day or night 
operation. 

At Home Or On The Road 

With compact design, easy access 
front panel and mounting bracket 
these Regency scanners are ideal 
for mobile* use. But we also 
supply each radio with a plug-in 
transformer and a telescoping 
antenna so you can stay in touch 
at home. The MX4000 even has a 
rechargeable battery pack so it's 
fully portable. 

See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and other 
new Regency Scanners. Or, write 
Regency Electronics, 7707 
Records Street, Indianapolis, 
IN 46226. w 

ELECTRONICS, INC.® 
7707 Records Street 
Indianapolis, IN 46226-9989 

*Mobile use subject to restriction 
in certain localities. 

www.americanradiohistory.com



Want to learn about 1985s most interesting developments 
in digital IC's? Read on! 

ROBERT GROSSBLATT, CIRCUITS EDITOR 

IF WE HAD TO SUM UP 1985's OVERALL 
trend in digital IC development, we would 
have to say "faster, less power consump- 
tion, and smaller." 1985 also saw a con- 
tinuation of the trend to push CMOS to its 
limits-and beyond. It's safe to say that, 
although we haven't really approached 
those limits yet, the semiconductor indus- 
try is working hard to get there as quickly 
as possible. 

The majority of new digital IC's are 
CMOS, and the majority of those that 
aren't CMOS are faster versions of IC's 
already in production. Most of 1985's new 
entries were memory IC's and program- 
mable gate arrays. The most exciting 
event in 1985, however, has to be the pro- 
gress attained by the government -spon- 
sored VHSIC (Very High Speed Inte- 
grated Circuits) program. 

VHSIC and the feds 
The Pentagon began its VHSIC pro- 

gram in 1980; it is scheduled to continue 
until 1990. Eight companies are involved 
in the program: Honeywell, TRW, 
Hughes, IBM, Texas Instruments, 
Motorola, National Semiconductor, and 

Westinghouse. From the beginning, 
VHSIC's main goal has been to increase 
the maximum operating speeds of inte- 
grated circuits. That goal was to be ap- 
proached in two stages: operating speeds 
of 25 MHz, then speeds of 100 MHz. 

The first stage was attained in 1985; 
VHSIC contractors are now producing 
and delivering 25 -MHz IC's. Those high 
speeds have been attained by reducing IC 
trace width. The industry standard is 
about three microns, although some man- 
ufacturers have selected parts available 
with two -micron spacing. TI, AMI, and 
National are among the companies pro- 
ducing custom gate arrays with two -mi- 
cron spacing. 

By contrast, phase one of the VHSIC 
program was achieved by developing IC's 
with a spacing of 1.25 microns. The goal 
of phase two is to attain widths of 0.5 
micron Shrinking the trace width does 
more than just allow an increase in the 
clock rate; more components can also be 
squeezed onto the substrate, of the IC. 
Hence, reducing trace widths gives us 
IC's that can both operate faster and han- 
dle more complex tasks. 

VHSIC IC's presently being produced 
for the Pentagon are designed tòr specific 
applications. The day you'll be able to call 
your local supplier and order standard 
gates with 25 -MHz operating speeds is 
still some time in the future. But in the 
past, restr_cted government technology 
has tended to migrate-eventually-to 
the civilian market, so it's only a matter of 
time until VHSIC parts become com- 
monly available. 

However, that's not to say that the 
VHSIC contractors have ignored the com- 
mercial market altogether. Honeywell, for 
example, has signed a licensing agree- 
ment with ETA Systems to market the 
HC20,000. shown in Fig. 1. It is a CMOS 
array containing 20,000 gates. The 
HC20,000 uses Honeywell's CMOS Ill 
technology to attain 1.25 -micron trace 
spacing. 

Of the 20,000 gates on the chip, 18,000 
are available for user programming; the 
remaining 2,000 gates are used by ETA's 
proprietary BEST (Built-in Evaluation 
and Self Test) system, a diagnostic and 
test -pattern generator bat will run user 
simulations of the IC at full operating 
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FIG. 1-HONEYWELL'S HC20,000 GATE ARRAY 
is a CMOS part that has 20,000 gates, 1.25 -mi- 
cron spacing, and built-in self -test capability. 

speed -25 MHz. The BEST system can 
feed the IC with four pseudo -random test 
patterns, one per clock cycle, and store 
the resulting checksum in onboard regis- 
ters. 

The CMOS III technology allows inter- 
nal gate delays of a staggeringly low 400 
picoseconds. As Honeywell points out, 
that makes the HC20,000 the fastest high - 
density gate array currently on the market. 
Such high speed doesn't come cheaply, of 
course; when the first production parts 
become available early in 1986, the price 
is expected to be at least $300. 

The manufacture of VHSIC compo- 
nents involves unique fabrication, pro- 
duction, and environmental problems that 
are just now beginning to be solved. Once 
the contractors work those problems out, 
VHSIC parts will become generally avail- 
able, and they will undoubtedly have a 
major impact on the OEM market. 

CMOS memory 
The introduction of new IC's is always 

done with the market place in mind, and 
the major market for the semiconductor 
industry has always been, and continues 
to be, OEM's. New, high -density IC's 
have always been difficult to sell when 
they were available only from a single 
source, even though everyone marvels 
when a new IC replaces an entire circuit 
board. However, the decision to redesign 
for such a new IC is a major one for 
OEM's. They worry about being able to 
obtain proper quantities of such new parts 
when they need them. Hence it's interest- 
ing to note that several companies intro- 
ducing new IC's this year are announcing 
second sourcing at the same time. 

National Semiconductor, for example, 
introduced the NMC27C256 this year; it 
is a 256K byte -wide (32K by 8) CMOS 
EPROM with access speeds as low as 200 
nanoseconds. They also announced that 
the part would be available from VLSI 
Technology as the VT27C256. National's 
second -sourcing arrangements are not the 
whole story, however. Development of the 
27C256 was a joint effort: National de- 

signed the IC, and VLSI Technologies 
developed the manufacturing process. 
That significantly reduced the time 
needed to get the IC into production, re- 
duced the cost of development, and, as a 
result, lowered the IC's price. 

One -megabit ROM 

Mostek introduced the MK3901M, a 
one -megabit ROM with standard address - 
and data -bus multiplexing. Internal stor- 
age arrangements are unique in that a con- 
trol pin allows you to organize the IC's 
memory matrices as either 128K x 8 or 
64K x 16. Obviously, Mostek has both 
the 8- and the 16 -bit computer markets in 
mind. 

The MK3901M comes in a standard 28 - 
pin package, and has an access time of 120 
nanoseconds. Mostek achieved those 
feats by using 1.5 -micron spacing and 
double -level metal fabrication tech- 
niques. Typically, initial pricing is high: 
about $55.00 in 1000 -piece lots. But as 
the MK3901M gains in popularity, that 
price is certain to fall considerably. 

High-speed RAM 

Intel uses a similar fabrication tech- 
nology in their double -metal CHMOS III 
process to produce the 51066 and the 
51067, 16K x 1 static RAM's with access 
times of 35 nanoseconds. Both parts are 
housed in the industry -standard 20 -pin 
package, so those IC's are pin -compatible 
replacements for standard 16K x 1 mem- 
ories such as the 2167. 

The two parts differ in that the 51067 
has the automatic power -down feature in- 
troduced by Intel with their 2147H some 
years ago. That feature is completely 
transparent to the user of the IC; it can 
result in a 90% savings over the already 
low power requirements of the CMOS 
family. 

Automatic power -down works as fol- 
lows. One clock cycle after the 51067 is 
three -stated by putting a high on its SE- 
LECT pin, the IC automatically goes into 
its power -down, data -retention mode, 
where it stays until the IC is again en- 
abled. The difference in current drain is 
impressive. The IC uses 60 mA when 
active, but only 3 mA during power down. 

CMOS DRAM and controller 
Although many CMOS DRAM's were 

introduced in 1984, 1985 saw a dramatic 
increase in CMOS storage capacity. The 
51064 and 51C256 from Intel (and similar 
parts available from other manufacturers) 
are CMOS IC's that are pin compatible 
with the familiar NMOS 4116's and 
4164's. 

With CMOS DRAM becoming avail- 
able, CMOS memory controllers couldn't 
be far behind. Intel's 82C08 is a pin -com- 
patible CMOS version of their 8208. It 
can directly control dynamic RAM parts 
as large as 256K, and, like many CMOS 

parts that appeared this year, it has a 
power -down mode in which only the re- 
fresh circuitry operates. Energy savings 
are substantial; 60 mA is used in the active 
mode, but only 1 mA in the power -down 
mode. 

Undoubtedly, the 82C08 will most 
commonly be used with microprocessors. 
Although it works well with eight -bit 
CPU's, the fact that it can directly control 
as much as 1 megabyte of memory shows 
that it was designed with sixteen -bit mi- 
croprocessors in mind. And that's not sur- 
prising considering that Intel is the prime 
source for the 8088 microprocessor used 
in the IBM PC. 

Non-volatile RAM 

Over the years manufacturers have tried 
to design memory components that have 
the ease -of -use characteristics of static 
RAM, and that also retain data when 
power is removed. As CMOS technology 
has improved, the amount of power 
needed for data retention has been re- 
duced drastically. Today, a few micro - 
amps are often enough to ensure complete 
data retention. Mostek has introduced 
what must be the ultimate memory of that 
type: the MK48Z02. As shown in Fig. 2, 
it is a 2K x 8 CMOS static RAM similar 
to the familiar 6116. 

The IC differs from standard CMOS 
parts in that it is what Mostek calls a 
"Zeropower" RAM. That means the IC 
has a built-in power source that provides 
all the power needed for data retention. 
The MK48Z02 constantly monitors Vcc, 
and if it falls within the range of 4.5 to 
4.75 volts, the IC automaticallÿ write - 
protects itself. If the supply falls below 
4.5 volts, the IC completely disables it- 
self: inputs are disabled and outputs are 
three -stated. If the supply falls below 
about three volts, one of two lithium cells 
built in the IC will be connected to the 
internal storage cells, hence guaranteeing 
data retention. Special comparator and 
reference circuitry selects which cell to 
use, and sets an error flag if either cell 
falls below two volts. 

Shadow RAM 
Another non-volatile RAM design is 

the shadow RAM, which provides invisi- 
ble, automatic back-up of memory by an 
EEPROM. Xicor has been manufacturing 
shadow RAM's for several years now, and 
only recently have they been appearing in 
consumer -oriented products. Both Hayes 
Microcomputer Products and Videx, Inc. 
have used these "Novrams" to store con- 
figuration data in their computer prod- 
ucts. This year Mostek introduced the 
MK4701, shown in Fig. 3, a 128 x 8 

shadow RAM in a standard 28 pin pack- 
age. 

Mostek's part differs from the competi- 
tion in that the user has much more flex- 
ibility in specifying how the "store" 
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FIG. 2-MOSTEK'S MK48Z02 IS A 2K 8 CMOS "ZERO -POWER" RAM featuring two built-in lithium 
cells that automatically supply power to the RAM array whenever power falls below about three volts. 
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FIG. 3-MOSTEK'S MK4701 IS A 128 K 8 SHADOW 
may be written to the IC more than 10,000 times. 

function works. In addition to the soft- 
ware -controlled store command, the 
MK4701 can be set up to store data auto- 
matically whenever it detects a power 
failure. The trip point for the Auto Store 
function can be adjusted to prevent false 
triggering. 

Mostek added those features to the IC, 
and still made it pin compatible with the 
6116. The MK4701 acts as a normal RAM 
until the user puts it in a special configura- 
tion mode. In that mode, the user writes 
directly to EEPROM cells outside the nor- 
mal memory address space, and those 
cells contain data on the IC's trip point. 
how the chip -select pins (CSI-CS4) func- 
tion, etc. The access time of that IC (150 
nanoseconds) makes it the fastest shadow 
RAM on the market. 

Bubble memory 
It you thought that bubble memory was 

dead and gone, Intel has a surprise for 
you. They have introduced the 
BPK70AZ, a complete 128K x 8 bubble - 
memory subsystem. The complete system 
is composed of seven IC's: 

7110AZ, One -megabit bubble memory 
7230, Current pulse generator 
7242, Dual formatter/sense generator 

AUTOMATIC 
DATA 

PROTECTION 
CIRCUITRY 

RAM with ten-year data -retention capability. Data 

7250, Coil predriver 
7254, Quad VMOS coil -drive tran- 

sistors 
7220, Bubble -memory controller 
The maximum data transfer rate is 100 

kilobaud; random access time is 48 ms. If 
you compare bubble memory speeds with 
some of the new memory devices dis- 
cussed above (or older devices, for that 
matter), bubble memory may not appear 
to be on the forefront of technology. But if 
you compare bubble access times to those 
of floppy disks, bubble looks much better. 

Programmable Gate Arrays 
1985 will also be remembered as the 

year that Programmable Gate Arrays (and 
other customizable IC's) came of age. For 
some time now, development efforts have 
concentrated on increasing speed while 
simultaneously reducing power require- 
ments. Memory devices such as 
NOVRAM's, ROM's, and PROM's may 
be used to achieve solutions with micro- 
processors and software. But other solu- 
tions are still possible with old-fashioned 
logic-gates, flip-flops, and the like. 

The two -micron CMOS processes used 
by many IC manufacturers have enabled 
them to jam an astounding number of 

gates onto a single substrate. By fabricat- 
ing a custom mask for the array, individu- 
al gates can be connected together to solve 
specialized logic problems. The OEM de- 
fines the layout of the mask, and the col- 
lection of standard logic elements 
becomes a "custom" part. The advantage 
for the OEM is that he gets a customized, 
economical part that can operate at the 
high speeds associated with simple logic. 
Of course the entire process is rather com- 
plicated as it involves software emulators 
to design and test the planned array. But 
the hardware portion is similar to mask - 
programmable ROM. 

AMI has been in the custom -gate -array 
business since 1966, and their current 
two -micron double -metal CMOS tech- 
nology allows single packages to contain 
as many as 10,000 gates. If that doesn't 
impress you, you're probably thinking 
about transistors, not gates. Remember 
that each gate can contain four or more 
transistors. 

Sceptre II 

As you no doubt imagine, designing a 
custom array can be a lengthy process 
even with the proper tools. To aid that 
process, AMI has designed a unique piece 
of software called Sceptre II, a CAD 
(Computer Aided Design) program that 
translates user -entered schematic draw- 
ings into files that can be processed at 
AMI to generate array masks. 

Sceptre II has several features worthy of 
mention. First of all it contains an emula- 
tion package that allows the user's design 
to be tested for problems such as bus con- 
tention, electrical integrity, and so on. 
Moreover, unlike similar software from 
other manufacturers, Sceptre II runs on an 
IBM PC! The photograph shown in Fig. 4 
shows a sample Sceptre screen. After the 
OEM finalizes the design, a floppy disk is 
sent to AMI for processing that ultimately 
results in the array mask. 

Other custom arrays 
Both National and Mostek (among 

others) have realized the advantages of 
custom gate arrays, and both began push- 
ing the technology heavily in 1985. 
Mostek announced their GB series of gate 
arrays fabricated with two -micron tech- 
nology. Available parts range from the 
MKGBI000D, with the equivalent of 
1120 NAND gates, to the MKGB10000D, 
with 9776 gates. Those IC's have gate 
delays of only 1.5 nanoseconds! In Fig. 
5-a, we show a schematic equivalent of 
one cell, and in Fig. 5-b, a representation 
of the actual layout of one such cell on the 
IC's substrate. The Mostek LDD/TT fab- 
rication process uses two -micron spacing, 
but actually produces gate lengths of 1.8 
microns. 

National's gate -array series, the 
SCX6200, is built with their two -micron 
technology called "MicroCMOS." Like 

o 
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FIG. 4-AMI'S SCEPTRE II PROGRAMMABLE 

Mostek, National has a software design 
package (with a library of standard gates 
and macro definitions) that greatly sim- 
plifies designing a custom gate array. 

Sprague's BiMOS II IC's 
Anyone who has ever designed a circuit 

with CMOS IC's is aware of the output - 
power limitations imposed by that logic 
family. Those limitations are a con- 
sequence of CMOS's internal con- 
struction, and that is one area in which 
reduced trace widths have no advantage 

b 

FIG 5-AN INDIVIDUAL CELL IN MOSTEK'S 
MKGB1000D series is composed of four individ- 
ual MOS transistors, as shown at a. The actual 
layout of those transistors is shown at b. 

gate -array design program runs on an IBM PC. 

whatsoever. Sprague has solved the prob- 
lem by distinguishing between pure- 
CMOS components and CMOS-compati- 
ble components. After all, power -han- 
dling capability is a problem for an IC's 
output, not its input. 

Sprague's BiMOS II family of high- 
speed power drivers is fabricated with 
seven -micron spacing. (Effort is under- 
way to upgrade to 5 -micron BiMOS III). 
What makes BiMOS IC's unique is that 
they have CMOS inputs for the data and 
control lines, as shown in Fig. 6-a, and 
bipolar outputs, as shown in Fig. 6-b, for 
power handling. Sprague thereby main- 
tains CMOS compatibility, and provides 
IC's like the UDN2545B, a universal 
quad driver that can deliver 80 volts at 2 
amps! That is possible for two reasons: the 
hybrid CMOS/Bipolar IC configuration 
and Sprague's special packaging. 

Sprague's batwing package is actually 
an old technique, but it's well suited for 
increasing thermal transfer from the IC's 
substrate to the outside world. The inter- 
nal wafer is mounted on a copper frame; 
that frame is brought outside the IC as two 
connected pins on both sides of the pack- 
age. That allows internally generated heat 
to exit the IC via a path that is highly 
thermally conductive. 

Other features of the BiMOS family 
include the kind of chip -enable logic you 
find in standard CMOS parts; BiMOS 
components also feature thermal -shut- 
down and over -voltage protection. 

One of Sprague's more interesting 1985 
introductions is the UDN2541/42 quad 
NAND gate. Each gate appears to the 

circuit driving it as a logic -level input. But 
each output is a transistor stage composed 
of non -Darlington saturated outputs con- 
trolled by an on -chip variable current 
source. Each output is protected from in- 
ductor transients by surge-surpressing di- 
odes. That allows the IC to drive loads of 
1.5 amps at 80 volts. 

Sprague's BiMOS II UCN-58XX fam- 
ily contains a variety of latching logic 
elements with word widths ranging from 
four to thirty-two bits, in both serial and 
parallel configurations. All members of 
the family have high drive capability, and 
although they're not strictly CMOS parts, 
the internal configuration is transparent to 
the user. For example, the UCN-5821A is 
an 8 -bit serial -to-parallel converter with 
CMOS inputs; the IC's outputs can sink 
350 mA at 50 volts. 

INPUT 

a 

OUTPUT 

OUTPUT 

FIG. 6-SPRAGUE'S BIMOS II SERIES of digital 
and analog IC's makes use of a MOS input stage, 
like that shown in a, and a bipolar output stage, 
like that shown in b. 

Conclusions 
Tremendous increases in speed have 

been brought about in 1985, along with 
complementary decreases in power con- 
sumption. As advances continue to be 
made in digital technology, the result will 
be an ever -narrowing gap between "digi- 
tal" and "analog." For example, sam- 
pling rates for DAC's are increasing 
rapidly, so it's only a matter of time before 
digital -to -analog conversion becomes the 
first processing step in what used to be 
exclusively analog applications. 

When phase two of the government's 
VHSIC program really takes off, operat- 
ing speeds of 100 MHz will become com- 
monplace. And when that happens, the 
difference between digital and analog 
may disappear altogether. But for now, 
analog is still very much with us, so, to 
find out what's new in that field, turn to 
the next article and keep on reading. R -E 
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1985 was not a banner year for analog -IC development; but 
things haven't exactly ground to a halt, either Read about some 

of the year's most exciting innovations here. 

ROBERT GROSSBLATT, CIRCUITS EDITOR 

THE EXPLOSIVE GROWTH OF THE PERSONAL -COMPUTER 
market the past few years has caused semiconductor man- 
ufacturers to emphasize development of digital integrated 
circuits to such an extent that one might think development 
of analog IC's had been discontinued altogether. Well, 
that's not really the case. There is still quite a bit of analog 
development going on; in this article we'll discuss some of 
1985's more interesting innovations. 

Low -power voltage regulators 
National Semiconductor's LP2950 is the latest member 

of their low -power, low -dropout regulator family. It has 
specifications that are real eye-openers for anyone used to 
the old LM78XX series. For example, standby current 
(the amount of current necessary to keep the device func- 
tioning in standby mode) is only 75 pA, and dropout 
voltage (the potential difference between the input and 
output terminals) is a mere 40 millivolts! Equivalent fig- 
ures for the LM78XX series are 8 mA and 2 volts! Even 
National's earlier LM2931 series can't match the specifi- 
cations of the new LP series. The LM2931's quiescent 
draw is 0.4 mA, and dropout voltage is 60 mv. 

There are two different versions of the LP2950. Either 
can supply as much as 100 mA of current, but one has an 
output that is fixed at five volts, and the other has an output 
that can be varied from 1.25 to 29 volts. 

The fixed regulator comes in a three -pin TO -220 pack- 
age similar to the LM293 I. The variable version, however, 

comes in an eight -pin, modified TO -220 package. The 
extra pins provide two new functions: power strobing and 
error flagging. Internal reference circuitry is used to 
monitor the output voltage. If it drops, (due to low input 
voltage, excessive load, etc.), an output goes high, and 
that signal can be used trigger an alarm. The regulator also 
has a TTL-compatible input that can be used to turn the 
regulator off (and on) with logic -level signals. If you have 
ever designed power-strobing circuitry to work with three - 
terminal regulators, you'll welcome that function with 
open arms. 

As you know, new IC's often have high prices until 
development costs have been amortized, but the LP2950 is 
currently selling for about a dollar in quantities of 100. 

Switching regulator 
National has introduced the LM1578, a switching reg- 

ulator on an eight -pin mini -DIP that can provide a positive 
or negative output voltage from a positive input voltage. 
The LM1578 operates over a range of two to forty volts, 
can supply as much as 750 mA, and sells for $1.35 in 
quantities of 100 or more. 

Power converter 
National has added an interesting member to their fam- 

ily of hybrid products. The HS9151 power converter, 
shown in Fig. 1, is a single -package five -volt, three -amp 
power supply. The HS9151 comes in a metal package with 
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FIG.1-NATIONAL'S HS9151 hybrid power converter supplies five volts at three amps; it measures just 
3.5 x 1.5 x 0.4 inches. 

dimensions of 3.5 x 1.5 x 0.4 inches. It 
contains a complete switching power sup- 
ply with built-in current -limiting and ther- 
mal -shutdown circuitry. Using the IC is 
simple: regulated DC comes out of one 
end, and-get this-the other end plugs 
directly into a 117 -volt AC socket! 

The 1 -MHz system clock is brought out 
of the HS9151 via two pins so that several 
HS9151's may be cascaded. One HS9151 
is designated the master unit, and its clock 
is used to drive that of the others. Connec- 
tions to the internal filter capacitor are 
also brought out on two pins, since that 
capacitor has a value of only 100 pl. By 
connecting an external capacitor in paral- 
lel with the HS9151's internal capacitor, 
ripple may be greatly reduced. 

Pricing of the HS9151 is a bit steep 
compared with standard voltage reg- 
ulators-about $80.00 in quantities of 
100. What it will eventually cost in low 
quantities is anyone's guess, but we hope 
that price will come down soon! 

Pressure transducers 
Motorola has introduced the MPX2010 

series of pressure transducers. As shown 
in Fig. 2, they are small, silicon piezo- 
resistive sensors with unusually linear re- 
sponse curves. Preliminary specifications 
reveal that output voltage increases lin- 
early from zero to 25 millivolts, corre- 
sponding to a 0- to 1.5 -PSI increase in 
pressure. The IC uses a small silicon di- 
aphragm as a strain gauge, and a thin-film 
resistor network provides the varying out- 
put voltage. After the wafers are fab- 
ricated, a laser is used to thin/hem into 
specification for linearity, temperature 
compensation, and offset calibration. 

PRESSURE 
PORT 

VACUUM 
PORT 

ELEMENT 

FIG. 2-MOTOROLA'S MPX2010 pressure trans- 
ducers feature output voltage that increases lin- 
early from zero to 25 millivolts, corresponding 
to a zero to 1.5 PSI increase in pressure. 

The MPX2010 is available in several 
different packages, so that either pressure 
or vacuum measurements may be made. 
Moreover, a double -ported package is 
available if a single application requires 
both types of measurements to be made. 

Telephone on a chip 
Most of Mostek's innovations in 1985 

were in digital circuits, but they have an- 
nounced one new communications prod- 
uct. The MK5375 is a CMOS IC that 
contains, in one package, almost all the 
electronics needed to build a working 
telephone. A block diagram of that IC is 
shown in Fig. 3. The MK5375 can pulse 
or tone dial, and it can store ten sixteen - 
digit numbers. It also has last -number re - 
dial and the ability to store both the "*" 
and "#" keys. Data retention at power - 
down is guaranteed with a backup supply 
of 1.3 volts at 200 nanoamps. That gives 
the backup battery an expected life -span 
approximately equal to its shelf life. 

Video multiplexer 
Although not strictly an analog part, 

Harris' HI524 makes a big step forward in 
high-speed CMOS technology. The 
HI524 is a single -ended four -channel 
multiplexer that switches reliably at rates 
exceeding 1 MHz and handles analog in- 
puts exceeding 10 MHz. Harris calls that 
IC a "video multiplexer," but its 700 -ohm 
"on" resistance will cause problems for 
video switching because of the resulting 
signal loss. A further complication is the 
fact that 700 ohms is only a nominal val- 
ue. As with all analog switches, the "on" 
resistance may vary from batch to batch 
by as much as twenty percent. That means 
signal balancing will have to be done 
whenever parts or boards are switched. 

Harris recommends that the HI524 be 
used with their HA2541 buffer amp so that 
the output level can be trimmed into speci- 
fication for unity gain or the required in- 
put/output differential. Harris is presently 
considering design and production of a 
HI524-type part with an on -board buffer 
amp, so that the signal level through the IC 
can easily be trimmed, regardless of a 
particular IC's "on" resistance. That 
would make the HI524 much more useful 
as a video switch. 

In spite of its limitations, the HI524 is 
still an exciting part. Two switches are 
used in each channel of the IC; that cuts 
crosstalk down to an impressive - 60 dB 
at 10 MHz. It's that switch arrangement, 
by the way, that causes the IC's unusually 
high "on" resistance. The 10 MHz band- 
width is, at the moment, the highest in the 
industry, and if you're willing to live with 
an additional 3 -dB drop, you can posh the 
bandwidth to 16 MHz. 

PCM transcoder 
Harris has also introduced the world's 

first PCM (Pulse Code Modulator) trans- 
coder, the HC5560. What distinguishes 
the HC5560 from other CODEC (CO- 
der-DECoder) and PCM devices currently 
available is that this IC can match any of 
the four common line encoding/decoding 
schemes currently used in Europe and 
North America. Two mode -select pins on 
the IC allow the user to choose among the 
following encoding schemes: HDB3 
(High Density Bipolar Three), AMI (Al- 
ternate Mark Inversion), B6ZS (Bipolar 
Six Zero Substitution), or B8ZS (Bipolar 
Eight Zero Substitution). 

The HC5560 is a CMOS part. It has 
T UL -compatible inputs and outputs, and 
it operates from a 5 -volt, 100 -mA supply. 
The HC5560 includes additional features 
such as simultaneous encoding and de- 
coding, and asynchronous operation with 
loopback control and transmission -error 
detection. 

High-speed DAC's 
1985 marked Honeywell's first foray 

into the commercial market. Signal Pro - 
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FIG. 3 -THE HEART OF MOTOROLA'S MPX2010 pressure transducer is a moloithic pressure-seiser 
chip that can be seen in the package on the left. 

KEYPAD 
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MODE O 

cessing Technologies, Honeywell's com- 
mercial division, brought out two new 
high speed DAC's (Digital to Analog Con- 
verters) aimed particularly at CAD (Com- 
puter Aided Design) applications. The 
DAC34O1 and DAC3402, shown in Fig. 5, 
are ECL IC's with TTL compatible inputs 
and outputs; the two IC's can clock data at 
200 and 100 megawords per second, re- 
spectively. Either IC can accommodate a 
CRT display with a resolution of 2000 by 
2000 pixels, and either can directly drive 
a standard RS -343A 75 -ohm video load. 
Honeywell has included a variety of on- 
board video adjustments including sync, 
blank, reference white, as well as + 10% 
luminance. 

High -power components 
Sprague, famous for high -voltage and 

high -current components, has come out 
with a new series of power op -amps, the 
ULN37XX series. They are available in 
single and dual combinations, and they 
come in two different package styles, de- 
pending on the amount of power they can 
handle. The ULN3751, for example, is a 
single op -amp in an eight -pin mini -DIP. 

High -power semiconductors are tradi- 
tionally packaged in metal cans, as metal 
is a good thermal -transfer medium. 
However, metal packages are expensive. 
Ideally, we'd like to get high -power ca- 
pability in a low-cost plastic package. The 
people at Sprague have moved a step 
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FIG. 4-MOSTEK'S MK5375 TELEPHONE -ON -A -CHIP requires only a few additional components to make a complete, working telephone. 
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IF YOU WANT TO GET 
YOU HAVE TO GET INTO 
Learn PC Servicing By Building Your Own NTS/HEATH HS -151 
Desk -Top Computer, Circuit -By -Circuit 

NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick. 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer -aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 

Learning circuitry through the construction of this 
equipment offers practical training for which there 
is no substitute. Test equipment is included. 

The NTS/HEATH 16 -Bit HS -151 
This desk -top PC is the most powerful and 

versatile ever offered in any home training 
program. Check the advanced features 
listed below: 
1. 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 16 -bit 8088 Microprocessor accepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 
3. 5.25 -inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard -disk drive.) 
4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 
5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 
7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 

Field servicing is interesting and rewarding. 
Technicians may work for a service company, 
manufacturer, or major users. 

The NTS/HEATH HS -151 PC completed, includes 
monitor and full -function keyboard with calculate 
style keypad, and typewriter format. 
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INTO PC SERVICING 
A MICROCOMPUTER 

The student I rns to use test equipment such esa 
digital probe a a digital multimeter to check circuits 
and measure volt s. Lessons' and current texts 
round out the entire ram, emphasizing practical 
applications of theories princlplIs. 

lInsiaNing !he disk -drive in the PC is one of the final stages in the assembly of the 
mia'ccoT.puter. Learning the use of test equipment to check circuits is an integral part 
c f tie trriaing which, with field erperience, develops invaluable career skills. 

NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 

Robotics: Build the NTS/HEATH Hero 1 

Robot as you learn robotic programming. 
Robot is complete with arm and gripper, 
voice synthesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technology: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

Industrial and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer. 

Basic Electronics is a course designed 
for those wishing to have an over -view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field -type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

IBM is a trademark of International Business Machines Corp. 
MS is a trademark of Microsoft Corp. 

If card is missing, simply write to the address shown below stating 
the course you are interested in. A FREE color catalog with all 
details will be sent to you by return mail. 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home -Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 
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FIG. 5-HONEYWELL'S DAC3401 AND DAC3402 
are ECL digital -to -analog converters that can 
clock data at 200 and 100 megawords per sec- 
ond, respectively. 

closer to that ideal by mounting the IC 
wafer on a copper frame and bringing the 
frame outside the package as "batwings" 
on both sides of the IC. Pins 2 and 3, and 
pins 6 and 7, are joined together to form 
the batwings. That allows a standard 
mini -DIP to handle output currents of up 
to 2.5 amps! Since the frame is elec- 
trically connected to the substrate of the 
IC, maximum thermal transfer can occur. 
Sprague has, in effect, built the heatsink 
into the IC's package. 

Like National, Sprague is also using a 
multi -lead, modified TO -220 package. 
Devices like the ULN3751Z and 
ULN3755W (single and dual op -amps, 
respectively) are rated for output currents 
of 3.5 amps! 

Members of the Sprague power op -amp 
series can operate with supply voltages 
ranging from ± 3 to ± 15 volts, and they 
typically have output -voltage swings of 9 
volts peak -to -peak. A motor -drive circuit, 
for example, usually has several compo- 
nents between the motor and the control 
circuitry that take care of voltage transla- 
tion, current boosting, etc. The new 
Sprague parts allow you to drive a 6 -volt 
DC motor directly. 

All members of the ULN37XX family 
feature an open -loop gain of 90 dB, unity 
gain stability, high supply and common - 
mode rejection, thermal shutdown, and so 
on. The dual versions have some extra 
features. Each op -amp in the package has 
what Sprague calls a "boost pin." Or- 
dinarily, the peak -to -peak voltage swing 
of an op -amp will be several volts less 
than the supply voltage. However, by ap- 
plying a voltage at least three volts higher 
than the supply voltage to the boost pins, 
the output -voltage swing will increase by 
about 20%. And though you can still draw 
as much as 3.5 amps through the main 
output circuitry, the boost voltage only 
has to supply about 50 ma. Hence you can 
generate that higher voltage from the main 
power supply with a standard diode -ca- 
pacitor voltage multiplier. 

Low -power audio amplifier 
Sprague's ULN2283B low -power am- 

plifier is packaged in an eight -pin mini - 
DIP, and it uses the batwing packaging 
configuration discussed above. With a 
nine -volt supply, the IC can provide a volt- 
age gain of about 40 dB and one watt of 
audio power into an eight -ohm load. As 
shown in Fig. 6, necessary support cir- 
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FIG. 6-SPRAGUE'S ULN2283B LOW -POWER 
audio amplifier requires only a few capacitors to 
make it a fully functional amplifier. 
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FIG. 7-SPRAGUE'S ULN2944W IS A QUAD power 
amps per channel. 

cuitry is minimal: two capacitors. If you 
need more than one watt of output power, 
Sprague has introduced,a whole family of 
single -IC audio power amps ranging from 
the ULN2283B to the ULN3793W. The 
latter IC is packaged in a TO -220 -style 
case; it can supply twenty watts of power 
to a four -ohm load! 

Motor drivers 
Sprague has also been adding to their 

line of motor drivers. The UDN2944W, 
shown in Fig. 7, is a quad driver that 

handles as much as 60 volts and 4 amps 
per channel. That means you can control a 
load of 240 watts with a single section of 
an IC! It's amazing to consider that a 
single IC can therefore control as much as 
960 watts of power! 

AM stereo 
Motorola and Sprague (under license 

from Motorola) are producing AM-stereo 
decoders for Motorola's CQUAM stereo 
system. That is the system used in the 
"AM Stereo Decoder" project that ap- 
peared in the January 1984 issue of Radio - 
Electronics. If any significant market 
ever develops for AM stereo, both compa- 
nies are sure to introduce a wide range of 
support chips specifically for CQUAM. 

Conclusions 
As we already mentioned, this hasn't 

been the most exciting year for analog 
technology. The semiconductor industry 

ó z z 
m 

z 
-0 

-driver that can supply as much as 60 volts and 4 

has been riding the crest of the computer 
boom for the last couple of years, so the 
big push for new technology has been in 
the digital market. 

But the thrust of competition 
periodically swings back and forth, and 
we've already seen a resurgence of inter- 
est in analog components. As the comput- 
er market continues thinning out, the 
semiconductor manufacturers' interests 
will return to analog devices. That means 
next year we should start seeing all kinds 
of new analog goodies announced. R -E 

56 

www.americanradiohistory.com



L J Thf:\ -7r 
N LZDD g\/' 

THE MOST DANNY GOODMAN 

INNOVATIVE PRODUCTS 
OF 1985 Lookingfor a "high-tech' gift for that special someone? 9 

Well, here are some items that are sure to please. 

ONE OF THE FIRST PLACES WE HEAD FOR AT 

the Summer Consumer Electronics Show, 
held annually in Chicago, is the exhibit 
honoring the recipients of the special De- 
sign and Engineering Awards. Those 
awards, presented by the EIA (Electronics 
/ndustries Association), honor products 
that represent the vanguard in consumer 
electronics. All the products feature either 
the use of an innovative technology or an 
innovative design. While much of what is 
shown in the exhibit is high -end equip- 
ment, most of the designs and innovations 
honored will eventually appear in more 
modestly priced versions. 

1985 was a banner year for innovation, 
and the EIA chose to honor more than 150 
products. We've had a chance to examine 
a number of those, and what follows are 
some of the highlights. 

Audio 
There was scarcely a visitor to CES 

who didn't have the Compact Disc (CD) 
in mind while walking through the aisles. 
Sony (Sony Drive, Park Ridge, NJ 
07656), which had been the first company 
to produce a completely portable CD play- 
er, built the diminutive disc player into the 
CFD-5 "boom box" portable stereo. The 

THE SONY CFD-5 portable stereo features a 

built-in compact disc player 

CFD-5 houses not only the disc player (a 
non -programmable one that is remarka- 
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bly immune to casual bumps), but also an 
AM/FM stereo receiver, stereo cassette 
deck, five band equalizer, and two de- 
tachable speakers. At 17.3 pounds, that 
unit is not something you'd want to lug 
everywhere, but it is sure to be the hit of 
many an outdoor party. 

In home CD players, dbx, Inc., (P.O. 
Box 100C, Newton, MA 02195), well 
known for their professional noise-reduc- 

THIS COMPACT DISC PLAYER, the DX3 from 
dbx, features three circuits that allow the user to 
control the quality of the sound. 

tion systems, unveiled a player incor- 
porating three special circuits. Those 
circuits give the user a wider degree of 
control over the sound produced by the 
player than previously possible. 

One of those circuits is a compression 
circuit. Now that may seem antithetical to 
the dynamic -range -enhancing premise of 
digital audio, but there are times when 
you might not want or need a wide dynam- 
ic range. For example, when using a CD 
for background music at a party, or when 
recording cassettes for use in the car. In 
the latter case, compression evens out the 
loud and soft passages so you don't have 
to turn the volume up to hear soft passages 
over ambient road noise or turn down loud 
sections to hear an ambulance siren be- 
hind you. Another circuit, called "digital 
audio impact recovery" adds impact to 
sharp brass and percussion hits (tran- 
sients), which often get lost in the record- 
ing process. The third circuit, an 
ambience control, lets you adjust out -of - 
phase left -minus -right information; that 
control is used to alter the spatial charac- 
teristics of the sound. 

Many audiophiles complain that there 
is an overt two -dimensionality to music 
from a CD. Some feel that that is largely 
due to the fact that recording variables 
such as poor microphone placement are 
much more obvious in CD than in other 
recording media. Barcus-Berry (5381 
Production Dr., Huntington Beach, CA 
92649) disagrees. That company claims 
that any spatial difficulties with recorded 
music playback stem from improper 
matching between amplifier and speaker. 
Inserted into the audio chain at the control 
amplifier's tape loop input/output, their 
BBE-2002 "differential load reactance 
compensator" recovers transients and al- 
ters the L -R and L + R phase rela- 
tionships of the signal. In use, the effect 
of the BBE-2002 was noticeable, even on 
the noisy floor of CES. 

In other audio electronics, the Carver 
(19210 33rd Ave. W., P.O. Box 1237, 

THIS CARVER 2000 STEREO RECEIVER fea- 
tures a circuit to combat the effects of multipath 
reception. 

Lynnwood, WA 98(146) 2000 AM/FM re- 
ceiver was recognized for its inclusion of a 
number of advanced features. In addition 
to its 200 -watt -per -channel (into 8 ohms) 
magnetic field power amplifier (a Carver 
design), the unit included several unique 
features. For example, the unit's "asym- 
metrical charge -coupled FM stereo detec- 
tor" is designed to help cancel the effects 
of multipath reception. Another feature, 
called "Sonic Holography" by Carver, 
improves the spatial characteristics of the 
stereo sound. 

Turning to receiving antennas, a strik- 
ing product design for an indoor FM an- 
tenna comes from Italy via Parsec 
Electronics (540 Madison Ave., New 
York, NY 10022). The Parsec 7403 is an 
omnidirectional antenna that is housed in 
a slender, black plastic case that stands 
almost 17 inches tall. The unit also in - 

IMPORTED FROM ITALY, the Parsec 7403 anten- 
na can dramatically imprové the quality of FM 
reception under certain circumstances. 

eludes an amplifier with an adjustable 
gain of 0 to 24 dB. The lead from the 
antenna to the receiver is 75 -ohm coax, 
but a 300 -ohm matching transformer is 
included for those who need it. In addi- 
tion, the unit requires 117 -volts AC for the 
built-in amplifier. 

To keep your stereo system under con- 
trol, Mediacom (46 Merrick Road, Rock- 
ville Center, NY 11570) offers a remote - 
control fanatic's dream. Not for the 

fainthearted, that system can be used to 
remotely operate virtually any micro- 
processor -controlled piece of stereo 
gear-but to do so, a control board must 
be installed in parallel with each compo- 
nent's front -panel controls. The relays on 
those boards, and hence the equipment in 
which they are installed, are controlled 
through a master command terminal. That 
terminal controls each component indi- 
vidually, and all the components in the 
house, regardless of their location, can be 
linked to the terminal via one or two bus 
lines. The master command terminal can 
be operated via a hand-held infrared re- 
mote control. In addition, each listening 
location in the house can be equipped 
with its own small control panel or box. 

If you wish, the required equipment 
modifications can be performed by Medi - 
acorn dealers at a cost of about $100-$150 
per component. Add to that the cost of 
wiring the control bus (or buses) through 
your house, and you can see where a mod- 
erately complex system can run into thou- 
sands of dollars to install. But then again, 
living like a movie star never was cheap. 

Satellite TV 

Satellite TV was represented in the ex- 
hibit, too. Chaparral Communications 
(2360 Bering Dr., San Jose, CA 95131) 
was honored for its Polaramp, a one-piece 
polarotor (a circuit that electronically ro- 
tates the polarity of a satellite receiving 
antenna), 50 -dB gain low noise amplifier 
(LNA), and straight -through waveguide. 
Combining three key elements of a satel- 
lite -receiving system in a single package 
such as that goes a long way toward mak- 
ing satellite components simpler to in- 
stall, match, and maintain. 

Looking more like a piece of high-tech 
audio gear, Kenwood's (1315 E. Watson - 
center Rd., Carson, CA 90745) KSR-1000 
stereo satellite receiver features simple 
two-step tuning. Once you select the sat- 
ellite (positions are preprogrammed into 
the receiver's memory) and transponder 
number, the receiver handles all other 
tasks, including selection of the proper 
dish position, polarization, and stereo 
standard. The built-in microprocessor al- 
lows parents to lock out two channels, and 
an infrared remote control allows com- 
plete tuning from across the room. The 
KSR-J000 is part of a block-downconver- 
sion system (the downconverter is bought 
separately), which means that several 
units can be connected to a single dish for 
simultaneous viewing of more than one 
transponder. 

Video 
The category that seemed to generate 

the most excitement at the CES in gener- 
al, and at the Design and Engineering 
exhibit in particular, was video. Magna- 
vox (a division of NAP Consumer Prod- 
ucts, P.O. Box 6950, Knoxville, TN 
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37914) picked up honors for one of its new 
37 -inch rear -projection TV sets. The ma- 
jor innovation of that set, the RF8506AK 
stereo receiver -monitor, is its new black 
matrix projection screen, which affords a 
180 -degree viewing angle with minimal 
color shift. The set also features an RGB 
video input. Most of the television set- 
tings (color, tint, picture, brightness, and 
sound "parameters") are adjustable via 
remote control. To aid in such adjust- 
ments, onscreen "dials" can be dis- 
played. Despite its large screen size, the 
set is designed to take up no more space 
than a 25 -inch console (32.5 -inches wide 
by 20.5 -inches deep). 

A BLACK -MATRIX SCREEN gives this Magna- 
vox RF8506AK stereo rear -projection monitor - 
receiver a wide (180 ) horizontal viewing area. 

If 37 inches isn't big enough, consider 
Kloss Video's (640 Memorial Drive, 
Cambridge, MA 02139) VB2000 profes- 
sional color -projection -monitor. Intended 
for presentation -quality display of com- 
puter -generated text and graphics, that 
monitor comes in two versions, featuring 
10- or 6.5 -foot screens. It offers three in- 
puts: NTSC composite video, analog 
RGB, and TTL RGB. That last input is 
intended for use with IBM PC and PC - 
compatible computers. The video specifi- 
cations of that unit are impressive; its 
RGB video bandwidth of 15 MHz allows 
80- and 132 -column computer -generated 
text to be readable. 

On the VCR front, Sony was honored 
for two of its new products. In the half - 
inch Beta format, the SL-HF900 SuperB- 
eta VCR contains not only Beta Hi-Fi and 
Sony's other top -of -the -line features, but 
a professional -like "jog search" control 
to assist in editing tapes. The control re- 
sembles a large tuning knob on a commu- 
nications receiver. By turning it one way 
or the other, you control the speed and 
direction of the tape travel while you 

AN ALL -IN -ONE 8mm camcorder. the CCD-V8 from Sony can record two hours of video. 

watch the picture; it is even possible to 
advance the tape in single frame incre- 
ments. That feature offers considerably 
more precision for editing cuts than the 
now standard two -button visual search 
controls on other VCR's. 

Although Sony is not the first to intro- 
duce equipment in the relatively new 
8mm video format, its CCD-V8 cam- 
corder won an award for its compact, one- 
piece design. The unit can record up to 2 
hours of video on one cassette, and up to 
12 hours of digital audio (only); the dy- 
namic range of the recorded audio is 
claimed to be 88 dB, which approaches 
that of a compact disc. Having learned its 
lesson from the less feature -laden Be- 
tamovie units, that 8mm camcorder lets 
you play back the tape while you're still in 
the field, using the black -and -white elec- 
tronic viewfinder as a display device, to 
make sure you got the shot you wanted. 
Also offered are a companion tuner/timer 
and a sophisticated editor console. 

Computers 
While computer software had its own, 

separate design exhibit, several hardware 
products were included in the main dis- 
play. Perhaps the most innovative was a 
device called the Space Pen from 
Soniture, Inc. (480 Vandell Way, Camp- 
bell, CA 95008). Perhaps the best way to 
summarize the function of that unit is to 
call it a three-dimensional light pen. The 
main unit is an L-shaped box that fits 
around the upper left corner of the com- 
puter monitor. Connected by a wire to the 
unit is a handheld wand that you can move 
in any direction-up/down, left/right, 
and in/out. The box at the monitor detects 
the relative X, Y, and Z location of the 
wand at any moment. In the Z dimension, 
it is claimed that the unit can detect move- 
ments as small as .01 -inch at distances of 
up to six feet from the monitor. The com- 

THE SPACE PEN from Soniture allows three- 
dimensional input to a computer. 

pany had on display prototype software 
applications in which the Z axis con- 
trolled paging through a series of screens 
(like flipping through pages in a book) 
and also the movement of a spaceship that 
could fly in front of and behind a fixed 
object on the screen. For the latter, as the 
pen was moved closer to the user, the ship 
appeared larger and the computer -gener- 
ated engine sound grew louder. The unit is 
available for Apple, IBM, Commodore, 
Atari, and MSX computers; when used in 
its two-dimensional mode, the Space Pen 
is compatible with several popular touch - 
tablet software programs. 

A different kind of input device by 
Covox, Inc. (675-D Conger Street, Eu- 
gene, OR 97402) lets you add voice rec- 
ognition to a Commodore 64, Apple 11, or 
Atari XL/XE series computer. The Voice 
Master includes a patch to BASIC that 
allows you to build speaker -dependent 
voice recognition into your own pro- 
grams. The unit also features a "voice 
harp" mode that causes musical notes to 
be generated in response to a hummed or 
whistled "input signal." 
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IT FLOATS! The handset of the Float Fone from Webcor can even be used in tte >min 

Telephones 
With the wide consumer acceptance of 

owning your telephone, manufacturers 
are loading their units with all kinds of 
features in a race to win a share of that 
profitable market. One that has apparently 
won that features race, and a design award 
as well, is the model 7890 from Super - 
phone (47001 Benicia St., Fremont, CA 
94539). That two -telephone -line model 
combines a number of sophisticated timer 
and phone features into an impressive 
telephone workstation. For example, you 
can program it to forward incoming calls 
to different phone numbers depending on 
the time of day. When you program PBX 
or long-distance service numbers, it lis- 
tens for the intermediate dial tone before 
proceeding with the rest of the call. If one 
of the two lines attached to the phone is an 
outgoing WATS line, you can call in on 
the local number and dial out using the 
WATS line (that feature is commonly 
called a WATS Extender). Moreover, if 
you have two lines connected, you can 
dedicate one to a data line, using the 
phone's built-in 300 -baud modem. While 

THE WORD -SPELL from Brother automatically 
signals whenever if finds a misspelled word. 

Personal electronics 
This is a fun category because although 

these products don't get a great deal of 
attention (after all, they are not audio, 
video, or computer related), they often 
feature some rather fascinating and sur- 
prising innovations. One such product is 
Brother International's (8 Corporate Pl., 
Piscataway, NJ 08854) Word -Spell, a 
spelling checker for use with a Brother 
electronic typewritter. As you type along, 
Word -Spell automatically checks your 
spelling, alerting you to any misspelled 
words. The unit features a 50,000 -word 
main dictionary, to which 300 words, 
chosen by the user, can be added. 

These days, most of us own one of 
those credit -card -sized calculators. Casio 
(I5 Gardner Rd., Fairfield, NJ 07006) has 
taken that product one step farther by in- 
corporating both a full -function cal- 
culator and an FM radio into a 1.1 ounce 
package only 3.9 mm thick called the 
RD -10 FM Card Radio. 

Another remarkable feat of mini- 
aturization is the Panasonic (One Pan- 
asonic Way, Secaucus, NJ 07094) RN -36 

THE RN -36 from Panasonic is the smallest microcassette recorder yet. 

one line is sending and receiving comput- 
er data, you can carry on a conversation 
on the other line. All that flexibility is not 
inexpensive, however. The phone has a 
suggested list price of almost $700. 

We've all seen ads for cordless phones 
in which the happy owner is sitting at or in 
the pool talking merrily away on the unit. 
But have you also wondered what fate the 
phone suffers when the inevitable hap- 
pens and the unit sinks to the bottom of 
the pool? Webcor Electronics (107 
Charles Lindberg Blvd., Garden City, NY 
11530) has put that concern to rest with its 
Float Fone cordless telephone. Operating 
on the new 46/49 MHz frequency pairs, 
the FloatFone's handset is waterproof and 
is fitted with a buoyant yellow rubber 
"boot." If you wish, the unit can even be 
used in the shower. 

microcassette recorder. That dictation re- 
corder is roughly the height and width of a 

credit card and measures just over one- 
half inch thick-dimensions that Pan- 
asonic claims make the unit the smallest 
microcassette recorder available. The 
unit's tiny motor operates on 1.5 volts, 
and the recorder's electronics are man- 
ufactured using surface -mounted -compo- 
nent technology and a flexible printed - 
circuit board. One way the designers were 
able to make the unit so small was to 
remove the play back speaker. It is housed 
in a separate small desktop module. You 
can still playback the tape with the porta- 
ble unit, however, through earphones. 
And despite its small size, the RN -36 fea- 
tures a digital tape counter and a remova- 
ble microphone that can be clipped on a 
lapel. R -E 
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This low-cost home alarm 
system features a digital 
combination lock, optional 
display circuitry, simple 
installation; and it's not 
limited to home use. 

ANTHONY J. LaMARTINA 

IN TODAY'S WORLD, BOTH PRIVATE HOME - 

owners and commercial businesses are 
becoming more and more concerned with 
security. As with many other products, 
what was once affordable only by large 
businesses is now within reach of small 
businesses and average homeowners. 
Wired and wireless alarm systems are 
readily available now for both new and 
pre-existing homes. 

While the new wireless systems are 
grabbing the lion's share of the market, 
wired systems are still effective. Our sys- 
tem is a wired alarm, and has features 
found in the most expensive security sys- 
tems, including a built-in exit timer, a 

digital combination lock with 65,535 pos- 
sible combinations, a loop -test circuit, 
provision for both keyboard and failsafe- 
keyswitch entry, and multiple output -con- 
tacts for devices such as a siren, an auto- 
matic telephone dialer and floodlights. 

Although primarily designed to func- 
tion as a low-cost, small-business or 
home -security system, our alarm can be 
used as an automobile or marine intrusion 
alarm, an ignition combination lock, or 
both. In addition, either the intrusion 
alarm or the combination lock may be 
extracted and used as -is in other circuits. 

A wired alarm system like ours may be 
installed during the construction phase of 
a home, business, shop, or garage. Our 
system may also be added to pre-existing 
homes or businesses with very little "loop 
wire" showing, simply by using magnetic 
reed switches mounted near the tops of 
doors and windows. 

As seen in the opening photo, our 
alarm has three main sub -assemblies: the 
control panel, the main chassis and the 
keyboard panel. The keyboard panel is 
mounted outside the protected area, near 
the point of entry. It contains the keyboard 
used to punch in the digital combination 
that disarms the alarm. 

The other two assemblies are mounted 
inside the protected area, in somewhat 
inaccessible locations, to prevent un- 
authorized tampering. The main chassis 

Home 
Security 
System 

houses most of the alarm's electronic sub- 
assemblies; the control panel contains 
components used to arm the alarm, reset 
it, and test the sense loop. Care should be 
taken to ensure that unauthorized persons 
have no access to the control panel. It is 
not necessary to mount the control panel 
right by the exit, because the alarm's tim- 
er provides an exit delay of as long as two 
minutes (after you press the MASTER RE- 

SET switch) before the alarm is armed. 

Alarm operation 
You must do three things to operate this 

alarm: program the digital- entry "com- 
bination lock" code, arm the alarm when 
leaving the protected area, and re-enter 
the protected area without tripping the 
alarm. 

Programming-The four -digit entry 
code is programmed using eight -position 
DIP switches Si and S2, shown in Fig. 1. 

Four individual switches from both S 1 and 
S2 are used to encode each digit of the 
four -digit entry code. Hence, each digit 

may have any one of sixteen different val- 
ues. 

Entry-After the proper four -digit code 
has been punched in, an LED on the key- 
board panel is turned on and indicates that 
the alarm has been disarmed. When the 
ENTER switch, which is also on the key- 
board panel, is pressed, the protected area 
may be entered. 

Exit-Before leaving the protected 
area, the TEST switch on the control panel 
should be pressed. If the sense loop is 
intact, the TEST LAMP will light up. If it 
doesn't, there must be a break in the sense 
loop, which obviously should be cor- 
rected before you leave the premises. As- 
suming that the TEST LAMP does 
illuminate, the MASTER RESET switch is 
pressed next. That clears the combina- 
tion -decoding circuitry, which is indi- 
cated by the appearance of zeros in each 
digit on the display board. The MASTER 

RESET switch also resets the timer board, 
causing the exit -delay timing to begin. 

The exit delay gives you between 30 
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FIG. 1-THE MAIN CHASSIS ASSEMBLY of the alarm. There are two circuit boards, two relay boards, 
and a power -supply board. 
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FIG. 2-SCHEMATIC DIAGRAM OF THE TIMER BOARD. Note that two separate circuits are shown 
here, the alarm circuit above, and the timer circuit below. 

and 120 seconds (depending on the setting 
of a resistor on the timer board) to leave 
the protected area. After that time, the 
ARMED lamp LMP5 on the control panel 
illuminates, indicating that the alarm is 
armed. From that time on, the main relay 
will activate an alarm bell-or whatever 
devices you have connected to it-if the 
sense loop is broken (unless you disarm 
the system by punching in the proper code 
or activating the failsafe keyswitch). 

It is important that the TEST switch not 
be cycled while the system is armed. That 
would activate the alarm, because the 
TEST switch contacts are part of the sense 
loop. If a "make before break" switch is 
used for the test function, that precaution 
will not apply. 

Whenever the sense loop is broken 
while the alarm is armed, the ALARM 
lamp on the control panel will illuminate, 
and the main relay will activate. To disarm 

the alarm, the continuity of the sense loop 
must be restored, and the ALARM RESET 
switch on the control panel must be 
pressed. 

Now that we understand how how to 
use the alarm, let's discuss, in some de- 
tail, how each circuit board and sub -as- 
sembly works. 

Timer board 
As shown in Fig. 2, both the alarm 

sensing circuit and the timer circuit are 
located on the timer board. See "PC Ser- 
vice" for that board's full pattern. The 
timer circuit uses a 555 (IC2) to generate 
clocking pulses with a frequency of about 
1 Hz; those pulses drive the counting 
chain consisting of IC3, IC4-a and IC5-a. 
The output of the 555 is connected to the 
clock input of IC3, which divides that 
signal's frequency by eight. The output of 
IC3 is fed to IC4-a, which again divides 
the signal by eight. The final signal is 
applied to "D" flip-flop IC5-a. Since its 
DATA line is tied high, its Q output is 
forced high, which turns on transistor Q3 
and, therefore, relay RY2. 

The closing of the relay's contacts 
grounds the upper portion of the circuit, 
the alarm sensing circuit. Until the upper 
circuit obtains power, the alarm is un- 
armed, so breaking the sense loop would 
not trip alarm relay RY1. (That relay, and 
its associated circuitry, will be discussed 
more fully next time.) But after the upper 
circuit is grounded, of course, breaking 
the sense loop will trip RY1. 

Visual confirmation that the counting 
circuit is operating is provided by 
LED1-LED4, and visual confirmation 
that the sensing circuit is operating is 
provided by LEDS. Moreover, ARM lamp 
LMP3 is wired in parallel with LEDS, and 
that provides visual confirmation (at the 
control panel) that the sensing circuit is 
operating. Diode D2 protects the coil of 
RY2 from high -voltage spikes induced 
when the relay is energized. 

The MASTER RESET Switch, S21, which 
is mounted on the control panel and will 
be shown next time, is normally in the 
RUN position; that grounds the RST lines of 
counters IC3, IC4-a and IC5-a. Pressing 
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FIG. 3-THIS ISOLATION CIRCUIT may be used 
for safe control of 115 -volt AC devices from a 12 - 
volt DC input. 
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PARTS LIST 

All resistors are 1/4 -watt, 5%, unless 
otherwise noted. 

R1, R3-100,000 ohms 
R2-4.7 megohm 
R4, R5-10,000 ohms 
R6-100 ohms 
R7-100,000 ohm potentiometer 
R8-3,300 ohms 
R9, R10, R11, R12, R13-150 ohms 
R14, R15, R16-220 ohms 
R17 -R46-330 ohms 
R47-25 ohms, 1 watt 
R48-10,000 ohms, 1/2 -watt 
Capacitors 
Cl, C5, C9, C12-0.1 µF, 35 volts, tan- 

talum 
C2-100 pF, ceramic disc 
C3-0.47 µF, ceramic 
C4-10 µF, 10 volts, electrolytic 
C6, C8, C11-1 µF, 10 volts, electrolytic 
C7-4000 µF, 25 volts, electrolytic 
C10-2000 µF, 25 volts, electrolytic 
Semiconductors 
IC1-4001 quad NOR gate 
IC2-555 timer 
IC3-4017 decade counter 
IC4-4518 dual BCD up counter 
IC5, IC7-4013 dual "D" flip-flop 
106-4081 quad AND gate 
IC8-IC11-74LS85 4 -bit comparator 
1C12 -1C14 -74C173 4 -bit latch 
IC15-73C923 20 -key encoder 
IC16-IC19-9368 hexadecimal display 

decoder/driver . 

IC20-LM340T-5 5 volt regulator 
IC21-LM340T-12 12 volt regulator 
1022-H1105 or MOC3001 opto -isolator 
BR1, BR2-BR31 1 -amp bridge rectifier 
D1, D2 -1N4001 
DSP1-DSP4-FND500 common cath- 

ode, 7 -segment display 
LED1-LED10-standard LED's 
Q1 -2N4403 
Q2, Q3 -2N4401 
Q4 -2N2222 
TR1-BT136-600 or similar triac 
Other Components 
F1-0.6 Amp, 250 volts 
F2, F3-1 Amp, 250 volts 
LMP1-LMP3-12 volt lamp 
LMP4, LMP5-5 volt lamp 
RY1-12 volts DC, DPDT relay 
RY2-RY4-SPST 5 -volt reed relay 
Si, S2 -8 -position DIP switch 
S2 -S18 -16 -position keyboard matrix 
S19-SPST momentary 
S20-SPST momentary 
S21, S22-DPDT momentary 
S23-SPST key -operated switch (op- 

tional) 
T1 -117 -volt AC Primary, 8 and 13 volt 

secondaries (Northlake F3-214) 
EC1, EC2-22-position edge connector 
PL1, PL2-15 position Molex 
PL3-PL5-16 position DIP header 
PL6-9 position Molex 
PL7-4 position Molex 
PL8-12 position Molex 
PL9-2 position Molex 
S01, S02-15 position Molex 
SO3-2 position Molex 
SO4-6 position Molex 
S05-SO7-16 position DIP socket 
S08-8 position Molex 
SO9-4 position Molex 
SO10-12 position Molex 
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FIG. 5-SCHEMATIC DIAGRAM OF THE KEYBOARD PANEL. Switches 53-519 may be a standard lb - 
key matrix keyboard or separate SPST momentary switches. 

S21 applies :+5 volts to those lines, there- 
by resetting the IC's. When that happens, 
a "0" appears at ICS's Q output, and that 
turns off the transistor, the relay, and, 
thereby, the alarm sensing circuit. At that 
point counting begins again and, after the 
pre-set time delay, the sensing circuit will 
again be operational. 

Variable resistor R7 allows you to vary 
the speed of oscillation of the 555 and, 
thereby, the overall exit delay. With the 
component values shown, the overall de- 
lay may vary from 30 to 120 seconds. If a 
longer or shorter delay is needed, IC4's 
cLK input may be connected to a different 
output on IC3, thereby changing that IC's 
division constant. 

The alarm circuit shown in the upper 
half of Fig. 2 has been adapted from an 
"off -the -shelf" public -domain circuit. It 
is composed of a bistable latch built from 
IC1-a and IC1-b. Pin 1 of ICI -a is nor- 
mally held low by the sense loop, and that 
keeps pin 3 high. That prevents Q1 from 
getting the proper bias so it, Q2 and relay 
RY1 all remain off. When the sense loop is 
broken, Cl begins charging through R2. 
Pin 1 eventually goes high, so pin 3 goes 
low. Q1 then turns on, turning Q2 on and 
energizing RYI. Diode Dl is in the circuit 
to protect the coil of RY1. 

The value of capacitor Cl could be in- 
creased to provide a longer charging time, 
thereby allowing additional time before 
activating the alarm relay. Such additional 
time might be useful to prevent false trig- 
gering of the alarm brought on by doors or 
windows that vibrate because of the wind. 

The alarm circuit will remain activated 
until the sense line is closed and ALARM 
RESET switch S20 is pressed. Merely clos- 
ing the loop will not shut off the alarm; 

S20 must also be pressed. When S20 is 
pressed, pin 6 of ICI goes high, and pin 4 
goes low. If the sense loop has been 
closed, both inputs to the upper gate are 
low, so that forces the output at pin 3 high, 
and Q1 turns off. 

RY1 may suffer from contact pitting if 
high -current devices are switched. If it 
does, the simple triac isolation circuit 
shown in Fig. 3 may be used to control 
115 -volt AC devices. 

Display board 
As shown in Fig. 4, the display board is 

composed of three parts: the keyboard 
scanning circuit, the display circuit and 
the comparator circuit. 

National Semiconductor's MM74C923 
is a 20 -key keyboard encoder. Only six- 
teen keys were used in our prototype, but 
the MM74C923 was used to facilitate fu- 
ture expansion. A 74C92216 -key encoder 
could be substituted, but the two IC's are 
not pin -compatible, so the PC artwork 
would have to be modified. The keyboard 
itself is a surplus unit; individual SPST 
momentary switches could be used if de- 
sired. The wiring diagram for the key- 
board panel is shown in Fig. 5. 

Capacitors C5 and C6 on the display 
board are used to control the keyboard 
scanning rate and the key -switch de - 
bounce time, respectively. We found that 
values of 0.1 µF and 1.0 µF, respectively, 
work well with several different key- 
boards, but the values of those capacitors 
may have to be adjusted slightly. 

That's all we have room for this month. 
Next time, we'll finish up our look at the 
display board, and the rest of our alarm 
system, and begin to show you how to 
build the project. R -E 
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VIDEO TITLER 

Part 2 WHEN WE LEFT OFF 
last month, we had 

just begun describing the video titler cir- 
cuit. Let's start by finishing up our de- 
scription of the power supply (which was 
shown in Fig. 6 in the November issue). 

A simple battery backup circuit was 
included in the power supply so that 30 
pages of titles could be saved in user 
RAM. That lets you recall and display 
your best page creations in a snap! The 
junction of D11 and D12 is set at +5.7 
volts using the unregulated + 8.5 volts 
that feeds the +5 -volt regulator (IC25). 
When the titler power is on, D12 is for- 
ward biased, and +5 volts is supplied to 
the RAM. However, D13 is reverse bi- 
ased, so current cannot flow into the 
lithium battery, B1. When the power is 
turned off, D13 becomes forward biased 
and D12 becomes reverse biased, so the 
RAM is supplied with +3 volts (which 
keeps it in the standby mode) and the 
battery is isolated_from the rest of the 
titler's circuit. 

The final thing we'll point out about the 
power -supply section is that the +3, 
+ 1.5 and +0.7 volt supplies are derived 
by using a simple diode chain that con- 
sists of D14 through D17. 

Now that we know the basic 
theory behind the titler, it's time to look 

at the circuit in detail and build it. 
JACK FLACK 

External -sync generator 
The external -sync generator section of 

the video titler extracts the basic timing 
components from the external video sig- 
nal and provides the rest of the titler with 
them. The schematic of the external -sync 
section is shown in Fig. 7. The external 
composite video can be input to the titler 
either through J1 (a 10 pin connector like 
those used on color video cameras) or 
through J4, (a standard RCA -type phono 
jack). The VIDEO SOURCE switch (Si) de- 
termines which jack is used for input. 

The external video signal is terminated 
with R3 and is coupled to the clamping 
circuit through Cl. Its sync level is 
clamped at 0.7 volt using D1 and R4, and 
is fed to the inverting input (pin 6) of 
comparator ICI -a. The non -inverting in- 
put of that comparator is set slightly high- 
er than 0.7 volts, and that causes a 
positive pulse to occur on the com- 
parator's output (pin 1) during the most 
negative point of the input signal (i.e., the 
horizontal- and vertical -sync level). That 
positive pulse is referred to as "composite 
sync" and is used to generate three dif- 
ferent signals. 

The positive edge of the external com- 
posite signal is used to trigger a non-re- 

triggerable one-shot (1C2 -a). The nega- 
tive -going output pulse (referred to as the 
external horizontal pulse), is set at about 
50 microseconds by C4 and R9, so that 
alternate vertical serrations and equaliz- 
ing pulses are ignored and only horizontal 
information is passed. 

Noise that may be present in the exter- 
nal composite -sync signal is also reduced 
by the one-shot. This noise reduction im- 
proves the stability of the clock -generator 
circuit. 

The negative edge of the external com- 
posite -sync signal triggers the other one- 
shot (IC2-b). The positive -going output 
pulse of that one-shot (referred to as the 
BURST GATE) is set at about 3 microse- 
conds by C8 and R10. Three microse- 
conds is the approximate duration of the 
colorburst of the external composite -vid- 
eo signal. 

The external composite -sync signal is 
also fed through a lowpass filter (made up 
of R6, R7, C6, and C7) where only the 
vertical portion is passed. Another com- 
parator (IC1-b) is used to generate a clean 
positive pulse during the vertical -sync in- 
terval. 

The comparators in IC1 are open -col- 
lector devices and require pull-up re- 
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FIG. 7-THE EXTERNAL SYNC GENERATOR section of the video titler extracts the timing components 
from the external composite -video signal for use in the rest of the titler circuit. 

sistors at the outputs. The outputs of two 
or more open -collector devices can usu- 
ally be tied together ("or -tied") such that 
any one device can pull the output low. 
Conversely, all devices must be high for a 
high output. 

In this case, the output of inverter IC3-a 
is or -tied to the output of comparator IC1- 
b. The input of the inverter receives the 
VDP HORIZONTAL PULSE, which is a nar- 
row pulse generated external to the VDP 
(Video Display Processor. The trailing 
edge of that pulse is ultimately used to 
realign the VDP's internal horizontal 
counters. 

Remember that the VDP does not 
provide a separate horizontal output pulse 
and does not generate vertical serrations 
or equalizing pulses in its non-standard 
video signal. Therefore to obtain a hori- 
zontal sync during the vertical period, a 
pseudo -horizontal pulse had to be con- 
structed using available signals. 

Our goal is to reset only the VDP ver- 
tical counters and to let the VDP's hori- 
zontal timing track the horizontal timing 
of the external video signal. Unfor- 
tunately, the leading edge of any vertical 
reset pulse applied to the the VDP's RE- 

SET/SYNC pin will also reset the VDP's 

horizontal counters. And since our exter- 
nal video signal is operating in an inter- 
laced mode, the leading edge of the 
vertical portion will occur every 262.5 
horizontal lines. Thus, characters on the 
left of the screen would jump to the center 
and back with each successive external 
vertical sync. 

We got around that problem by insert- 
ing the pseudo VDP horizontal pulses into 
the external video signal, and using that 
HYBRID VERTICAL RESET signal to reset 
the VDP vertical counters. Thus a con- 
stant relationship between the internal 
VDP horizontal timing and the pseudo 
VDP horizontal pulse used by the PLL in 
the clock -generator section was re-estab- 
lished. Inverter IC3-b is used to establish 
the proper polarity of the HYBRID VER- 

TICAL RESET signal before it goes to the 
level shifter. 

Clock generator 
The clock -generator section of the vid- 

eo titler provides the 10.7 MHz master 
system clock. Its schematic is shown in 
Fig. 8. The clock actually operates at one 
of two frequencies depending on the 
mode in which the titler is operating. 
When it's operating in the internal mode, 
the clock frequency is three times the 
chroma clock frequency. (3.579545 x 3 

= 10.738635 MHz.) In the external 
mode, the master -clock frequency is 
equal to the external video horizontal fre- 
quency multiplied by 684. (3.579545 
MHz/227.5) x 684 = 10.762235 MHz 

The video titler must use two separate 
master frequencies because of the method 
by which the VDP horizontal frequency 
tracks the external horizontal sync. 

The clock -generator section uses two 
IC's that operate together as a phase -lock- 
ed loop or PLL. Motorola's MC4044 
(IC4) digital phase detector and MC4024 
(IC5-a) voltage -controlled oscillator 
(VCO) function as a special type of PLL 
referred to as a digital frequency syn- 
thesizer or frequency multiplier. (Note 
that those two IC's are not 4000 -series 
CMOS devices) 

The output of a frequency synthesizer 
is an an exact multiple of the reference 
frequency. That's accomplished by divid- 
ing the output of the VCO by a desired 
value before it is input to the phase detec- 
tor. The PLL then manipulates the VCO 
such that both the reference frequency and 
the divided -down VCO output are always 
in phase. Figure 9 shows the output and 
reference signals of the titler's PLL fre- 
quency synthesizer in the internal and ex- 
ternal modes of operation. 

In order to simplify the design of the 
titler, no attempt was made to operate the 
VDP using standard NTSC video timing 
in the internal mode. Instead, the VDP 
operates at the frequency in which it was 
originally designed, using a readily avail- 
able reference frequency, the CHROMA 
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FIG. 8-THE CLOCK -GENERATOR section provides the titler's master 10.7 -MHz system clock. IC4 and 
IC5-a make up a phase -locked loop. 

CLOCK (free running at 3.58 MHz). 
In the external mode, a pseudo VDP 

horizontal pulse is derived from the mas- 
ter clock using the VDP's CPU CLOCK 
output (pin 37). That signal is the master 
clock divided by 3. Two counters (IC6 
and IC7) further divide the CPU clock by 
228, which results in an output signal 
equal to the master clock divided by 684 
(which is the equivalent to the horizontal 
timing inside the VDP). The PLL com- 
pares the falling edge of this pseudo VDP 
horizontal pulse to the falling edge of the 
EXTERNAL HORIZONTAL PULSE and ad- 
justs the 10.7 -MHz system clock in a way 
that minimizes the phase difference of the 
two signals. 

The rest of the components in the 
clock -generator section provide the 
switching mechanism between external 

and internal modes. Four CMOS analog 
switches (IC8) determine which two sig- 
nals are used by the PLL. The switches are 
controlled by two mode -select signals, 
which are generated in the video mixer/ 
buffer section, and which we'll talk about 
shortly. 

Video display processor 
The VDP section is the heart of the 

titler's video generation circitry. Its sche- 
matic is shown in Fig. 10. Data is passed 
to and from the microcomputer section 
via a bidirectional data bus. The 
TMS9128 VDP (IC10) maintains its data 
lines in their high -impedance state until 
either control lines csW or csk go low, at 
which time the VDP reads from or writes 
to the data bus. The VDP's MODE line (pin 
13, IClO) is tied to the low order address 

line (AO) and it controls whether the data 
transferred is address, memory, or register 
data. 

Data transfers will be discussed in more 
detail when we examine the software of 
the titler. All we'll say here is that you 
should note that all VDP data and address 
lines appear to be "backward." In other 
words, DO = CD7, ADO = A7, RD7 = 
DQO. Texas Instrument's documentation 
on the VDP refers to all least significant 
data lines as XX7. The most significant 
lines are labeled XXO. 

A voltage -level adjustment for the RE- 

SET/SYNC input of the VDP is made up of 
C16, R17, R18, D2, and Q2. Two signals, 
the HYBRID VERTICAL RESET pulse and the 
MPU RESET are joined to generate a three - 
level signal. 

On power -up, MPU RESET remains low 
for a few microseconds causing the VDP 
to reset. It then rises slowly to the 5 -volt 
(inactive) level. In the internal mode, the 
HYBRID VERTICAL RESET pulse is not pres- 
ent. In the external mode, the pulse is AC - 
coupled to Q2, which inverts the signal 
and establishes its voltage swing between 
5 and 12 volts. 

As mentioned earlier, that 5- to 12 -volt 
pulse maintains vertical synchronization 
between the VDP and the external video 
signal. It also maintains a constant phase 
relationship between the VDP's internal 
horizontal counters and the VDP horizon- 
tal pulse (generated outside the VDP) 
used by the PLL. The Zener diode, D2, is 
used to hold the MPU RESET line at, or 
below, 5.1 volts. 

The VDP directly interfaces with two 
4416, 16K x 4 bit dynamic RAM's (IC11 
and IC12). The entire 16K x 8 video RAM 
is needed by the VDP to generate the 
titler's video images. 

The chroma processor 
The chroma processor performs a 

number of functions necessary to generate 
proper VDP color. Its schematic is shown 
in Fig. 11. Remember that superimposing 
graphics with stable colors requires that 
the VDP chrominance information be 
phased -locked to the external video color - 
burst signal. 

We can accomplish that using RCA's 
CA3126 chroma processor (IC14). That 
IC generates a continuous 3.58 -MHz 
sinewave that is phase -locked to the color - 
burst of the external video signal. The 
chrominance portion of the external video 
signal is extracted using highpass filter 
LI, C20, and C21. The BURST GATE 
signal, applied to pin 9, provides a win- 
dow for extracting the colorburst signal. 

In the external mode, the titler passes 
the external burst (as well as the external 
horizontal and vertical sync signals) di- 
rectly to the VIDEO OUT jack, J6. The 
chroma filter phase -shifts the incoming 
colorburst in such a way that the resulting 
chrominance information contained in the 
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FIG. 10 -THE VIDEO DISPLAY PROCESSOR section is the heart of the tiller's video generator. The 
TMS9128 VDP (video display processor) directly interfaces to two 4416 16K x 4 dynamic RAM's. 

Note: This is a corrected Parts List and super- 
sedes that shown last month. 

All resistors 1/4 -watt, 5% unless other- 
wise noted. 

RN1-10,000 ohms x 9 resistor network 
R1,R16-10,000 ohms 
R2-6800 ohms 
R3-75 ohms 
R4,R48-51,000 ohms 
R5, R11, R12, R15, R25 -R27, R35, R43, 

R49-1000 ohms 
R6, R8, R30, R31, R39-4700 ohms 
R7-3900 ohms 
R9, R38-5100 ohms 
R10-4300 ohms, 
R13, R16, R18, R22, R24, R28, R40- 

2200 ohms 
R14, R23-680 ohms 
R17, R36-120,000 ohms 
R19, R20, R21-470 ohms 
R29, R32-1000 ohms, PC -mount trim- 

mer potentiometer 
R33, R37-1500 ohms 
R34, R47-220 ohms 
R41, R42-3300 ohms 
R44, R45-820 ohms 
R46-10,000 ohms, PC -mount trimmer 

potentiometer 
R50-33 ohms 
R51-68 ohms 
Capacitors 
C1, C40 -C42, C44, C64-10 µF, 25 volts, 

electrolytic 
C2, C3, C5, C9, C11, C14, C15, C16,C26, 

C33, C38, C39, C45, C47, C48, C49, 
C50, C51, C53, C60, C61, C62, C63, 
C68, C70, C72 -C74-0.1 µF ceramic 
disc 

C4, C22, C23, C25, C29, C31, C32, C34, 
C36-0.01 ceramic disc 

C6-0.0022 µF mylar 
C7-.0047 µF mylar 
C8-0.001 µF mylar 
C10-0.47 µF, 25 volts, electrolytic 
C12, C27-5-30 pF PC -mount trimmer 
C13, C28-12 pF, ceramic disc 
C17 -C19, C66-220 pF, ceramic disc 
C20-150pF ceramic disc 
C21-390 pF ceramic disc 
C24, C30, C58-1 µF, 25 volts, elec- 

trolytic 
C35, C37-47 pF ceramic disc 
C45-22 µF, 10 volts, electrolytic 
C56, C57-100 µF, 25 volts, electrolytic 
C46, C52, C59, C67, C69, C71 -47µF,16 

volts, electrolytic 
C54-2200 µF, 25 volts, electrolytic 
C55-4700 µF, 16 volts, electrolytic 
C65-33 pF, ceramic disc 
Semiconductors 
IC1-LM339 quad comparator 
IC2-74LS221 dual non-retriggerable 

one-shot 
IC3-74LS05 hex inverter 
IC4-MC4044 phase -frequency detector 
IC5-MC4024 dual voltage -controlled 

multivibrator 
IC6, IC7-74LS191 upidown binary coun- 

ter 
IC8, IC9, IC13-4066 quad analog switch 
IC10-TMS9128 video display processor 

(Texas Instruments) 
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C27 

IC11, IC12-4416 16K x 4 dynamic RAM, 
200 ns 

IC14-CA3126 chroma processor (RCA) 
1C15-74LS00 quad nand gate 
IC16-LM1889 TV video modulator (Na- 

tional) 
IC17-SN75108 Dual in -line receiver 
IC18-74LS139 dual 1 -of -4 decoder 
IC19-2764 4K x 8 EPROM 
IC20-HM6264 LP 8K x 8 static RAM 
IC21-74LS273 octal D -type flip-flop 
IC22-74LS244 octal 3 -state driver 
IC23-MC6809 microprocessor 
IC24-7812K regulator, +12 -volts 
IC25-7805K regulator, + 5 -volts 
IC26-75L05 regulator, -5-volts 
D1, D3, D4, D5 -D7, D11 -D18 -1N914 
D2 -1N751 Zener, 5.1 volts 
D8, D9 -1N4001 rectifier, 50 PIV 
010 -not used 
BR1-full-wave bridge rectifier, 6 amps 
LED1-standard red LED 
01, Q6 -2N2222 
Q2, Q3 -2N3906 
Q4, 05-2N3904 
Other components 
XTAL1-3.579545 MHz 
L1-56 µH 
T1 -14 -volt secondary, center -tapped 
J1 -10 -pin video camera jack 
J2, J4 -J6 -PC -mount phono jack 
J3-3/32 inch phone jack 
Sl-SPST PC -mount slide switch 
S2-DPDT rocker switch, vertical PC 

mount 

Miscellaneous: Lithium -battery holder 
and battery, 49 -key keyboard, 16 -conduc- 
tor ribbon cable, enclosure, etc. 

The following are available from Micro - 
Video -Technology, P.O. Box 76, Chat- 
tanooga, TN 37343: main PC board 
(silk screened, with gold fingers), $40; 
Programmed EPROM, $25; Custom 
keyboard, $80; Custom enclosure, 
$40; All switches, jacks, and con- 
nectors, $30; 14 VCT wall transformer, 
$30; TMS9128 VDP, $30; partial kit (in- 
cludes all the above), $250. All orders 
add $5 ($13 outside U.S.) for shipping 
and handling. 

The following are available from JDR 
Microdevices, 1224 South Bascom 
Ave., San Jose, CA 95128 (800) 
538-5000: All components -except 
those available from Micro -Video - 
Technology -$69.95 + $2.50 for ship- 
ping. 

The following is available from MFJ En- 
terprises, Inc., 921 Louisville Road, 
Starkville, MS 39759: Complete titler, 
assembled and tested with 1 year un- 
conditional guarantee, $599.95 plus $6 
shipping. (Return if not satisfied within 
30 days for refund, less shipping.) Or- 
ders only (outside Mississippi) 
1-800-647-1800. Information and Mis- 
sissippi orders 601-323-5869. Master- 
Card and Visa accepted. 
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FIG. 11 -THE CHROMA PROCESSING section is responsible for generating proper VDP color. IC14, a 

CA3126 chroma processor, generates a 3.58 -MHz sinewave that is phase -locked to the external video 
signal's colorburst. That is necessary for proper VDP color. 

titter's signal is in phase with the external 
colorburst. 

In the internal mode, the crystal used 
by IC14 is allowed to free -run. 

The VDP "Y" signal has no chromi- 
nance (or color) portion. In order to add 
color, the VDP has two color -difference 
signals: R -Y and B - Y. 

Figure 12 is an illustration of the VDP 
video signals. The color -difference sig- 
nals represent color information as 
positive or negative excursions from a 

center voltage (Fig. 12-a). The chroma 
modulator, LM1889 (IC16), converts the 
color -difference signals into a chromi- 
nance signal which modulates the VDP 
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FIG. 13-THE VIDEO MIXER/BUFFER section of the video titler determines whether the VDP video or 
the external video signal is sent to the output. 

"Y" signal through R33. One require- 
ment of the LM1889 is that the center 
voltage of the color -difference signals 
must be stable. This stable reference is 
referred to as the chroma bias (pin 3, 
IC16). 

The method used by the titler to DC - 
clamp the center voltage of the color -dif- 
ference signals is to introduce the chroma 
bias voltage during the sync period when 
the signals are at the center voltage. That 
works fine while in the internal mode, 
but, the color -difference signals function 
differently in the external mode. 

Figure 12-b shows how the color -dif- 
ference signals fall to a special level to 
signify that the external video should be 
selected for display. As will be discussed 
later, the external video -select informa- 
tion is derived from the B -Y signal. 

In order to establish a constant chroma 
bias during external mode, the titler intro- 
duces a different voltage to the AC -cou- 
pled color -difference signals. That volt- 
age is adjustable via R29. 

A positive -going VDP sync pulse is 
generated by Q3, C43, R36, C66, and 
R37. That pulse determines when the volt- 
age is introduced, while the EXTERNAL 
MODE SELECT and the INTERNAL MODE 
SELECT signals are used to determine 
which voltage is introduced. Those two 
select -signals turn on the appropriate set 
of analog switches in IC9. 

Other areas within the chroma -process- 
ing section include the VDP video level 
adjustment, which consists of C44, R32, 
and D4. That adjustment establishes the 
proper DC level of the VDP video before 
mixing with the external video signal. The 
chroma clock, a T UL -compatible 3.58 - 
MHz signal, is used as a PLL reference 
during internal mode. 

Video mixer/buffer 
The video mixer/buffer determines 

whether the VDP video, or the external 
video signal, is fed to the titler's output. 
Its schematic is shown in Fig. 13. Using 
the B -Y signal, a high-speed com- 
parator (IC17) switches on one of the two 
analog switches (IC13-c and IC13-d). R46 
is used to adjust the level at which the 
switching will take place. The external 
video signal is buffered by Q5 and R43 
(see Fig. 7), while Q6, R47, and C52 
provide the necessary drive and imped- 
ance for the output signal. 

The remaining two comparators (ICI -c 
and ICI -d) are used to generate 2 mode - 
select signals. In the external mode, C26 
discharges through D18 and causes a high 
on pin 13 and a low on pin 2 of IC1-c. In 
the internal mode, D18 is reverse biased, 
which allows C26 to charge through R48. 
That reverses the outputs on pins 2 and 13. 

We're out of room for now. When we 
pick up again, we'll look at the micro- 
computer section, build the titler, and take 
an indepth look at the titler's software. R -E 
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JOHN LENK 

vJ 

Repairing 
Compact Disc Players 

Compact disc players are the most exciting development in audio in years. 

In this article we'll show you how those devices work, and how you can 

repair them when something goes wrong. 

Part 2 THIS MONTH, WE'LL 
turn our attention to 

the features found on a typical CD player. 
But first, let's finish our look at how CD 
players work. 

Constant linear velocity 
The CD is scanned by the servo -con- 

trolled optical pickup at a constant linear 
velocity of 1.3 meters -per -second. To get 
that scan rate, the rotational speed of the 
disc is progressively changed from 500 
rpm at start-up to 200 rpm at the outside 
edge of the disc. That allows the data 
stream of digital information to be taken 
from the disc at a constant rate. 

The data from the disc is stored in a 

memory. That memory is allowed to fill to 
half -capacity, then data is taken from the 
memory at the same rate as the specified 
input rate. As long as those rates are actu- 
ally equal, the memory's "half -full" con- 
dition is maintained. But if incoming data 
is received at too fast a rate, the memory 
exceeds the half -full condition, and an 
error signal is developed. That error signal 
is applied to the turntable motor, and disc 
speed is reduced until the memory returns 
to the half -full condition and remains 
there. The opposite occurs if data is re- 
ceived too slowly. 

With that scheme, changes in disc rota- 
tional speed have no effect on the rate at 
which data is removed from memory. As a 

result, disc -speed changes are not de- 
tected in the reproduced sound. 

CD player features 
Keep in mind that the features de- 

scribed here are found on most, but not all 
CD players. There are subtle differences 
in operating features that you must con- 
sider. For example, the disc compartment 
of some players must be closed manually, 
while most others are automatic. That can 
be a problem, particularly when you first 
begin CD player service. There is nothing 
more frustrating than troubleshooting a 
failure symptom when the player is sup- 
posed to work that way. Study the service 
literature before beginning any repairs! 

--rr_i.T. 
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FIG. 7-FRONT PANEL of the Sony CDP-30 compact disc player. This unit uses front loading. 

CD players are available in both top - 
load and front -load models (see Fig. 7). 
The top -load models are best suited as 
stand-alone components, but can also be 
mounted as top -rack components in an 
audio system. On most top -load models, 
the disc compartment cover or lid is 
opened by a control (pushbutton), but 
must be closed by hand. Top -load CD 
players generally do not require a loading 
motor, and are thus mechanically simpler 
than front -load units. 

Front -load units can be used as stand- 
alone components, or can be operated at 
any location in an audio system rack. 
With horizontal front -load units, you 
press a front -panel button to open a draw- 
er or tray, insert the disc, and close the 
drawer (manually) or tray (with a control). 
With the tray version (the most popular 
type model) the tray is operated by a load- 
ing motor. One touch of an OPEN/CLOSE 
button moves the tray out to a position 
where the disc can be inserted (or re- 
moved). Another touch of the button 
causes the tray to be pulled in, and posi- 
tions the disc over the turntable. 

With the vertical front -load units, a 
loading motor opens and closes a vertical 
door (hinged at the bottom) so that the 
disc can be inserted and removed. On vir- 
tually all CD players, there are circuit 
breakers and safety switches (interlocks) 
that prevent operation of drive motors, 
and the laser, when the disc drawers/trays/ 
covers are open. 

The player normally plays from the be- 
ginning of the audio track to the end. If 
you wish, however, the random -memory 
programming feature allows you to preset 
up to 15 programs (individual selections 
on the disc) for playback in any order. 

p That feature is made possible by the sys- 
cc - tern -control microprocessor, which reads 

codes on the discs (transmitted along with 
w the the audio) and causes the player to 
p reproduce only the desired selections and 

á in the desired sequence. 
CD's are digitally -encoded at the be- 

ginning of the program material so the 
player will know the length of the audio 
track. Also encoded at the beginning of 
each selection is an individual code that 
identifies the location of the particular se- 
lection. That system of identification 
(sometimes called the disc directory) al- 
lows each selection of the disc to be ac- 
cessed (by the system -control micro- 
processor) on command. 

Random -memory programming fea- 
tures are easy to use. Typically, you enter 
the number of the desired programs by 
first pressing a PROGRAM button, and then 
use buttons marked 1 and 10. If the first 
program you want to hear is the third 
program on the disc, you press the PRO- 
GRAM button and enter the number 3 by 
pushing the 1 -button three times. The pro- 
gram indicator displays the number 3 for 
confirmation. Pushing the PLAY button 
after the full sequence has been entered 
starts playback of the program sequence 
entered. 

Self -program search lets you skip tor - 
ward and backward to locate the begin- 
ning of each program on the disc. 
Typically, you press the FF (fast forward) 
control once, and the pickup advances to 
the beginning of the next program (and 
begins playing the disc at that point). 
When you press the REV (reverse) control 
once, the pickup moves back to the begin- 
ning of the current program to begin play. 
If you press the REV control twice, the 
pickup moves back to the beginning of the 
previous program to begin play. 

In the disc scanning mode, brief sam- 
ples of programming at various point in 
the disc are played. When activated that 
mode causes a brief sample of the current 
program to be played. Then the pickup 
advances to a point approximately 30 sec- 
onds ahead (or behind) in disc play time, 
and another brief sample is played. That 
process continues as long as the disc scan- 
ning mode is engaged. 

With memory stop you can mark any 
point on the disc for instant location with 

the RECV control. In either play or pause 
modes, you mark the current disc location 
(the beginning of a favorite program, for 
example) by pushing the MEMORY STOP 

control. The point can then be returned to 
while in either play or pause by pushing 
the RECV control. The pickup moves back 
to the memory stop location, and the play- 
er automatically goes into the pause 
mode. You then push the PLAY control to 
start play from the memory stop point. 

Play of the entire disc, or play of a 
random -memory programming se- 
quence, can be repeated continuously on 
most CD players. For play of the entire 
disc, you push the REPEAT control at any 
point prior to or during play of the disc. 
After the full disc is played, the pickup 
returns to the beginning of the audio track 
and the disc is played again. Repeat play 
of a random memory programming se- 
quence is generated in the same way. 

Typically, there are indicators on the 
front panel that show such thing as total 
disc -playing time, elapsed playing time, 
number and total time of the programs 
entered, (via random memory program- 
ming), and possibly the track being played 
or the index numbers of the selections 
being played. 

Transit screw 
Most CD players have a transit or trans- 

port screw used to hold the pickup in place 
when the player is moved or shipped. 
Without such a screw, the rotating -arm or 
slide can move back and forth, causing 
possible damage to the delicate optics. 
Typically, the transit screw is accessible 
from the bottom of the player. 

Make certain to remove or loosen the 
transit screw before using the player, and 
to install the screw when transporting or 
shipping the player. Typically, the transit 
screw can be installed only when the op- 
tical pickup is in one position (the at -rest 
or secured position). That usually means 
turning on the power, shutting the tray, 
and then tightening the screw. When 
transporting the player, always install a 
transit screw. After transport, be sure to 
remove that screw (otherwise the player 
will not work). 

Connecting a CD player 
External connections between the CD 

player and stereo amplifier are usually 
made at the back of the player. Generally 
the only connection needed is between the 
player's left and right outputs, and the 
corresponding inputs on the amplifier. 
That connection is made with a stereo 
patch cord terminated at both ends with 
RCA -type phono connectors. Sometimes 
the appropriate cord is supplied with the 
player. If not, you should have little trou- 
ble obtaining one from the usual sources. 

Although the connections are very sim- 
ple, certain precautions must be observed 
for all players. Always connect the player 
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output to the amplifier's AUX or TAPE - 

PLAY input; some newer amplifiers may 
also have an input labeled CD. Never con- 
nect the player to the PHONO input. The 
player's output is about 2 volts. That volt- 
age level could damage the amplifiers or 
speakers, and will overdrive the amplifier, 
if the CD player is connected via the PHO- 

NO inputs. Even on CD players with ad- 
justable outputs, the output impedance 
(about 50 kilohms) is best matched to the 
AUX or TAPE inputs on an amplifier. As 
with any other audio components, always 
switch off the power before making or 
breaking connections between the player 
and amplifier. 

General operating notes 
The following notes are a supplement to 

(not a substitute for) the operating and 
installation sections of the player -service 
literature. 

Check to be sure that the CD is set to 
operate at the appropriate voltage level. 
Many of the newer players are for world- 
wide use, and can be set to operate at 120 
or 240 volts. Usually, there are special 
connections, or switch settings, required 
for dual -voltage players. Always check 
the sérvice and/or operating literature for 
such connections or settings. 

CD players produce strong magnetic 
fields. Do not place video or audio cas- 
settes on or near the player. 

If the player is brought directly from a 
cold to a warm location, or is placed in a 
very damp room, moisture may condense 
on the optical pickup lenses. The player 
will not operate properly (if at all) should 
the lenses become fogged. In such a case, 
remove the disc and leave the player 
turned on for about an hour to evaporate 
the moisture. 

Although the compact discs are not del- 
icate, and should last "forever," the discs 
should be handled with some care (hold 
discs by their edges, don't touch the sur- 
face of the disc, keep the disc clean, etc.). 

Never use solvents such as benzene, 
thinner, commercially -available cleaners, 
or anti -static spray intended for LP rec- 
ords to clean the discs. Any of those can 
eat through the CD sealant, and destroy 
the disc. However, there are cleaners spe- 
cifically designed for CD's; those are the 
only ones that should be used. 

Some CD players cause interference to 
radio and TV reception. Any such RFI 
problems can be eliminated in the usual 
manner. 

With CD players, special attention 
should be paid to the setting of the ampli- 
fier's volume controls. The dynamic 
range of a CD player is much greater (90 
dB or better) than any LP system, and the 
peaks are recorded with high fidelity. 
Also, you get much greater S/N ratio (also 
90 dB or greater) with a CD player. (Back- 
ground noise is practically eliminated in 
most CD players.) If you turn up the vol - 

urne while listening to a portion of the disc 
where no audio signals are recorded (or to 
very low-level audio), the speakers may be 
damaged when that portion of the disc 
with peak signals is played. Likewise, if 
you are listening with stereo headphones 
connected to the front -panel of the player, 
and set the player volume in an attempt to 
hear background noise, the effect during 
the audio peaks can be devastating. 

Safety precautions 
In addition to all the usual precautions 

that should be observed during electronics 
servicing, the laser used in CD players 
requires some special consideration. As 
with any very intense light source, direct 
exposure to a laser can cause permanent 
eye injury or skin burns. Also, the light 
beam produced by the laser diode is invis- 
ible (in contrast to the red light produced 
by the laser used in videodisc players). 
Since the light is invisible, you can't be 
sure if the beam is present. 

CD players are designed so that the 
operator has no contact with the laser 
beam. They are also designed so that the 
servicer has no contact with the laser. But 
that design can be defeated. Overriding 
safety interlocks, removing protective 
shields, etc., can subject you to direct 
contact with the operating laser, and that 
is something that should be avoided. Al- 
ways be on the alert for any laser warning 
labels during service. 

Most CD player manufacturers recom- 
mend some means of checking the laser 
diode without direct exposure to the 
beam. Study the service literature to find 
out more about it. 

Here are some additional tips on check- 
ing the laser. Even though the laser beam 
is invisible, the diffused laser beam is 
usually visible at the objective lens. (The 
lens appears to glow when the laser is on.) 
Also, when power is first applied to the 
optical circuits, the objective lens moves 
up and down two or three times to focus 
the beam on the disc. So, if you apply 
power and see the objective lens moving, 
it is reasonable to assume that the laser is 
on and producing enough power. 

That brings up some obvious problems. 
First, on most players, if you open the disc 
compartment and gain access to the lens, 
you must override at least one interlock. 
Next, many players have some provision 
for shutting down the player optics if there 
is no disc in place, so you must also over- 
ride that feature. Most important, never, 
never look directly into the objective lens 
with power applied to the player. Also, 
keep your eye at least 12 inches from the 
surface of the lens. The purpose of the 
lens is to focus the beam sharply onto the 
disc. Needless to say, the lens can also 
focus the beam sharply onto your eye! 

Some manufacturers recommend that 
you not check the laser directly, but 
monitor the output of the photodiodes. If 

that output is normal, or can be adjusted 
so that it is normal, the laser must be 
functioning properly. Consult the man- 
ufacturer's service literature for more de- 
tails. 

While on the subject of the objective 
lens, keep in mind that the lens is a key 
part of a CD player. The lens surface must 
be clean and free of moisture. Try not to 
touch the lens surface, and keep the disc 
compartment closed, except when insert- 
ing and removing the disc. If too much 
dirt or dust accumulates on the lens, 
sound quality can be degraded. Dust can 
be removed with an air blower such as 
used to remove debris from a camera lens. 

As with MOS/CMOS devices, the laser 
diode can suffer electrostatic breakdown. 
Treat the laser diode as you would a MOS/ 
CMOS or any other electrostatically -sen- 
sitive part. That includes placing a con- 
ductive sheet on the workbench, using 
wriststraps, etc. Keep in mind that the 
laser diode is usually considered part of 
the optical system or pickup assembly, 
and that most player manufacturers rec- 
ommend replacement of the complete as- 
sembly as a package (and often ship the 
replacement pickup in a bag made of con- 
ductive material to prevent static break- 
down). 

Test equipment and tools 
The test equipment used in CD player 

service is basically the same as that used 
for servicing conventional audio equip- 
ment. However, one piece of equipment 
bears special mention. 

That is a test disc (also known as a 
check disc, reference disc, or alignment 
disc). Those discs are available from some 
CD player manufacturers. A test disc is 
essentially a standard CD with several 
very useful signals recorded at the factory 
using very precise test equipment and sig- 
nal sources. You play the test disc and 
note the player's response (or use the disc 
signals for adjustment). Of course, you 
can use any known -good disc for a final, 
after -service check of the player, but such 
a disc will not provide you with the neces- 
sary signals to perform the response tests 
and/or adjustments. 

Some CD player manufacturers supply 
special tools for service; others do not. 
Always use the recommended tools. Keep 
in mind that most CD players are man- 
ufactured in Japan, and as such the hard- 
ware, etc., adheres to the metric standard. 
When we continue this article, we will 
describe some of the special tools used in 
CD service. 

Now that we have gotten some of the 
preliminaries out of the way, it's time to 
turn our attention to some typical CD 
player circuits. 

Typical circuits 
Now that we know a little more about 

how CD players are supposed to operate 
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FIG. 9-IN THE FOCUS CIRCUITS, the illumination pattern detected by a four -quadrant photodiode is 
used to derive the focus information. 

when everything is fine, it is time to take a 
look at the various circuits found in a unit 
and how they do their job. To keep things 
simple, we will concentrate on only one 

type of unit-front-loading players that 
use a slide or sled optical pickup system. 
Figure 8 is a block diagram of a popular 
player of that type. Note that most of the 

circuitry is contained on just a handful of 
IC's. Indeed, that is the case for many 
late -model units. But others, including 
most older models, feature a much lower 
degree of integration. Thus in the discus- 
sions of the individual circuits that follow, 
we will look at circuits that feature a much 
higher parts count; those circuits will be 
taken from a variety of players. Doing that 
will accomplish two things: First, it will 
familiarize us with some of the circuits we 
are likely to encounter in CD -player ser- 
vicing; and second, it will help us learn 
more about how the various circuits func- 
tion. 

Figure 9 shows some typical locus cir- 
cuits. As previously mentioned, a defrac- 
tion grating is used to divide the main 
laser beam into three separate beams. The 
focus circuitry makes use of the center 
(brightest) beam. That center beam is 
focused on a a 4 -quadrant photodiode. 
When properly focused by a cylindrical 
lens, the beam illuminates all four quad- 
rants equally. If the beam is focused above 
the track, the lens causes the beam to 
illuminate the photodiodes in an elliptical 
pattern, with quadrants 2 and 4 receiving 
more light than quadrants 1 and 3. If the 
focal point is below the track, the pho- 
todiodes are still illuminated in an ellip- 
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FIG. 10-THIS RADIAL -TRACKING CIRCUIT is used to make sure the laser beam correctly follows the 
track of pits and flats. 

tical pattern, but quadrants 1 and 3 receive 
the greater amount of light. The focus 
circuits move the lens up or down to main- 
tain good focus. 

Let's see how the focus circuits work. 
The outputs from the two pairs of pho- 
todiodes are applied to the inverting in- 
puts of two comparators. The outputs of 
the first pair of comparators are applied to 
the inputs of a second pair of com- 
parators. One of those is for signal -detec- 
tion; its output is used by the signal 
detection circuits (those will be discussed 
shortly). The other is the focus com- 
parator. When in focus, the beam illumi- 
nates all quadrants equally, causing the 
inputs to the focus comparator to be 
equal. As a result, the output of the com- 
parator is zero (or, more accurately, a 
fixed DC reference). 

If the beam goes out of focus, either the 
even (2,4) or the odd (1,3) quadrants re- 
ceive more light. The result is a time - 
varying positive or negative voltage devia- 
tion from the reference level at the output 
of the focus comparator. That deviation 
signal is called the Focus ERror signal, or 
FER. The FER signal is amplified by IC04 
and IC100, and is applied through a FET- 
type analog switch to IC150. The FET is 
turned on by a high Fine -Focus -OK or 
FFOK signal. The FFOK signal is produced 
by an AND gate in ICOI. The AND gate 
produces a high FFOK output only when 
all three inputs (from the focus and signal 
detection comparators, and from the 
laser -monitor diode) are high. The output 
from IC150 is amplified and used to con- 
trol the positioning of the cylindrical lens. 

When a disc is first loaded, a rough 

Q152 

c. RADIAL 
Q151 TRACKING 

COIL 

1 D152 1 D150 

TSW FOK 

focus is produced by the Focus - 
Up/ -Down, or FUD signal from the system 
microprocessor. The FUD signal consists 
of two I -second squarewave pulses that 
are applied to IC150 through integrator 
R112 and C115. That causes the lens to 
move up and down two times. The first 
time the lens starts to move, the laser turns 
on. The lens stops when an FÓK signal 
(derived from the FFOK signal) is applied 
through IC250 to IC150. If no disc is 
detected (no reflection) the first time, the 
lens moves toward the disc a second time 
(on the second FUD pulse). The system 
microprocessor shuts the system down if 
no disc is detected a second time. 

Radial tracking 
Figure 10 shows show some typical ra- 

dial tracking circuits. If everything is 
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working normally, the two tracking, or 
first -order beams, precede and follow the 
main beam as it sweeps along the track. 
Also, the tracking beams are slightly off- 
set from the center beam. To be more 
specific, half of each tracking beam is 
focused on the pit, while the other half is 
focused on the reflective area between the, 
pits. Each beam is detected by its own 
photodiode (TRA or TRC). 

The output of photodiode TRA is ap- 
plied to an op -amp that is configured as a 
current -to -voltage converter. The convert- 
er gain is set by the tracking servo offset 
control. The output of that converter is 
applied to one input of a comparator. The 
output of TRC is also connected to the 
comparator, but via a 30-µs delay (CP03 
and CP04). The time delay is necessary 
because the tracking circuits require that 
the TRC and TRA beams sweep the same 
point on the disc and that the photodiode 
outputs that are generated as a result must 
reach the input of the comparator simulta- 
neously. 

With proper tracking, the outputs of 
TRA and TRC are equal, and the com- 
parator output is zero. If the main beam 
drifts, the TRA and TRC outputs are dif- 
ferent, and the comparator output varies 
above or below 0 volts. The comparator 
output is called the Tracking ERror, or 
TER; it is amplified and applied to IC183 
through an adjustable voltage divider. 
IC183 provides a variable gain function. 
The amount of gain is varied by switching 
resistors into and out of the circuit. That 
switching is under control of the system 
microprocessor, via IC181. During the 
initial read of the disc, the gain is set to a 
predetermined level; that gain remains 
constant as long as the unit is in the play 
mode. When the player enters the jump or 
search modes, the gain is changed to a 
different predetermined value, called the 
TYP gain (about 0 dB). In most late -model 
CD players, the system microprocessor is 
programmed to compensate for variable 
signal levels from the disc. 

From IC183, the TER signal is gated by 
Q150, and applied to the radial tracking 
coil through IC151 and Q151 and QI52. 
As shown in Fig. 10, FET Q150 is gated 
on by signals from four different sources. 
Four diodes (D150, DI51, D152, D161) 
must all be reversed -biased by those 
sources to gate Q150 on. One source, TSW 
is generated by the system micro- 
processor. We have already discussed FOK. 

The other two sources, TOK (Tracking 
OK) and error (damage) detection will be 
discussed later in this article. 

Figure 11 shows the circuits used to 
detect and decode the information record- 
ed on the disc. When a pit is present, the 
main beam is absorbed and no reflection 
occurs. When a pit is not present (a flat), 
the beam reflects back to the 4 -quadrant 
diode. The diode outputs are processed by 
ICO1 as previously discussed and then am- 

CP01 

TP11 

PHOTODIODE ABC 
COMPARATORS Amp 

CP02 

*PART OF IC01 

EFM COMPARATOR 
EFMS 

PREF 

DSLC 

FIG. 11-THIS CIRCUIT is used to detect and decode the information stored on the disc. 

CLOCK 

EFMS 

DATA 
STROBE 

PSYNC 

MASTER 
CLOCK 

ASYNC 

PREF DSLC 

Q Q 

O EFR ERROR 

CONTROLLER 
DETECTION O TC1 

AND 
CORRECTION 

o BFR 
O TC2 -- DIGITAL 

AUDIO 

RAM 

FIG. 12-THE SIGNAL -PROCESSING circuitry in a CD player can not be altered or adjusted. 

plified by IC03. The output from that IC is 
called the EFM signal; it is sometimes also 
called the HF signal, the RF signal, or the 
eye pattern. In the EFM signal, sinewaves 
are used to represent digital information. 

The EFM signal is next fed to an AGC 
amplifier and then to an equalization net- 
work (actually a transverse filter) com- 
posed of Q03, Q04, Q05, CPO1, CP02, 
and IC05). The transverse filter ensures 
that the high -frequency components of 
the EFM signal have the same amplitude as 
the low frequency components. The filter 
output is applied to a comparator called 
the EFM comparator (more on that in a 
moment) and then fed to the signal pro- 
cessing circuits (see Fig. 12). In the signal 
processing circuits, the signal is detected 
by the data strobe and then passed to the 
controller. The controller develops two 
squarewave signals-the Data Slice Level 
Control, or DSLC, and the PREFerence 
pulse, or PREF. Those signals are fed back 
to ICO1, where they are combined and 
used to form the threshold voltage for the 
EFM comparator. That comparator 
shapes the EFM signal into a squarewave. 
The resulting signal is called the EFMS 

signal and is the EFM signal in true digital 
form. 

Next, let's look at the signal processing 
circuitry a little more closely. Those cir- 
cuits, which are shown in Fig. 12, process 
the digital signal so that it can be applied 

to the D/A converter (where the digital 
information is converted to audio). 

Typically, all of the signal processing 
circuitry is contained within one to four 
IC's; the following is a brief description of 
the major functions performed within 
those IC's. Keep in mind that the func- 
tions can not be altered, adjusted, or even 
checked, since the circuits are not ac- 
cessible. At best, you can check inputs 
and outputs at the IC pins during trou- 
bleshooting. (We will show you how that 
is done later on in this article.) 

The major function of the data strobe is 
to detect and generate sync pulses derived 
from the EFMS signal. The main function 
of the error detection and correction cir- 
cuit is to demodulate the EFM signal, and 
restore the signal to its original 16 -bit 
form (using processes known as Cl and 
C2 decoding). The error detection and 
correction circuit also has the task of pro- 
cessing control and data information. The 
controller governs many of the digital cir- 
cuit functions, but its main function is to 
address memory locations in the RAM. 
The controller also has the responsibility 
of outputting the I6 -bit digital audio sig- 
nal to the D/A converter. 

That's all we have room for this month. 
Next time, we'll finish up our look at CD - 
player circuits. After that, we'll begin to 
examine the mechanical systems in those 
devices. R -E 
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Switching Power Supplies 

VOLTAGE 

REFERENCE 

ERROR 

AMPLIFIER 

SAMPLING 
NETWORK 

OSCILLATOR 

/,,,,,,,,7 / t(<, 'ff;,/ 

CONTROL 
LOGIC 

INPUT 
O 

CONTROL 
ELEMENT 

OUTPUT 

You too can design switching power supplies! In this article we present you with 

the theoretical background and several experimental circuits. 

SWITCHING POWER -SUPPLY DESIGN HAS 

long been regarded as something of a 
black art practiced only by magicians and 
wizards. However, recent innovations in 
electronics have provided us with compo- 
nents that simplify such designs consider- 
ably: high -density IC's, high -per- 
meability ferrite inductor cores, and high - 
power, high-speed switching transistors. 
We will review fundamental power -supply 
operation, discuss underlying switching - 
supply theory, and then present the- 
oretical and practical information on how 
to design switching supplies using two 
popular LSI IC's. To simplify your design 
tasks, we include complete schematics, 
parts lists and PC artwork for several func- 
tional switching power supplies. 

Regulator basics 
Any regulated DC power supply- 

switching or linear-is governed by a 
feedback mechanism that senses changes 
in the output voltage and generates a con- 
trol signal to compensate for those 
changes. As shown in Fig. 1, the basic 
linear voltage regulator has four major 
components: 

1) A voltage reference 
2) An error amplifier 
3) A feedback mechanism 
4) A control element 

VAUGHN D. MARTIN 
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FIG. 1-THE FOUR BASIC COMPONENTS of a 

linear regulator are shown here. The control ele- 
ment is a transistor operated in the common - 
base mode. 

The control element is usually a tran- 
sistor operated in the common -base 
mode. Its base current determines the cur- 
rent flowing through its emitter -collector 
circuit, and thus, indirectly, the output 
voltage of the regulator. That base current 
is supplied by the error amplifier, usually 
an op -amp. The op -amp compares an in- 
ternal reference voltage to a portion of the 
control element's output voltage. The op - 
amp's output is proportional to the dif- 
ference between those voltages, and that 
is what controls the base current, and 
hence the collector current, of the control 
element. 

Not shown in Fig. 1 is additional cir- 

cuitry that protects the regulator from 
over -current and over -heat conditions. 
Like the error amplifier, the protection 
circuit samples a portion of the output 
voltage; the output of the protection cir- 
cuit would be connected to the base of the 
series pass transistor, and would force the 
transistor into cutoff when it sensed an 
overload condition. 

In a linear regulator the series -pass 
transistor operates in the linear region; 
that is, current flows through the tran- 
sistor continuously as long as the input 
voltage exceeds the minimum necessary 
to keep the regulator working. (Output 
may also be cut off, as we discussed 
above, because of thermal or over -current 
shutdown.) But a regulator does not nec- 
essarily have to operate in such a fashion. 
It is possible for it to switch rapidly be- 
tween saturation and cutoff, remaining in 
the linear region only for the short period 
of time required to perform the switching 
action. That is the basis of the switching 
regulator. 

Fight or switch? 
Although it might seem odd to operate 

a power supply in such a manner, with 
proper circuit design much greater effi- 
ciency can be obtained than with linear 
operation. Output voltage in the switch- 
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FIG. 2-SWITCHING REGULATORS differ from 
linear regulators by the addition of control logic 
and an oscillator; the latter allow control of fre- 
quency, duty cycle or both, and those param- 
eters determine the regulator's final output volt- 
age. 
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FIG. 3-THREE BASIC switching regulators are 
shown here. Step-down. step-up, and inverting 
regulators are shown at a. b, and c, respectively. 

ing mode is controlled by varying the duty 
cycle, the frequency, or both, of the signal 
that turns the transistor on and off. As 
shown in Fig. 2, the switching regulator is 
conceptually similar to the linear reg- 
ulator. The blocks labeled "control logic" 
and "oscillator" are what allow the duty 
cycle or frequency to be controlled. 

Switching supplies allow greater effi- 
ciency than linear supplies, but that is not 
their only advantage. As shown in Fig. 3, 
by rearranging a few components, the 
same basic circuit can be made to step the 
input voltage down (a), to step it up (b), or 
to invert its polarity (c). And inversion 
may happen simultaneously with the step- 
up and step-down functions. 

In each of the circuits shown in Fig. 3, 
SI is represented as a mechanical switch, 
but in the circuits we will be concerned 
with, it is actually an electronic multi - 

vibrator whose duty cycle, frequency, or 
both may be varied by connecting appro- 
priate components. In the past (that is, 
before the invention of high -voltage, 
high -power semiconductors, and LSI 
IC's), that switching action was per- 
formed by rotating machinery. 

In Fig. 3-a, the coil -capacitor network 
may be thought of as an energy reservoir 
that is fed by the power source each time 
the switch is closed. The diode serves two 
functions. First, it provides a discharge 
path for the coil so that when the switch 
opens, there will be no arcing. Second, it 
also provides a path through which the 
current that is stored in the coil and the 
capacitor may flow while the switch is 
open. That helps smooth the rough 
sawtooth that is the normal product of 
such switching into a fairly "flat" triangle 
wave. Thus, less noise is generated, and 
the average DC value of the output voltage 
is higher than it would be without the 
return diode. That type of circuit is known 
as a series switching supply, because the 
switching device is in series with the input 
voltage source. 

By contrast, the step-up circuit in Fig. 
3-b is called a shunt switching supply, 
because the switching device is in parallel 
with the input voltage. When the switch 
opens, energy stored in the magnetic field 
of the coil is released as a large spike that 
serves to charge capacitor Co. Diode DI 
here serves to prevent the capacitor from 
discharging through the switch while it is 
closed. 

The inverter scheme in Fig. 3-c com- 
bines elements of both the step-up and 
step-down circuits. Again the switching 

device is connected in series with the volt- 
age source; the coil again dumps its stored 
energy to the capacitor when the switch is 
opened. Here the diode ensures that the 
discharged energy flows "backward" 
through the load. 

Modern switching regulator IC's usu- 
ally contain the voltage reference, switch- 
ing mechanism, protection circuitry and a 
low- to medium -current series -pass ele- 
ment. The circuit designer usually sup- 
plies discrete components to set the 
oscillating frequency of the switching 
supply, an appropriate inductor, and addi- 
tional series -pass elements to increase the 
circuit's current output. 

The three most popular switching volt- 
age regulator 1C's today are probably Sig- 
netics' NE5560N, National's LM3524 
and Fairchild's µA78S40. Robert Frost- 
holm explained the Signetics IC in the 
February 1980 issue of Radio -Elec- 
tronics, so for the remainder of this arti- 
cle, we will concentrate on the latter IC's. 

The LM3524 
A Pulse Width Modulator (PWM) is a 

circuit that varies the duty cycle of a pulse 
train while keeping its frequency con- 
stant. The LM3524 has a built-in PWM 
that is used to vary the "on" time of the 
series -pass elements. As shown in Fig. 4, 
the output of the oscillator drives a flip- 
flop that in turn drives two NOR gates. 
Note that they are driven out of phase by 
the flip-flop's Q and Q outputs. Also note 
that the IC's output is disabled by the 
comparator whenever its output goes 
high. That will happen whenever the error 
amplifier determines that the internal ref- 
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FIG. 4-NATIONAL SEMICONDUCTOR'S LM3524 can tolerate a maximum input of forty volts, and can 
provide as much as 100 ma of output current. 

78 

www.americanradiohistory.com



erence voltage equals (or exceeds) the 
sampled portion of the output voltage. 
That will also happen whenever the cur- 
rent -limit amplifier senses an overload 
condition. 

The LM3524 has a built in five -volt 
reference capable of supplying 50 mA to 
external circuitry. If VIN applied to the 
regulator is less than eight volts, then the 
five -volt internal reference will not work 
properly, so pin 15 should be tied to pin 
16. If more than six volts will be applied to 
the IC in that configuration, a pre -reg- 
ulator should be used as shown in Fig. 5. 

The frequency of the IC's internal os- 
cillator is determined by external resistor 
RT, and external capacitor CT. The re- 
sistor should have a value between 1.8 K 
and 100 K; the capacitor should have of a 
value between 0.001µF to 0.1µF. A 
nomograph is presented in Fig. 6 that 
helps you select values for RT and CT, 
given a desired period of oscillation. 

The error amplifier is a transconduc- 
tance differential -input type with a nomi- 
nal gain of about 80 dB; that gain may be 
set either by feedback or output loading, 
and loading does not necessarily have to 
be purely resistive. The output of the am- 
plifier, which is also the input to the 
PWM, has an impedance of about 5 

megohms, and that enables it to be over- 
ridden by a DC voltage, thereby forcing a 
desired duty cycle to appear at the output. 
The amplifier's inputs have a common - 
mode range of 1.8 to 3.4 volts, and the 
1C's on -chip regulator is typically used to 
bias the inputs to a value within that 
range. 

The LM3524 performs its current limit - 

VIN 

5.5V -8V 

FIG. 5-PREREGULATION IS NECESSARY 
when using the LM3524 with input potentials 
between 5.5 and 8.0 volts. 
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FIG. 7-A COMPLETE FIVE -VOLT. ONE -AMP SWITCHING REGULATOR may be built using the LM3524. 
Transistor 01 should have a proper heatsink, such as the Stayer No. V5-1. 

TABLE 1-LM3524 SWITCHING REGULATOR 
CHARACTERISTICS 

Parameter Conditions Characteristics 

Output Voltage VIN 10V, lo = 1A 5V 

Switching Frequency VIN = 10V, lo = 1A 20 kHz 

Short Circuit VIN = 10V 1.3A 
Current Limit 

Load Regulation VIN 10V, 
Io=0.2-1A 

3 mV 

Line Regulation AVIN = 10 - 20V, 
Io=1A 

6 mV 

Efficiency VIN = 10V, lo = 1A 80% 

Output Ripple VIN = 10V, lo = 1A 10 mVp-p 

ing by decreasing the width of its output 
pulses. The output duty cycle drops to 
about 25% when a potential of 200 mV is 
present between terminals + cL and - cL.; 
210 mV will reduce the duty cycle to 0%. 
The total potential difference between 
those two terminals must not exceed 
- 0.7 to +1.0 volt. 

The output stage of the LM3524 con- 
sists of two NPN transistors driven 180° 
out of phase with each other by the flip- 
flop. Each transistor is capable of supply- 

ing a current of 100 mA. 

A practical regulator 
A complete step-down switching volt- 

age regulator is shown in Fig. 7. For prop- 
er operation, the input voltage should 
exceed eight volts. Transistor Ql acts as 
the series control element; with proper 
heatsinking, it can provide a current of 
about I amp. Resistors R4 and R5 divide 
the IC's five -volt reference in half in order 
to bias the error amplifier's non -inverting 
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PARTS LIST-LM3524 CIRCUIT 

All resistors 1/4 watt, 5% 
R1, R2, R4, R5-5000 ohms 
R3-0.15 ohms see text 
R6-6500 ohms 
R7-30,000 ohms 
R8-510 ohms 
R9-420 ohms 
R10-560 ohms 
Capacitors 
Cl, C2-.01, ceramic disk 
C3, C5-.1, ceramic disk 
C4-10 µF, 35 volts, electrolytic 
C6-500 µF, 10 volts, electrolytic 
Semiconductors 
IC1-LM3524, switching regulator 
Dl-MR850 
Q1-BD344 
Q2 -2N5023 
Other Components 
L1-500 µH 
Note: L1 is 40 turns of 22 -gauge wire 
wound and evenly spaced on a Ferrox- 
cube No. 502T300 toroid core, avail- 
able from Permag Corporation , 400 
Karin Lane, Hicksville, NY 11801; 
516-822-3311. 

PARTS LIST-µA78S40 
STEP-DOWN CIRCUIT 

All resistors 1/4 watt, 5% unless other- 
wise noted 

R1-1 ohm, 2 watts 
R2-100 ohm trimmer potentiometer 
R3-1300 ohms 
R4-50,000 ohm trimmer potentiometer 
R5-R7-not used 
Capacitors 
C1-100 µF, 35 volts, electrolytic 
C2-.01, ceramic disk 
C3, C4-1 µF, 50 volts, tantalum 
C5-470 µF, 35 volts, electrolytic 
Semiconductors 
ICI-µA78S40, switching regulator 
D1 -1N4001 
Other Components 
J1, J2, J3-Banana jacks 
L1-300 µH, Ferrite Potentiometer Core 

(Indiana General F1153-1-06-620); PC 
mounting bracket (Indiana General 
B662), and PC bobbin (Indiana General 
B657-12). See text. 

PARTS LIST-µA78S40 
STEP-UP CIRCUIT 

Note-unless otherwise specified, all 
components are identical to compo- 
nents specified in the µA78540 step- 
down circuit. 

R5-180 ohms, 1/4 watt, 5% 
Di-not used 

PARTS LIST-µA78S40 
INVERTER CIRCUIT 

Note-unless otherwise specified, all 
components are identical to compo- 
nents specified in the µA78S40 step- 
down circuit. 

All resistors /4 watt, 5% 
R3-1000 ohms 
R6-680 ohms 
R7-100 ohms 
Q1 -2N6051 

Cl R6 R2 I 

I I l Rl 

O 

VOUT VIN RETURN GROUND 

FIG. 8.-COMPONENT PLACEMENT DIAGRAM for the switching supply shown in Fig. 7. 
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FIG. 9-FAIRCHILD'S µA78540 is very similar to the LM3524. However, the Fairchild part also contains 
an uncommitted diode and an uncommitted op -amp that is similar to the popular 741. 

input within its acceptable range. Each of 
the LM3524's output transistors is on for 
about 45% of the time, and they have been 
wired in parallel. That allows a duty cycle 
of as much as.90%, thus resulting in a 

lower input -voltage requirement, and 
greater overall efficiency. The output volt- 
age is given by 

Vo = VNl(1 + R1/R2) 
where VN1 is the voltage present at the 
error amplifier's non -inverting input (pin 
2). The circuit's current limit is estab- 
lished by the value of R3 and is stated as: 
IL = 0.2 V/R3. In that case, IL = 0.2 V/ 
0.1511 = 1.3 A. Fabricate R3 by winding 
1.45 feet of 30 -gauge wire around a 100 - 

ohm, 1/2 -watt resistor. 
Table 1 shows the characteristics of the 

power supply; and full-size artwork for a 

printed -circuit board may be found in the 
"PC Service" section of this magazine. A 
component -placement diagram is shown 
in Fig. 8. 

The µA78S40 
Whereas the LM3524 is a pulse width 

modulator, Fairchild's µA78S40 may be 
considered a variable pulse -width, varia- 
ble frequency modulator. It is capable of 
operating from a supply as low as 2.4 
volts, and it has a standby mode that 
draws only 2.4 mA at five volts. That is 

rather remarkable when you consider that 
the IC can handle 40 volts at 1.5 amps. 
Anyway, its low power requirements 
make the µA78S40 ideal for battery - 
powered operation. 

A block diagram of the µA78S40 is 
shown in Fig. 9. The current -controlled 
oscillator (CCO) is probably the most im- 
portant part of that IC. It's purpose is to 
generate the gating signal that turns out- 
put transistors QI and Q2 off and on. A 
single external capacitor controls the fre- 
quency of the CCO, which may vary from 
100 Hz to 100 kHz. The duty cycle of the 
CCO is set internally to a ratio of 6:1, but 
that may be varied by manipulating the 
current -limiting circuitry attached to pin 
14 (ISENSE) 

The µA78S40's manner of output -volt- 
age control is somewhat more complex 
than that of the LM3524. The AND gate 
shown in the block diagram of Fig. 9 is fed 
by the CCO and a comparator. The com- 
parator, as you have probably guessed, 
functions as the error amplifier we dis- 
cussed above. The comparator is a high - 
gain differential type with a common - 
mode input range extending from ground 
to within 1.5 volts of Vcc. It functions to 
inhibit the µA78S40's "on" cycles. The 
comparator can inhibit several "on" cy- 
cles, one "on" cycle or any portion of an 
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"on" cycle. After such a cycle has begun, 
the comparator cannot inhibit output until 
the beginning of the next "on" cycle. 

The comparator samples a portion of 
the output voltage and compares it to the 
on -chip reference voltage. As long as the 
sampled portion of the output voltage is 
less than or equal to the reference voltage, 
the comparator remains high, so the flip- 
flop may be set and reset by the normal 
operation of the oscillator. If the output 
voltage exceeds the reference voltage, the 
comparator goes low. In that state, the 
AND gate cannot turn on, the flip-flop can- 
not be set, so the transistors will remain 
off. 

The flip-flop is always reset during the 
negative -going ramp of the oscillator. 
And once the flip-flop is set, it will remain 
set until the negative -going ramp of the 
oscillator cycle. However, the current - 

FIG. 10-KEY POINTS IN A µA78S40 circuit are 
shown in these scope photos. In both, the upper 
trace represents the output ripple, and the lower 
trace represents the voltage across the timing 
capacitor. 

limiting circuitry, which is temperature 
compensated, can speed up the reset ac- 
tion. The limiting circuit senses the output 
transistors' current across an external re- 
sistor. Current limiting is initiated when a 
300 mV potential appears between pin 13 

(Vcc) and pin 14 (ISENSE) 
Normally there is a steady current flow 

of about 50 p.A into the timing capacitor, 
but when an overload condition is de- 
tected, that current is boosted to about 1 

mA, and that causes the positive -going 
oscillator threshold to be attained more 
rapidly than it would without the addi- 
tional current. Operation under such cir- 
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FIG. 11-THE µA78S40 USED IN A STEP-DOWN CONFIGURATION. Given a + 25 -volt input, the circuit 
provides +10 volts at 500 mA. 
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FIG. 12-THE ; A78S40 USED IN A STEP-UP CONFIGURATION. Given a 10 -volt input, the circuit 
provides 25 volts at 100 mA. 

cumstances then causes a very short "on" 
time followed by the normal "off" time 
that is provided by the negative -going 
ramp of the oscillator. 

The µA78S40's voltage reference is de- 
rived from an ultra -temperature -stable 
band -gap reference. A band -gap refer- 
ence is a combination of several semicon- 
ductors that have both positive and 
negative temperature coefficients; they 
are arranged so as to exactly offset or 
cancel one another, and that results in a 
temperature coefficient of almost zero. In 
practical terms, that gives us a rock - 
steady reference voltage that is almost 
completely insensitive to temperature 
changes. The reference is capable of 
providing as much as 10 mA of current 
without additional circuitry. 

Output transistors Q1 and Q2 are con- 
figured as a Darlington pair. That mode of 
DC coupling gives a very high gain that, 

as you recall, is the product of the betas of 
both transistors. For example, if each 
transistor has a beta of 250, then the over- 
all gain will be beta2, or 250 x 250 =- 

62,500. The collectors of both transistors 
are brought from the IC to the outside 
world separately, and their emitters are 
brought out together. They can handle as 
much as 1.5 A peak current at a collector - 
emitter potential of 40 volts, but still have 
excellent switching times ranging from 
300 to 500 nanoseconds. 

One special feature of this versatile IC 
is the inclusion of an uncommitted opera- 
tional amplifier. It is a bipolar op -amp 
quite similar to the popular 741 type. 
However, its output capabilities have been 
boosted so that it can source 150 mA and 
sink 35 mA. Another improvement is that 
its common -mode input range includes 
ground. 

The last major component of the 
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TABLE 2-JUMPER 
CONFIGURATION 

Jumper Down Up Invert 

1 

2 

3 

4 

5 

6 
7 

8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

µA78S40 is the uncommitted diode avail- 
able at pins I and 2. That diode can be 
used as desired, provided that some pre- 
cautions are followed. Since the IC's sub- 
strate is normally at ground potential, the 
cathode of the diode must not be sub- 
jected to a negative voltage; that precludes 
its use in step-down and inverting config- 
urations. The diode's internal con- 
struction results in a current flow from the 
anode to the substrate amounting to about 
10% of the normal anode/cathode current. 
Because of the high voltage usually pres- 
ent between the anode and ground in step- 
up regulators, power dissipation will 
probably limit the diode's usefulness in 
such applications. The diode is probably 
most useful protecting the output tran- 
sistors from reverse -polarity voltage 
spikes. 

The scope photos shown in Fig. 10-a 
and -h show the waveforms present at sev- 
eral key points in a step-down regulator 
circuit built from a µA78S40. In both 
cases the upper trace represents the output 
ripple and the lower trace represents the 
voltage across CT. The photo in Fig. 10-a 
was taken at an output current of 22 mA, 
and the photo in Fig. 10-b was taken at 495 
mA. In both photos the rising edge of the 

CT wave represents "on" time and the 
falling edge represents "off" time. Notice 
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FIG. 13-THE µA78S40 USED IN AN INVERTING CONFIGURATION. Given a 12 -volt input, the circuit 
provides 15 volts at 100 mA. 

E 

JU11 

R6 R7 

I 

-R5- -C2- 
R1 

JU20 JU22 1 

JU21 JU2 JU31 

L1 

JU12 

JU15 

D IC1 

JU3 
JU -C3- JU4 
13jeJU16 

JU14 JU25 
Ug R3A-44- 

D1 

JU23 

JU18 

JU10 JU30 

JU29 C4 

JU9 

C1 

JU26 

JU5 JU32 

JU7 C5+ 

\27 
JU8 

U28JUJU33 

Ji INPUT 

J2 

R 

J3 OUTPUT 

4 R4 

FIG. 14-COMPONENT PLACEMENT DIAGRAM for the switching circuits shown in Fig. 11 -Fig. 13. See 

TABLE -2 for information on how to install the jumpers for the different circuit configurations. 

that as the output current increases, the 
"off" time decreases to a minimum. Note 
also that the switching frequency in- 
creases with increased output current. In a 
PWM circuit, that frequency would re- 
main constant; only the ratio of "on" time 
to the total period of the wave would 
change. 

Sample circuits 
Now we present circuits you can use for 

designing a step-down, a step-up or an 

inverting switching supply. The same PC 
board can be used for any one of those 
circuits; installation of various jumpers 
allows selection of the appropriate mode. 

The step-down switching supply shown 
in Fig. 11 allows you to obtain 10 volts at 
500 mA from a nominal 25 -volt input, 
which may actually vary between 14 and 
35 volts. Efficiency is typically 65% or 
better. 

The step-up switching supply shown in 
continued on page 110 
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PC SERVICE 
One of the most difficult tasks in build- 

ing any construction project featured in 
Radio -Electronics is making the PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thing about it. 

We've moved all the foil patterns to this 
new section, where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 

In order to produce a board directly from 
the magazine page, remove the page and 
carefully inspect it under a strong light 
and/or on a light table. Look for breaks in 
the traces, bridges between traces, and, 
in general, all the kinds of things you look 
for in the final etched board. You can clean 
up the published artwork the same way 

you clean up you own artwork. Drafting 
tape and graphic aids can fix incomplete 
traces and doughnuts, and you can use a 
hobby knife to get rid of bridges and dirt. 

An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 
across the back of the artwork. That helps 
make the paper transluscent. Don't get 
any oil on the front side of the paper (the 
side with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit-patting with a paper towel will help 
speed up the process-place the pattern 
front side down on the sensitized copper 
blank, and make the exposure. You'll 
probably have to use a longer exposure 
time than you are used to. 

We can't tell you exactly how long an 

exposure time you will need because we 
don't know what kind of light source you 
use. As a starting point, figure that there's 
a 50 percent increase in exposure time 
over lithographic film. But you'll have to 
experiment to find the best method to use 
with your chemicals. And once you find it, 
stick with it. Don't forget the "three C's" of 
making PC boards-care, cleanliness, 
and consistency. 

Finally, we would like to hear how you 
make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best for you. Ad- 
dress your letters to: 

Radio -Electronics 
Department PCB 

200 Park Avenue South 
New York, NY 10003 
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PC SERVICE 

OJIHMIRIAa 
G7OT UOv1001M 32 

OA28CAU 
dAA08 11101TAUJAV3 

) 3]] 

l \ 

5 INCHES 

SOLDER SIDE of the I,A78S40-based switching power -supply 

84 

www.americanradiohistory.com



PC SERVICE 

H 5%s INCHES 

SOLDER SIDE of the LM3524 5 -volt switch power -supply PC -board. For more on switching power 
supplies, see the story on page 77. 
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PC SERVICE 

i 

53' 

TIMER BOARD for the home security alarm system. The solder side is shown here. The story begins on 
page 61. 
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Stocking Stuffer Specials 
on FLUKE 

RJ 

Hand Held Multimeters 
from Joseph 

Analog/digital display 

Volts. ohms, IOA, diode 
test 

Autorange 

0.7% basic dc accuracy 

2000+ hour battery life 

3 -year warranty 

Reg. $85.00 
SPECIAL 

FLUKE 73 569.00 FLUKE 75 

o 

o 

FLUKE 25 & 27 

Analog/digital display 

Volts. ohms, 10A. mA. 

diode test 

Audible continuity 

Autorange/range hold 

0.5% basic dc accuracy 

2000+ hour battery lite 

3 -year warranty 

Reg. $99.00 
SPECIAL 

$85.00 FLUKE 77 

Charcoal or yellow case color 

Analog/Digital display 

Touch Hold" function 

-15°C to 55°C operation 

0.1% basic accuracy 

100µV to 1000V ac and dc 

0.1 µA to 10A, all fused 

Relative (difference) mode (27) 

MIN/MAX recording mode (27) 

Ruggedized. waterproof case 

Two-year warranty 

Model 25 Reg. $229.00 

SPECIAL $199.00 
Model 27 Reg. $259.00 

SPECIAL $229.00 

Model 8020B Reg. $199.00 
SPECIAL $175.00 

Model 8022B Reg. $154.00 
SPECIAL $135.00 

o 

FLUKE 21 & 23 

AND MORE! 
Model 80246 Reg. $249.00 

SPECIAL $219.00 

Model 8026B Reg. $199.00 
SPECIAL $175.00 

Analog/digital display 

Volts. ohms, 10A, mA, 

diode test 

Audible continuity 

"Touch Hold" function 

Autorange/range hold 

0.3% basic dc accuracy 

2000+ hour battery life 

3 -year warranty 

Multipurpose holster 

Reg. $129.00 
SPECIAL 

$110.00 
Yellow case color 

Analog/Digital display 

Touch Hold' (unction (23) 

0°C to 50°C operation 

0.5% & 0.3% basic accuracy 
100µV to 1000V dc 

1 mV to 750V ac 

10 µA to 10A (23). all fused 

10 µA to 320 mA (21), a0 fused 

Three-year warranty 

Model 21 Reg. $99.00 

SPECIAL $89.00 
Model 23 Reg. $145.00 

SPECIAL $129.00 

Model 8060A Reg. $349.00 
SPECIAL $299.00 

Model 8062A Reg. $295.00 
SPECIAL $259.00 

FOR SIMILAR SAVINGS ON THE COMPLETE 
IF"'KEA 

LINE 
AND MORE THAN 100 OTHER MAJOR SUPPLIERS CALL 

800-323-5925 In Illinois 312-297-4200 
oSaph 

maalactrunics 

ORDER HANDLING CHARGES 

VALUE ADD 

$0-499 $5.00 
$500-999 $7.50 
$1000 -UP $10.00 

o 

8830 N. Milwaukee, Niles, Illinois 60648 

1. t im 
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ROBOTICS 

Ultrasonic rangers and stepper motors 
WE'VE DISCUSSED ULTRASONIC-RANG- 
ing and stepper -motor circuits the 
past several months; this month 
we'll mention several other ways 
to implement such circuits, and 
then go on to discuss how they 
may be used to map and navigate 
an arbitrary area. 

We discussed the operation of a 

typical ultrasonic ranger in detail 
last month, but, to summarize 
briefly, a timing pulse is applied to 
a circuit that generates a burst of 
ultrasonic waves. A timing circuit 
begins counting at the same time, 
and, after an echo has been re- 
ceived, the time is divided by two, 
and the distance is calculated, 
based on the speed of sound in air. 
Normally you connect an ultra- 
sonic ranging system to a micro- 
computer that is used to initiate 
ranging, do the calculations, and 
control the robot's stepper motor 
(or motors). 

Last month we discussed Polar- 
oid's ultrasonic ranging kit; an- 
other such kit is made by Texas 
Instruments. The SN28827 is avail- 
able from the Micromint (25 Ter- 
race Drive, Vernon, CT 06066) with 
a transducer for about $60. I rec- 
ommend using a kit rather than a 

home-made system. That way you 
can get to the really difficult prob- 
lems-like mapping and navigat- 
ing-without spending time de- 
bugging standard circuits. 

A stepper motor allows you to 
rotate the ranging circuitry (or the 
whole robot, if necessary) a pre- 
cise amount, and then make, and 
record, a distance measurement. 
Steppers require a little more 
power than regular DC motors, 
but their position is much easier to 
control. The circuit in Fig. 1 shows 
how an LSI IC can be used to drive 

Cl 

STEP 

FORWARD/ 
REVERSE 

RESET 

CLK 

MODE 

RST 

R1 

10011 

14 

r. R2 

'SEE 
TEXT 

SAA1027 

a four -phase stepper motor. A di- 
rection signal is applied to the 
MODE input, and then the CLOCK 
input is pulsed. The RESET input 
should normally be held high. Re- 
sistor R2 determines the base cur- 
rent of the IC's driver transistors, 
and it must be selected in accor- 
dance with the current require- 
ments of the motor that will be 
used. 

The SAA1027 used in that circuit 
is made by Signetics; Sprague also 
manufactures stepper -motor driv- 
ers, the UCN-4202A and 
UCN-4203A, among others. More- 
over, there are ways of controlling 
steppers without custom IC's. Let 
us know if you're interested; we 
could devote a column to that sub- 
ject. 

Robot mapping 
With a stepper motor and an ul- 

trasonic ranger we can make a 

rough map of an area by rotating 
the ultrasonic transducer while 
taking distance readings at 
periodic intervals. Using a com- 
puter to record those readings will 
allow a map of distances to be 
compiled. With a simple system 

FIG.1 

13 

MARK J. ROBILLARD 
ROBOTICS EDITOR 

FOUR -PHASE 
STEPPER 
MOTOR 

r 

+12V 

such as that we're discussing, the 
resulting map barely resembles 
the space mapped; in early experi- 
ments, I could hardly recognize 
the area I had just mapped. The 
reasons for the discrepancies are 
many. 

For example, assume we want 
our robot to navigate a room with a 

table and an open doorway. When 
we see a table, we have no trouble 
distinguishing it from a doorway. 
But the robot would see the legs as 
spikes and the in-between areas as 
caverns. The robot might try-mis- 
takenly-to pass under those legs. 
As robot programmers, it is our 
job to interpret what the map actu- 
ally represents, so that we could, 
for example, find the doorway 
without running into the table. 

But let's assume that a trial -and - 
error method is necessary to move 
the robot out the doorway. At any 
arbitrary location, three readings 
might be taken: straight ahead, 90° 
right, and 90° left. Those readings 
will tell you whether it is safe to 
move in one of those directions. If 
the straight -ahead reading reveals 
that there is an obstacle within a 

continued on page 113 
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Where's Your ELECTRONICS Career Headed? 

The Move You Make Today Can Shape Your Future 
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 

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. 

r 1 
Grantham College of Engineering R12-85 

Free Details Available from: 
10570 Humbolt Street, Los Alamitos, CA 90720 

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

Grantham College of Engineering Name Age 

10570 Humbolt Street Address 

Los Alamitos, California 90720 
City State Zip 
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ANTIQUE 
RADIOS 
Phonographs and antique 
PHONOGRAPHS ARE NOT NORMALLY 
considered relevant to the subject 
of antique radio, but many an- 
tiques have built-in phonos, or at 
least some provision for con- 
necting an external phono. To the 
best of my knowledge, built-in 
phonos and phono adapters be- 
came common in the mid 1920's. 
And most phonos had their own 
volume controls mounted on the 
base, or even on the pick-up arm. 
As you can imagine, a phono with 
the volume control on the arm re- 
quired a deft touch to adjust the 
volume while a record was play- 
ing! 

The addition of an extra jack, 
switch, or both, to accommodate a 
phono can cause many service 
headaches. Many of those jacks 
and switches were never used; 
they were included in early radios 
mainly to impress the buyer. 

There were several common 
methods of coupling the pho- 
nograph signal into the radio; 
phonographs often required their 
own volume controls because the 
signal was fed "downstream" from 
the radio's own volume control. 
For example, some sets had an ar- 
rangement whereby the detector 
tube could be used as an ampli- 
fier; and, as we have discussed in 
previous columns, volume con- 
trols were frequently part of the 
antenna/coil circuit. There was 
also an arrangement whereby an 
adapter could be plugged into the 

ó 
detector -tube socket to accommo- 

cc date the phono's output. Some ra- 
w dios had no radio -phono switch, 

so the dial had to be tuned to an 

óempty spot in the broadcast band 
ó in order to hear the output of the 
cc phonograph. 

radios. 

FIG.1 

The antique radio of the month 
Our project this month, shown 

in Fig. 1, lacked any and all identi- 
fying marks. I assume that it is a 

Silvertone because many of its 
very old tubes are Silvertones. The 
most unusual feature of that radio/ 
phono "combo" is the record 
changer under its lid. It's not just a 

record player, but a complete 
changer; and that is unusual for 
that era. 

The turntable has a speed con- 
trol, and it plays records of two 
sizes, but it is not a two- (or three-) 
speed changer in the modern 
sense of the term. There was a fad, 

RICHARD D. FITCH 
CONTRIBUTING EDITOR 

in the post -WWII era, to replace 
those obsolete phonos with a 

complete three -speed changer. If 
your antique has one of the latter, 
you can bet that it's not original, no 
more so than if you find a stereo 
cartridge in the arm. If you want to 
keep your radio/phono in near - 
original condition, I wouldn't re- 
place the phono with a modern 
three -speed, even if the original 
can't be repaired. It's better to 
leave it inoperative than to destroy 
the antique value of the entire set. 

I was lucky with the receiver 
portion of that set; it came in good 
operating condition. The chassis 
has seven tubes, including the rec- 
tifier, a modern version of the 
workhorse 80. The chassis also has 
a four -gang tuning capacitor with a 

trimmer on top of each gang. The 
RF and detector tubes, as well as 
the tuner, are all well shielded, a 

very common feature of antique 
radios. It has a radio/phono switch 
that cuts off RF at the detector and 
substitutes the phono signal. 

Troubleshooting 
One nice thing about radio/ 

phono combinations is that the 
components can be used to trou- 
bleshoot each other. For example, 
if the radio doesn't operate, but 
the phono does, you know that 
the audio amplifier works, and so 
does the speaker. Therefore, 
something must be wrong with 
the RF section. 

On the other hand, if the radio 
operates but the phono doesn't, 
the trouble must be somewhere 
between the phono's needle (now 
called a stylus) and the input jack. 
The needle will always pick up 
something no matter how badly it 
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LETTERS 
Mor -On Hackers 

I read your last letters section 
with great interest. It seems that 
people can always find a way to 
justify anything they do, can't 
they?-R.W., Denver, CO. 
They can TRY to. But the wheel 
keeps right on turning, and wait 
until they get caught and have to 
stand before a judge and face the 
penalties. Suddenly the glamor 
and romance vanishes as they have 
to dig down and pay fines, court 
costs, lawyers fees, etc. The 

"proud parents" of what the 
newspapers labelled "Computer 
Wiz Kids" won't be so proud 
when they have to shuck out the 
big bucks. If only these people 
would think ahead! 

"Ham" A Nasty Word? 
How would you feel about not 

calling yourself a Ham Operator 
anymore if some amateurs were 
violating the FCC rules? That's why I 

want to keep calling myself a 

"Hacker!"-J. R., Tulsa, OK. 
I am proud of my ham ticket but if 
the same sort of thing occurred, 
I'd go back to calling myself an 
Amateur Radio Operator" 
Language keeps changing. "Gay" 
once meant "happy" If you felt 
happy, would you tell all your 
friends you were gay? 

Everybody Does It! 
I really don't see what the fuss is 

all about. Everybody hacks at one 
time or another; in one way or 
another. Maybe some more than 
others, but what's the big deal?- 
M. L., Cranbury, NJ. 

First of all, everybody does not 
do it! I don't do it; neither do a lot 
of other respectable computer 
experimenters that I know. And the 
"fuss" as you call it is twofold. For 
one thing it's illegal. The other 
point is that it's giving us all a bad 
name. 

Thank You! 
Okay. It took two of your 

editorials to convince me, but I've 
seen the point and you're right. 
And it took guts on your part to 
stand up for that right. You are to 
be complimented. Now suppose 
you peer into your crystal ball and 
tell us what's liable to happen if 
things go on like this.-S.W, 
Fairbanks, AK. 
Thank YOU, S. W. What I can 
foresee is a Government 
examination on the use of 
computers before you're allowed 
to use one. An examination that 
goes into the do's and don'ts so 
that if you elect to violate the law 
and get caught, you won't be able 
to say "Hey! I didn't know. "And I 

can see much tighter controls on 
modems too, with Government 
agencies freely tapping in to 
monitor and dropping in on 
violators to confiscate their 
equipment.41I . 

COMPUTER PRODUCTS 
For more details use the free 

information card inside the back cover 

DISK-DRIVE/TAPE BACKUP COM- 
BINATION, consists of the model AT 
HD disk drive and the model QIC-60 AT 
tape backup unit. 

The model AT HD is a Winchester hard 
disk drive for the IBM PC -AT with a for- 
matted capacity of 20 megabytes. The 
model QIC-60 AT, an internal streaming 
tape -backup unit, provides increased 
security that data will not be lost 

CIRCLE 11 ON FREE INFORMATION CARD 

through user error or mechanical failure. 
The model AT HD and QIC-60 AT sell 

fora combined suggested retail price of 
$3290.00 -Tencar, Inc., 6225 Cochran 
Road, Solon (Cleveland), OH 
44139-3377. 

EDUCATIONAL GAME, Pipes, teaches 
children the concepts of spatial rela- 
tionships and economics. The object 
of the game is to create a water 
network, using the least amount of 
pipe and money. The player must 
connect all the houses in town to the 
main water supply. After hooking up 
all the houses, the player turns on the 
water supply to make sure that there 
are no leaks. The VIC-20 version of 
Pipes was the 1983 CES Software 
Showcase award winner for "Best 
Home Education." 

Pipes is available for the IBM/PCJr 

CIRCLE 12 ON FREE INFORMATION CARD 

and Commodore 64 at a suggested 
retail price of $29.95. All versions are 
on disk-Creative Software, 230 East 

Caribbean Drive, Sunnyvale, CA 
94089.o 

DECEMBER 1985 - ComputerDigest 3 

1 " 1 t tm www.americanradiohistory.com



HITECH'S 
SAM 3001 
PAT O'BRIAN 

The AT -compatibles are coming! Here's a 
look at one of the first to hit the market. 

The IBM PC/AT received great critical acclaim when it 
was introduced a little over a year ago, mostly for its 

unmatched price/performance ratio. IBM's pricing 
policy was obviously intended to beat the clone 
competition even before it started. 

The public, however, did not regard the AT as 

highly-at least if you believe the sales figures. The 
extra speed was impressive, but not enough to warrant 
buying a new machine. And then there was the hard - 
disk drive that created reliability problems. If not for 
the IBM Local Area Network, the machine could have 
headed the way of the Junior. The software writers also 
were-and still are-slow in taking advantage of the 
AT's impressive capabilities. 

All that may change now because the AT - 
compatibles are on the way. And that's sure to make 
even IBM's machine more popular than ever. We had the 
opportunity to examine one of the first AT -compatibles 
to hit the market: the Sam 3001 from HiTech 
International (1180 Miraloma Way, Sunnyvale, CA 94086 
(408) 738-0601). You might remember HiTech as the 
manufacturer of the Sam 2001 XT -compatible computer 
kit that was featured in July's Radio -Electronics. 

What the PC/AT offers 
Before we look at what the SAM 3001 has to offer, 

let's see what IBM's machine does. The IBM PC/AT is not 
the fastest and most powerful computer you can buy, 
but it is the fastest and most powerful IBM personal 
computer. While it is compatible-for the most part- 
with the rest of the PC family, it is certainly an improved 
machine. For example, the AT uses the faster and more 
powerful 80286 microprocessor (which runs easily at 6 
MHZ, has a true 16 -bit data bus interface, can address 
16MB of memory, and is upward compatible with the 
PC's 8086). The AT's system board can hold up to 512K 
of RAM and offers 8 expansion slots. The disk controller 
can support fixed- or floppy -disk drives, including the 

new higher capacity (1.2 megabyte) floppy -disk drives. 
A CMOS clock/calendar memory with battery backup 
was added to the main board. CMOS RAM on the 
clock chip-instead of on -board switches-holds 
most of the system -configuration information. The 
keyboard is much better than anything else IBM has 
offered. The AT's BIOS (Basic input/Output System ) is 4 
times bigger than the XT's. Some of the reasons for that 
is that it includes the hard -disk BIOS instead of 
relegating it to the controller card; the floppy -disk BIOS 
can handle various media and drive types, and 
multitasking -support functions were added. 

Can a compatible be better? 
You might expect the clone -makers to try to out -do 

IBM. And that's exactly what HiTech tried to do with 
the SAM 3001. And-as shown in the table below-for 
the most part, they succeeded. 

The Motherboard (manufactured by Faraday 
Electronics of Sunnyvale, CA) comes standard with 640 
KB of RAM and is expandable on -board to 1 MB. You'd 
have to tie up an expansion slot on the AT if you 
wanted 1 MB of RAM. Two serial ports and one parallel 
port are included on the main board, so they don't tie 
up any slots. What's more, each serial port can be 
configured for either the RS -232 or RS -422 standards. 

The SAM 3001 runs PC -DOS 3.0, as well as MS-DOS 
3.1 and XENIX. Of course, as with any other PC - 

compatible, the SAM 3001 does not support IBM 
BASIC, but it will run the similar GW-BASIC. 

A hercules -type graphics card, which includes a 

parallel port, comes standard with the SAM 3001, as 

does a 20 MB hard -disk drive. 
To sum up the SAM 3001, it's basically an AT with the 

added benefits of extra on -board memory and serial 
and parallel I/O ports, a monochrome/graphics card, 
and greater expandibility We found the machine to be 
compatible with IBM's; it will even run IBM's advanced 
diagnostics program. We are not without complaints, 
however. We had problems with the board's power -on 
reset, and with the configuration -memory. A new set of 
ROM's cleared up the configuration -memory problem, 
and a call to HiTech cleared up the power-on reset 
problem. (It really wouldn't have been a much of a 

problem if the documentation supplied with the SAM 
3001 was better-a change in the reset circuit was 
never documented.) 

Another complaint was with the floppy -disk drive. It 
was extremely loud, and we were victimized by 
frequent data errors. HiTech has realized that problem, 
however, and has switched to Mitsubishi as its drive 
supplier.e 

Price Microprocessor RAM 
On -board 

RAM (max) Disk Drives I/O Ports 
Display 
Adapter 

Empty 
Slots 

IBM PC/AT $3995 80286 (6 MHz) 256 KB 512 KB 1.2 MB Diskette None None 7 

IBM PC/AT 
Enhanced $5795 80286 (6 MHz) 512 KB 512 KB 

1.2 MB Diskette 
20 MB Fixed 

1 Serial 
1 Parallel None 6 

HITECH 
SAM 3001 $4395 80286 (6 MHz) 640 KB 1024 KB 

1.2 MB Diskette 
20 MB Fixed 

2 Serial 
2 Parallel 

Hercules -type 
mono graphics 7 
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ATTENUATORS 
AND 
MINIMUM -LOSS 
PADS 
Larry Friedman 

"Attenuators" and "Minimum Loss Pads" is a program 
that quickly calculates the resistance values for H and T 

attenuators and the values for minimum -loss L -matching 
networks. Simply key in the input and output 
impedances and the desired amount of loss. The 
screen will display the actual pad configuration and the 
required resistance values. If you haven't the displayed 
resistor values on hand, you get a chance to recycle the 
program and make minor changes in loss or impedance 
until you come up with a pad using resistor values you 
happen to have. 

To make the program truly universal, it is written in 
"Timeshare Basic," which means it should run on every 
computer without modification of any kind except 
perhaps for the CLS (CLEAR SCREEN) function. If your 
own computer uses something other than CLS for 
CLEAR SCREEN simply make the substitution. 
Otherwise, no further modification to the program 
should be required. 

Because PRINT USING is not a universal BASIC 
function, resistance values are rounded off to their 
nearest integer value. For example, 144.3 ohms is 

displayed as 144; 144.6 ohms is displayed as 145 ohms. 
Rounding should have no practical effect on an 
attenuator. On the other hand, decibel loss is displayed 
in decimal values because that is the common and 
desired notation. 

To make the screen and printer graphics universal, 
they are created from conventional ASCII symbols. 
Figures 1, 2 and 3 show how the three kinds of 
calculated pads are both printed and displayed. The 
negative (-) symbol in front of some of the resistor 
values in Figure 1 indicate that the impedance on that 
side of the circuit is less than on the opposite side. 
Note from the illustrations that two different ways are 
used to indicate input and output impedances. You 
can substitute either kind of labelling in the program 
since both employ universal characters. 

Depending on the kind of computer used, the 
graphic display will either fill most of the screen or 
appear scrunched on the left. This is caused by writing 
the program so it will run on all computers regardless 
of the display's column width; also, screen dumps to a 

printer will print on every kind of printer used with 
personal computers, from conventional 80/100 column 
models to pocket printers which use narrow calculator - 
type tape.1m> 

LOSS - 10 DB 
261 

----xxxx 
-14 
xxxx---- 

x 

X 211 
X 

----XxXX xXxX---- 
261 -14 

600 OHMS IN 150 OHMS OUT 

DO IT AGAIN? (V OR N)? 

LOSS = 3 DB 
474 

----xxxx 

X 

X 53 
X 

Z- 500 --> <-- Z- 50 

DO IT AGAIN? (V OR N)? . 

103 
----XXXI 

X 

X 1703 
X 

Z= 600 <-- Z= 600 

DO IT AGAIN? (V OR N)? . 

LOSS IS 15.7948 DB 

FIG. 1-THIS IS HOW the 
three types of pads are both 
printed and displayed. 
Please refer to the text for ad- 
ditional information. 

10 REM ATTENUATOR PADS 
20 REM BY 
30 REM LARRY FRIEDMAN 
40 REM CALCULATES H,T,L PADS 
50 REM IN UNIVERSAL BASIC 
60 CLS 
70 PRINT TAB(10) "1 = H PAD" 
80 PRINT TAB(10) "2 = T PAD" 
90 PRINT TAB(10) "3 = L PAD" 
100 INPUT "ENTER PAD TYPE (1, 2 OR 3) ';T 

110 CLS 
120 IF T=3 GOTO 3000 
130 IF T>,3 GOTO 60 
140 INPUT "INPUT LOSS IN DB "; DB 
150 N=EXP((DB)*0.230259) 
160 INPUT "INPUT Z IN";Z1 
170 INPUT "INPUT Z OUT";Z2 
180 R3=(2*SQR(N*Z1*Z2))/(N-1) 
190 R1=Z1*((N+1)/(N-1))-R3 
200 R2=Z2*((N+1)/(N-1))-R3 
210 CLS 
220 IF T=1 GOTO 1000 
230 IF T=2 GOTO 2000 
240 CLS 
250 INPUT "DO IT AGAIN? (Y OR N)";Q4 
260 IF Q$="Y" GOTO 110 
270 CLS 
280 END 
1000 PRINT " "INT(R1/2+0.5) TAB(16);INT(R2/2+0.5) 
1010 PRINT "----xxxx xxxx----" 
1020 PRINT TAB(12)"!":PRINT TAB(12)"!" 
1030 PRINT TAB(12)"X" 
1040 PRINT TAB(12)"X " ;INT(R3+0.5) 
1050 PRINT TAB(12)"X" 
1060 PRINT TAB(12)"!":PRINT TAB(12)"!" 
1070 PRINT "----XXXI XXXX----" 
1080 PRINT " "INT(R1/2+0.5) TAB(16) INT(R2/2+0.5) 
1090 PRINT 
1100 PRINT Z1 "OHMS IN" TAB(14) Z2 "OHMS OUT" 
1110 PRINT 
1120 GOTO 250 
2000 PRINT " "INT(R1+0.5) 
2010 PRINT "----XXXX 
2020 PRINT TAB(12)"!":PRINT TAB(12)"!" 
2030 PRINT TAB(12)"X" 
2040 PRINT TAB(12)"X "INT(R3+0.5) 
2050 PRINT TAB(12)"X" 
2060 PRINT TAB(12)"!":PRINT TAB(12)"!" 
2070 PRINT " 

2080 PRINT 
2090 PRINT "Z="Z1"-->" TAB(14) "<-- Z="Z2 
2100 PRINT 
2110 GOTO 250 
3000 INPUT "INPUT LARGER Z";Z1 
3010 INPUT "INPUT SMALLER Z";Z2 
3020 IF Z2>Z1 PRINT "ERROR":GOTO 3000 
3030 R1=SQR(Z1*(Z1-Z2)) 
3040 R2=(Z1*Z2)/R1 
3050 R3=R2 
3060 L=20*LOG(SQR(Z1/Z2)+SQR((Z1/Z2)-1))/2.30259 
3070 CLS 
3080 PRINT "LOSS IS ";L" DB" 
3090 GOTO 2000 
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DOUBLE DENSITY 
THE PERCOM WAY 
Can you modify your Model I 
Double Density Adapter? Sure you can! 

GARY FOSTER 
Of you bought the Radio Shack Model I Double Density 
Adapter Kit to increase disk storage or your old Model 
I you soon realized that you were all alone in the 
world. All your Model I owning friends had done the 
smart thing. They bought the PFRCOM Doi 'bier which 
let them use all the neat new operating systems on the 
market. You and I were stuck with Model ! Double 
Density TRSDOS and little else. You may have decided 
to make the best of a bad deal and live with your 
double density (of a sort), but I spent a lot of time 
looking at my NEWDOS80 Version 2 manual with all 
those PDRIVE command options, references to "double 
density" and so forth. 

Circuit descriptions 
A comparison of the schematics showed me that the 

same double density disk controller chip was used on 
both adapter boards. The only differences between 
the two were the method of addressing the hit which 
selected single or double density and the method of 
enabling write precompensation. On the. Radio Shack 
version, density selection is done by i using the upper 
three (3) bits of data written to the sector write register 
at address 37EEH (AI is high and AO is !ow). See figure 
1 for the schematic of the circuit. A normal write to the 
sector -write register will contain zeroes in data bits D5 - 
D7 (there are no sectors greater than 31). This inhibits 
the density select decoder (U10) by placing a logic 

+5V U10 
'138 

G1 
Y3 

G2A 

G 28 

Y2 

A YO 

8 Yl 

C 

íÚ 
11 PRE 

CK 

D U º. 

U6 
'74 

+FV 

bç 
D D 

U1 

'74 

CK U 

5 DDEN 

º-DDEN 

,R 

- -PREN 

113 

FIG. 1-SCHEMATIC DIAGRAM of the Radio Shack double - 
density adapter enable circuitry. 

high on the G2A input. A write to the sector write 
register with any of D5 -D7 active (D5' -D7' low) will 
enable the select decoder (U10) and allow a density 
change to occur. Remember that all data lines on both 
adapter boards are present only in their inverted state. 
See Table 1 for the control functions of each 
combination of D5 -D7. Notice that write 
precompensation is enabled by the software. 

The PERCOM method of density selection is entirely 
different (as we already knew). This circuit, shown in 

figure 2, clocks a D -type flip-flop when address lines 
Al and AO are low (this forms address 37ECH when 
the disk controller write enable line is active) and data 
lines D3 -D7 are high. Data line DO is then latched into 
the flip-flop to select single or double density. Address 
37ECH is the address for the disk controller's command 
register. At first glance it appears that this method of 
addressing would cause the active controller to 

D7 D6 D5 FUNCTION 
0 0 0 No function 
0 0 1 No function 
0 1 0 Select drive side 0 N/A PERCOM 
0 1 1 Select drive side 1 N/A PERCOM 
1 0 0 Set double -density mode 
1 0 1 Set single -density mode 

1 1 0 Disable precompensation 
1 1 1 Enable precompensation 

TABLE 1 --CONTROL FUNCTIONS of data lines for the Radio 
Shack Double -Density Adapter. 

execute an unwanted (and possibly data -eating) 
instruction. A peek at the command summary for both 
controller chips quickly shows why this is not a 

problem: There is no instruction which corresponds to 
a high condition on datalines D3 -D7. The active disk 
controller does not mind being given a meaningless 
command and we can safely swap active controller 
chips without fear. Write precompensation is always 
selected in double density with the PERCOM system. 

At this point you might say that this is an interesting 
comparison of 'two relatively simple address decoding 
schemes, but where's my double density? 

Because of an interesting quirk on the part of the 
designers of the 7400 TTL family I found a reliable 
solution to my problem. The Radio Shack circuit board 
uses a 74LS10 integrated circuit (U11) in the enable 
circuit for the select decoder. This chip is a collection 
of three NAND gates with three inputs each. I was able 

ó0 
Al 

Aa 

07 D U EDEN 

06 

D5 

D4 

03 

WE 

FIG 2-REPRESENTATION OF PERCOM doubler enable cir- 
cuitry. 

MR 
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'138 

B 

FIG. 3-RADIO SHACK'S double density adapter modified to 
perform as a Percom doubler. 

to alter the address decoding scheme of the PERCOM 
Doubler to the circuit shown in figure 3 and then to 
figure 4. But this method requires three input NOR 
gates. By the grace of the 7400 TTL designers though 
we almost have our solution. There is a triple 3 input 
NOR gate chip (7427) that is pin compatible with its 
triple 3 input NAND gate cousin (7410). If we can 
replace our old 74LS10 chip with its NOR counterpart 
74LS27 some of our work is already done by the PC 

board design. We will cut our expensive circuit board 
in fewer places! (See Fig. 5.) 

While we are at it, we will change the circuit board 
to enable write precompensation any time double 
density is selected. We will also wire the interrupt lines 
from the controllers back into the circuit. This will make 
us fully compatible with the PERCOM Doubler. The best 
part is that the complete modification will only cost 
about $1.00 in parts and two hours in time. 

As this will most assuredly void any warranty on your 
Radio Shack Double Density Adapter proceed with 
caution. We are going to remove your old Radio Shack 
Double Density board and, with a little static -free luck, 
turn it into a perfectly functional look -alike to a 

PERCOM Doubler. If you are not completely 
comfortable working on a $150 circuit board get a 

friend or pay someone to do this modification for you. 
You must remove an IC from your board, cut 10 traces, 
and connect jumpers in 14 places. 

FIG. 4-THE RADIO SHACK double density adapter installed 
in the LNW System expansion board. 

Modification procedure 
First, take a hard look at everything you have stored 

in double density mode with your Radio Shack Double 
Density Adapter. Copy everything you want to keep 
onto single density TRSDOS diskettes. Once you 
modify your board you will no longer be able to read 
or write to your TRSDOS Double Density diskettes. 

Next, assemble the following items: 
1 74LS27 Integrated circuit 
1 16 pin IC solder tail IC socket 
1 Low heat soldering iron 
1 Short length of 22 ga. solder or equivalent 
24 -in. of 28 ga. wirewrap wire or equivalent 
1 Pair of small diagonal cutting pliers 
1 Pair of small needle nose pliers or tweezers 
Disassemble your expansion interface and locate the 

disk controller piggy -back board. It should be the only 
small circuit board you see. Carefully remove the circuit 
board without bending any pins. Be patient and rock it 
back and forth until it comes free from the socket. Hold 
the board with your fingers on the edges (don't touch 
the IC's any more than you can help). Turn the board so 
that the component side is facing you with the Tandy 
Corp. printing in the upper right hand corner. The IC on 
the very bottom (just below U3) labelled U11 is our 
target. Using soldering iron with a low heat element 
and an IC removing tip, desolder and remove U11. (See 
Fig. 6.) Another suitable method is to cut the IC loose 
from its pins and discard it. Then heat each solder pad 
in turn and, with a small pair of needle nose pliers or 
tweezers, remove the metal scraps from the hole. 
Carefully clean up your solder flux and clean out the 
holes, then solder an IC socket into the holes where the 
IC used to be. Using a very sharp razor blade, or an 
Exacto knife cut the following traces: 

between U8 pin 9 and U6 pin 9 
between socket header pin 39 and ground 
between U11 pin 1 and U11 pin 13 
between U11 pin 8 and U11 pin 5 
between U11 pin 3 and U11 pin 12 
between U11 pin II and U10 pin 1 

between U11 pin 10 and U10 pin 2 
between U11 pin 9 and U10 pin 3 
between U11 pin 6 and WO pin 4 

FIG. 5-CLOSE-UP VIEW of the Radio Shack double density 
adapter. Arrow points to Uii, the IC we're going to replace. 
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FIG. 6-WIRING MODIFICATIONS to U11. Notice that we delib- 
erately make large gaps in the trace cuts to ensure a good cut. 

With a soldering iron on low heat use #28 gage wire 
wrap wire to make the following jumper connections: 

between U3 pin 39 and U4 pin 39 
between U3 pin 39 and socket header pin 39 

between U10 pin 2 and +5 volts 
between U10 pin 3 and ground 
between U10 pin 1 and U9 pin 6 

between U9 pin 5 and U3 pin 7 

between U11 pin 2 and U3 pin 11 

between U11 pin 13 and U3 pin 10 

between U11 pin 12 and U9 pin 9 

between U9 pin 8 and U11 pin 3 

between U11 pin 8 and U9 pin 11 

between U9 pin 8 and L111 pin 5 

between U11 pin 6 and U9 pin 13 

between U9 pin 12 and U10 pin 4 

Reassembly and testing 
Carefully insert a 74LS27 IC in the socket you 

installed. Be sure that the notch in the IC package is 

oriented properly and that no pins are bent or broken 
(even though we have 16 on this one, we don't have 
any to spare). Just as cautiously as you removed it, 

install the double density board back in its socket on 
the expansion interface board. Be certain that you 
install the adapter board in the same orientation as it 
was before. (See Fig. 7.) 

FIG. 7-THE COMPLETELY -MODIFIED BOARD. Use this il- 
lustration as a guide while working on your own board. Leave 
as little slack in jumper wires as possible. 

Give your handiwork one last look for safety, then 
button it up and hook up your keyboard -El cable. If at 
any time the computer does not behave normally 
quickly turn it off and find out what is wrong. Turn on 
your computer. If all seems well, boot up a single 
density diskette; you should still be able to boot up 
with any single density operating system. If this does 
not work then turn the computer off, disassemble your 
Expansion Interface and check your work. The most 
probable causes for problems at this point are wiring 
errors or a static -damaged single -density disk 
controller. If all is well up to this point follow the 
instructions for creating a double density operating 
system diskette. NEWDOS80 Version 2 will allow you to 
do this with the PDRIVE command. Your computer 
should now have written double density to a diskette 
and verified it correctly. If so, then you are through 
except for the rather pleasant task of copying 
everything in your software library onto your new 
double density diskettes. If it does not work in double 
density but appears to be okay in single density, you 
have probably damaged your double density 

FIG. 8-A JOY TO BEHOLD! NEWDOS 80 with ever so much 
memory available for only the cost of a 29 cent IC! 

controller chip. (See Fig. 8.) 
If the wiring is okay after you have thoroughly 

rechecked it, try replacing this chip and try again. 
Since this chip is easily subject to damage, and 

since its cost is so low, there should be little or no 
hesitation in suspecting it, and if necessary, switching it 
for a new one. It's certainly a small enough price to pay. 

The Radio Shack Double Density Adapter is a nice 
addition to the TRS80 Model I. It is a well made circuit 
board and appears to be a reliable design. It is 

certainly capable of withstanding rigors of this 
modification. When Tandy released this device 
however they chose to make it incompatible with the 
popular operating systems produced by other 
companies. The great majority of good software for the 
TRS80 Model I is on non-TRSDOS operating systems. If 
you bought the Radio Shack and are not satisfied with 
the options available to you, then this modification is 

for you. I have used this modification on my system 
with NEWDOS80 Versions 1 and 2 for several months 
with no pad side effects; it should work equally well 
on any double density operating system which uses 

the PERCOM Doubler. m> 
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TUNING THE 
COMMODORE 1541 

How to align and time the 1541 

JIM STEPHENS 
While the Commodore 1541 disk drive is a marvel of 
electronic hardware, it has its flaws. Sooner or later it 
will require servicing. The following is a description of 
what you might try before sending it off on a long and 
expensive vacation. 

One day my 1541 began to blink slightly while trying 
to load my favorite program and this led me to believe 
a problem might be brewing. Since the 1541 doesn't 
give up easily, it continued to re -read the data and 
finally load the required blocks from the disk. The 
blinks, which meant mis -read data bits, kept getting 
worse until one day, it gave up and refused :o load 
those programs at all. Often, it would get completely 
through the load and reset itself back to the ready 
prompt screen. 

On newly -written programs, where I had just 
formatted the diskette, there was no problem. The light 
stayed on continuously and the programs loaded fine. 
If I tried to load a piece of commercial software or a 
program from a friend's machine, things got really bad. 
After losing a complete database file disk from which I 

couldn't recover, I decided that now was the time to 
fix it. Fix what? I wasn't quite sure. 

I found that there are three main mechanical 
malfunctions that could cause blinking lights and mis- 
read data. These are a dirty read head, a slow disk 
speed, and a misaligned head to the data track. Since 
these problems are mainly mechanical, they can be 
fixed by the average mechanical tinkerer. However, 
poking around inside a delicate piece of equipment 
such as the 1541 with a screwdriver does require some 
experience and is recommended only to those who 
feel capable and confident. 

Case disassembly and head cleaning 
Occasional program glitches and garbage on the 

screen without a blinking red light could mean a dirty 
read head. Rather than pay a small fortune for a head 
cleaning kit, use a cotton swab slightly dampened with 
alcohol. The only problem is getting at the head in 
order to clean it. 

The drive case is formed of an upper and lower half. 
The top is held together by four screws through the 
bottom. Unplug the 1541 from the power cord and 
serial buss. Turn the drive over and remove the four 
screws. Then re -invert the drive carefully and remove 
the top cover. You will see part of the circuit board and 
some of the diskette guides. The rest is covered by a 
steel cover. This interior cover is attached by two small 
screws on the left side of the drive's metal frame. The 
right side is secured by two small detents that hold the 
cover in place. Remove this cover and you can view 

the rest of the circuit board and drive mechanics. Also, 
you can easily see the read head near the center below 
the circuit board. 

The head is the small white square towards the 
bottom of the case that is recognizable by the black 
line that crosses it from left -to -right as shown in Figure 
1. Most people think that the head is the gizmo that 
rides on top of the diskette. This is only a small piece 
of white felt that holds the diskette surface close to the 
head. The data is read from the bottom of the diskette, 
not the top. 

Using a good -quality cotton swab which is slightly 
damp with alcohol, you can gently clean the surface of 
the head at this point. Make sure you don't soak the 
swab, or you may flood the head causing more 
problems. You'll be surprised to find a generous 
amount of grime on the swab if you have used your 
drive extensively. Many times, this cleaning is all that is 

required to get the drive back to normal operation. You 
may want to try a program or two before proceeding 
further. Always replace the metal cover and case top 
before powering up. 

Speed adjustment 
The 1541 is tolerant of variations in diskette speed. 

Several things can cause the speed to vary. Drag on the 
drive mechanics, aging in the electronic drive 
components and slipping in the drive hub, to name a 

few If the drive makes a low screeching sound, the 
bearing that holds the plastic centering guide may have 
become dry. This bearing is located in the center and 
on top of the diskette guide arm. A small washer holds 
the shaft in place and lifts the centering guide when 
the door is raised. This shaft is directly over the center 
hole of the diskette when the disk is locked in place. A 
small drop of light machine oil on the washer will oil 
the bearing further down this shaft. Be sure that only 
one drop is used and any excess is wiped from the 
top of the assembly. 

To actually check the speed of the drive, 
Commodore has included a dynamic speed indicator 

DISK CENTERING 
HUB SHAFT 

READ/WRITE HEAD 

FIG.1-LOCATING THE HEAD is easy if you follow the instruc- 
tions and refer to the diagram above. Look for the small white 
square with the black line crossing it from left to right. 
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on the bottom of the diskette drive flywheel. To see 

this, it is necessary to remove the bottom of the plastic 
case. 

You probably noticed that the drive is attached to 
the bottom of the case with six screws. After these are 

removed, the drive can be carefully turned on its side. 
The metal cover should be attached before this is 

done. The green indicator light is still attached to the 
case, so care should be used when the assembly is 

turned on its side in the case bottom. 
Figure 2 shows the bottom of the drive assembly. 

The speed indicator is the pattern on the bottom of the 
drive flywheel. The pattern is used like the timing light 
on a car to set the correct rotation speed of the 
flywheel. The outside pattern is used for house wirings 
that operate on 60 Hz and the inside patern is for 50 
Hz as found in England. 

To check the speed of the drive, connect the drive 
to the computer and load a program while the 
assembly is on its side. Be careful since many 
components are exposed and should not be touched 
while the drive is operating. Shine a small fluorescent 
lamp on the flywheel with other lights in the room out. 
The outer pattern on the flywheel should appear 
stationary. While a small amount of movement can be 
tolerated, it should be corrected. If the pattern seems 

to be rotating rapidly, some adjustment to the speed 
control will be required. 

The speed control is located under the metal case 
below a small access hole above and to the left of the 
flywheel. It is a small potentiometer with a screw that is 

held securely by a green glue. A small screwdriver 
inserted into this screw and turned will either speed 
up or slow down the pattern. Turn the screw until the 
pattern stops rotating and remains still. You may have to 
try several times. You should not have to turn the screw 
more than 1Áoth inch in either direction. If you do, there 

SPEED ADJUSTMENT 

DYNAMIC STEPPER MOTOR 

SPEED SET SCREWS 

GAUGE 

FIG. 2-BOTTOM OF THE DRIVE ASSEMBLY. The speed in- 
dicator is the stroboscopic pattern on the bottom of the drive 
flywheel. Outer pattern is for 60 Hz. inner is for 50 Hz. 

may be other problems causing the incorrect speed. If 

you cannot get the pattern perfectly still, get as close 
as possible. 

Read-write head alignment 
The last and most -probable cause of problems is a 

misaligned head. The head has a tendency to slip from 
the correct path over the disk track after awhile. Since 
the diskette has some 35 tracks and only about one 
inch of lateral space around the disk, each track can be 
no more than Y32 inch wide. Any small deviation can 
make the head appear to be badly misadjusted. A 
deviation of even 164th inch and the head would be 
half way off the track. 

The problem of course, is to get it back on track and 
this is no simple task without test equipment. There is a 

way however, It's called "trial and error." We can do it, 
but it may take several tries. 

Figure 2 shows the bottom of the main drive 
assembly. Note that the flat stepper motor is to the 
right of the patterned flywheel that we just used. This 

stepper motor controls the position of the head. This 

motor was meant to be moved to correct any small 
error in head alignment. The motor is held by two 
screws. These fit through holes that are really channels. 
They are elongated so the motor can be positioned up 
to 1/4 inch forward or backward. We use this adjustment 
to correct head misalignment. 

To correct head misalignment, load a commercial 
program disk. If your head is badly out of line, note that 
the red indicator blinks as the drive misses data and 
tries again. Use this disk to check the accuracy of 
adjustments. With the drive off, mark the position of the 
motor relative to the metal case. A small scratch or 
pencil mark on both.sides of the motor will do. This is 

important, as you need to know how far you moved 
the motor and in what direction. 

After marking the starting location, loosen the 
retaining screws slightly. You will have to scrape most of 
the green glue from around the washer. The washer will 
not rotate unless it is free. 

By observing the location of the marks, rotate the 
motor clockwise, only slightly, no more than Y32 inch. 
Move too far and you may overshoot the track 
completely. Tighten the retaining screws and try the 
blinking disk program again. If the blinking has been 
reduced, you moved in the right direction. If it has 

gotten worse, repeat but in the other direction. 
Once the red light is steady, turn off the drive. Re - 

tighten the retaining screws and make a final test. Load 

a disk with error clatter and make sure the clatter 
doesn't crash the load. If it does, you'll need to adjust 
the stepper motor again. You should not have to move 
the motor more than 1/8 inch in any direction. If all else 

fails, move the motor back to the original starting point 
and adjust in even smaller increments. 

This is not a job for the faint of heart, and you'd 
better believe it's better than sending eighty-five big 
ones to Commodore's repair -replace department. 
Tuning the 1541 is like tuning up a high-powered race 

car at the Indy 500. But with just a little effort, you can 

have your 1541 purring like a kitten. 4O. 
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YOU CAN BUILD 
THIS MODEM 
FOR YOUR 
COMMODORE 64 

PART II 

JIM STEPHENS 

Last month we began a two-part article on now to 
build this Modem for your Commodore 64. Here is the 
conclusion of that article. 

Circuit adjustment 
The most difficult part of the whole project is the 

adjustment of the circuit for proper operation. 
The Commodore 64 can be made to handle many of 

the chores done by expensive testers and generators. 
The 64 has a sophisticated sound chip. which we use 
to set the frequency of our modulator and can use the 
small program in Listing 1 to check the output of the 
demodulator. It is not the best alignment method, but it 
works. 

Do not connect the modem to the user port yet. Turn 

the variable resistors R13 and R14 to the center of their 
adjustment. These are the timing resistors of the 
modulator that set the pitch of the two modulator 
tones. Flip the toggle switch on the modem to ON and 
you should hear a high-pitched tone coming from the 
speaker. If not, adjust R11 of the modulator upward and 
readjust R16 until the volume increases. Keep the 
volume low or the tone will become distorted. If no 
amount of adjustment produces a tone, there is 

probably a wiring error and the circuit needs to be 
rechecked. Always check the power leads first with a 

volt meter. 
If a tone is being produced, connect test jumper 1 

from pin 9 of the 2206 to ground with a small jumper. 
Notice that the tone changes. Each time ground is 

touched, the tone shifts frequency. This is the keying 

input of the modulator and it is this pin that reads the 
ones and zeroes from the computer. Turn the modem 
off and connect the modem to the user port. 
Remember to orient the connector properly. Turn on the 
64 and the READY prompt should appear. If it does 
not, turn the 64 off check all connections on the 
connector and the wiring of the modem. Always check 
the voltage levels and their connections first. If the 
prompt appears, enter the frequency set program 
shown in Listing 1 and save it. Note that the modem is 

still off. 

LISTING 1 

1 REM TEST TONE FOR 2225 HZ 
2 REM F=1070 HZ DATA = 69 114 150 
3 REM F=1270 DATA = 81 94150 
4 REM F=2025 DATA = 130,67,150 
5 S= 54272 

10 FOR L= STOS+ 24:POKEL,O:NEXT 
20 POKES + 5,9:POKES + 6,250 
30 POKES+24,15 
40 READHF,LF,DR 
50 IF HF<0 THEN END 
60 POKE S+1,HF: POKES,LF 
70 POKE S+ 4,33 
74 END 

110 DATA 143,115,150 

LISTING 1-TONE SETTING PROGRAM for the modulator. 
Data in line 110 is set to the numbers shown in lines 2 through 
4 for the other frequencies as necessary. Data for a 2225 Hz 
tone is already shown in line 110. 

The frequency set program is used to set the tones 
of the modulator. The small program is initially set up to 
produce a tone of 2225 Hz using the 64 sound chip. 
Line 2 through 4 of the program are REM statements that 
show the data statement changes necessary for the 
program to produce the other frequencies. Normally, 
the tones of the modulator will be set to 1070 Hz and 
1270 Hz, but first, we must get the demodulator 
section working before these frequencies are finally set. 
The demodulator needs to be adjusted to respond to 
frequencies 2025 Hz and 2225 Hz. To do this, we need 
to set these frequencies into the modulator first since 
we will use the modulator section to feed the 
demodulator when we adjust it. 

Run the frequency set program and a tone at 2225 
Hz will sound through the TV/monitor speaker. Make 
sure jumper J1 is not connected to ground and turn on 
the modem. The tones from the two sources will be 
quite different. With each tone at about the same 
volume, adjust R13 (the one that connects to pin 7 of 
the 2066) until the tones are exactly the same. Listen to 
the pitch of each at the same time. As the tone of the 
modulator nears the same frequency of the TV/monitor, 
the sound will start to rapidly "chirp." This means that 
the tones are about the same frequency but not exact. 
Slightly turn variable resistor R13 until the chirps start to 
slow down to a slow "beat" like a wave of increasing 
and decreasing volume. The slower the wave, the 
closer the two tones are. If you have ever tuned a guitar 
using the fifth fret and listened to the beats, this will be 
no problem. If you find that all you can get is chirps, 
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you may be tuning to a harmonic of the 2225 Hz 
frequency and the tone on the modulator should be 
raised or lowered. If no amount of adjustment brings 
the slow beat, you might be tone deaf and should get 
a friend to help or your variable resistor is too critical 
and may have to be changed to another with a more 
even or smoother taper. If you have one, a 10 -turn 
potentiometer works well here. Of course there might 
be a wiring error. Get the beat as slow as possible and 
proceed to the next step. 

Connect the jumper (J1) to ground. Notice that the 
tone changed. Turn off the modem with SW1 and the 
tone on the TV/montor by entering RUN and hitting 
RUN/STOP quickly. Change the data in line 110 to that 
shown in line 4 of the program. This is the data that will 
produce our 2025 Hz tone. Repeat the above 
procedure while adjusting R14 (the variable resistor that 
connects to pin 8). Once the slow beat is obtained, 
you have the modulator tuned as though it were an 

answering modem. Alternately connect and disconnect 
J1 from ground and listen to the tone alternate from 
2225 to 2025 Hz. We can now use these tones to set 
the demodulator section. 

Tuning the demodulator 
Place the modulator speaker near the mike of the 

demodulator. With the modem on, disconnect J1 from 
ground. The modulator should be producing a low 
volume 2225 Hz tone. Place a voltmeter or logic probe 
on the collector of Q1. The logic level should be high 
or around five volts. R8 (the volume control on IC3) 
should be about in the center of rotation. Connect J1 to 
ground and the output at the collector of Q1 should 
drop to zero volts. If it does not, vary R7 slowly on the 
demodulator until it does drop from high to low when 
ground is touched by the J1 lead. If no amount of 
adjustment produces this change, readjust the volume 
control R8 either higher or lower until the modulator 
locks in with the above adjustment. Once it does, 
alternately connecting and disconnecting ground with 
J1 will produce a high and low reading at 01's 
collector. A partial low or high on the collector of Q1 is 

not correct. It must swing all the way to ground and 
most all the way to five volts. Keep adjusting R8 and R7 

until you get the proper swing in voltage level. Don't 
readjust the timing resistors on the modulator, however, 
unless you feel the first frequencies could be wrong 
and you want to start over. Too much volume on the 
speaker and it could distort the tone being heard by 
the demodulator. It should work even with the 
modulator volume quite low If the level does not 
change correctly adjust R8 on the LM386 of the 
demodulator for more drive. If you have one of the 
modem.programs mentioned earlier, you can run it and 
type into the computer and the response of the 
modem should print out your typing correctly on the 
screen. This is yet another method to test the response 
of the demodulator. 

Once the demodulator is responding correctly to the 
2225 Hz and 2025 Hz tones, you can reset the 
modulator (the speaker) to the correct frequencies at 
which it will operate (1070 Hz and 1270 Hz). This is 

done with the same procedure as you used in the 
above example except you change the data in the 
frequency set program to read as shown in line 2 and 3 

of the program. Remember that these tones must be 
almost exact to work correctly. You could be off as 

much as twenty cycles and the modem would still 
work with most answering terminals. 

LISTING 2 

10 OPEN 5,2,3,CHR$(6) 
20 GET#5,A$ 
30 PRINT A$; 
40 GOTO 20 

LISTING 2-SMALL PROGRAM which reads the user port and 
prints resulting data characters on the screen. There are no 
ASCII interpretation tables so many of the characters will 
appear as graphics. 

Testing the modem 
With the speaker still placed near the mike, enter the 

small test program shown in Listing 2. Save it and enter 
RUN. The screen should clear. Then, by rapidly 
connecting and disconnecting J1 to ground, several 
graphic and alpha characters should appear on the 
screen in response to the varying tones. If you have a 

small modem program, you could call up a friend with 
an answering modem, insert the phone into the 
coupler's cups, and have the answering modem type 
some communications which could be used to check 
the unit. You can even use the small program in listing 2 

but a lot of the data will appear as graphics although 
some of it can be read with a letter missing here and 
there. 

If you are receiving data over the phone line, it may 
be necessary to slightly adjust the volume controls and 
even R7 on the demodulator for the best response. Do 
not readjust the timing resistors on the modulator 
however unless you are doing it using the frequency 
set program as in the above example. The mike's LM386 
is not too powerful and the tone on the phone can get 
quite low The LM386 amp is at its maximum gain/ 
quality level and a bad connection and low answering 
volume may not make it through. 

If you find that the answering modem is responding 
correctly to your modulator when you enter data, but 
the demodulator is not responding to the tone coming 
in, you probably have too much or too little volume 
going from the phone to the 2211. Try readjusting the 
volume control on the mike's LM386 until the data is 

correctly printed on the screen. Occasional garbage on 
the screen usually means low volume to the 2211 from 
the mike's LM386. 

If all else fails, an audio tape is available from 
Syntronics that has all of the tones recorded and a 

.continuous data stream in the answering frequency 
which can be used to adjust and set your new modem 
with the use of an audio tape recorder. Details of how 
to order are given in the parts list. 

Above all remember, if it fails to work the first time, 
you can learn a lot from finding the fault. The feeling of 
accomplishment you get when it does work correctly is 

worth more than all the expensive modems ever 
produced.'C . 
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can make electronic mu- for devices make il easy 
sic at home with simple to count, divide and dis. 
and inexpenswe equip play. 

CONFIDENTIAL INTRODUCTION TO 
FREQUENCY LIST. 6th RADIO DOING ..... 
editIon...... $13.95. I5.00. How to optimize 
Latest info on usual and the reception of distant 
exotic shortwave broad- short-wave broadcast 
cast stations and amateur stations. 

LL 25 SIMPLE AMA- L INTRODUCTION TO 
TEUR BAND RADIO DOING 
ANTENNAS $5.00. $5.00. Get into this fas - 
All kinds of antennas for cinating hobby This book 
all kinds of amateur radio tells you lust about every - 
reception thing you need to know 

to get started. 

L HANDBOOK OF IC . INTERNATIONAL L. PRACTICAL ELEC- 
EQUIVALENTS AND TRANSISTOR EQUIV. TRONIC BUILDING 
SUBSTITUTES ALENTS ..... $7.50. BLOCKS. Book 1 ...- 
$5.00. Includes digital Locates possible sub- $5.75. Build the blocks 
and linear IC's made in stitutes fora popular and then combine them 
US. Great Britain, Japan. user-onentd selection of to form almost any 
etc. modern transistors, Japa- custom project of your 

nese. European and choice. 
American types. 

Affordable Prices 
PleOtron rateeteic 

Tkrbr 

E ELECTRONIC SYN- 
THESIZER PROJECTS 

$4.50. How to as- 
semble the elements of a 
synthesizer and then put 
them all together. 

L ELECTRONIC TIMER 
PROJECTS ..... $5.00. 
Timing circuits to lit just 
about every application. 
Required for every ex- 
perimenter. 

enclose 

t=i 

nor 9 eeaee 

PRACTICAL ELEC. 
TRONIC BUILDING 
BLOCKS. Book 2 

$5.75. Amplifiers of all 
kinds to add to the cir- 
cuits from Book 1 of Ibis 
series. 

PRACTICAL ELEC- 
MICROPROC- TRONICS 

ESSING SYSTEMS AND CALCULATIONS AND 
CIRCUITS $7.50. FORMULAE ..... $7.50. A 

Guide to he elements of workshop manual that 
microprocessing sys- bridges the gap between 
terns Teaches all the complicated tech theory 
fundamentals and cut and try. 

Peewee 
Bhotre.Dc 

Beokease 
lm 
l 

SINGLE IC PROJ- 7i POPULAR ELEC. IC PROJECTS FOR POPULAR ELEC- 
ECTS $4.25. Al TRON C PROJECTS BEGINNERS ..... $5.00. TRONIC CIRCUITS. 
projects in this book are $4.75. A collection of a Written especially for the Book 1 $5.00. More 

based on one IC and are wide range of electronic less experienced caperi- circuits for hobbyists. At 
simple to construct Great projects and circuits for menter Complete parts dio, radio, test, music. 
way to get started with IC's. the experimenter layouts and wiring di- household and more 

agrams. 

1,555 PROJECTS L POPULAR ELEC- 
$5.00. So useful that this TRONIC CIRCUITS. 
IC has an unparalleled Book 2 $5.75. More 
reputation Here's a book useful circuits None of 

full of useful applications these projects du locale 
those in Book 1 of this 
series 

CHECK OFF 

THE BOOKS YOU WANT 

ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 240, Massapequa Park, NY 11762-0240 

Name 

Address *Shipping in U.S. only 

City State Zip ($1.00 1st two books, 405 ea additional) 

*Canadian Shipping ($1.50 1st two books 50e ea. additional) TOTAL ENCLOSED $ 

Number of books ordered 

Total Price of Books $ 

Sales Tax (NY State Residents) 

RE -12 
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is worn. With power removed from 
your set, measure the continuity 
between the wires plugged into 
the cartridge and the input jack. 
The wires in the phono arm often 
come loose; they can cause noise 
merely by sagging and rubbing the 
record. Make sure that all contacts 
of the input jack are clean. 

If you don't find an open any- 
where, the cartridge is probably 
the source of the trouble. Car- 
tridges can seldom be repaired; 
they must usually be replaced. 
Sometimes the phono arm has to 
be disassembled to remove the 
cartridge. If you have any prob- 
lems, try laying a small mirror un- 
der the pick-up arm to see if there 
are any hidden screws that must 
be removed. It is usually easier to 
unplug the wires after you remove 
the cartridge from the arm. It will 
require some patience to get the 
tiny screws started in the new car- 
tridge. Caution: If you have sol- 
der -clips on the wires that plug 
into the cartridge, don't solder 
them until they have been unplug- 
ged from the cartridge. You'll be 
sure to ruin it otherwise. 

Loose (or open) connections 
and bad cartridges are the most 
common source of problems in 
phonos that use radios for ampli- 
fiers. But other problems can crop 
up. For example, a turntable motor 
that has been in disuse for many 
years may be "frozen" from its lu- 
bricants drying out. Try rotating 
the turntable by hand. Is the drive 
wheel or belt slipping? If every- 
thing seems OK, the motor may 
have to be replaced. 

There are other reasons why a 
turntable might not turn. Radio/ 
phono combinations, as well as 
separate turntables, usually have a 

separate AC plug for the turntable. 
Make sure that the phono is 
plugged in! With everything un- 
plugged you might try making a 
continuity check across the turnta- 
ble's AC plug. If you find an open, 
the line cord might be bad, or the 
motor might have an open coil. 
Another caution: An old turnta- 
ble, like an old radio, may be 
shorted, so it thereby poses a dan- 
gerous shock hazard. If you 
haven't been trained in elec- 
tronics, be sure to get help from a 

friend who has before even plug- 
ging your antique in. R -E 

Radio- o 0 

Electronics LJUU 

THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic. Uses power from the telephone line 
itself. Never needs a battery! Up to Ya mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. VISA and Master- 
Card accepted. FREE SHIPPING. DECO IN- 
DUSTRIES, Box 607, Bedford Hills, NY 
10507. (914) 241-2827. 

CIRCLE 127 ON FREE INFORMATION CARD 

ZENITH SSAVI DESCRAMBLERS only 
$169. Gated Pulse $189; Sinewave $199 
each. Reconditioned original equipment for 
UHF chs. 23,27,31,38,51,54,57,68, etc. 
Quantity discounts. Surplus TV equipment: 
Jerrold SB -3, Oak N-12, Zenith Z -Tac, Hamlin 
1200, etc. Catalog $1. 10 day satisfaction 
guarantee & 90 day warranty. AIS SATEL- 
LITE, P.O. Box 1226-E, Dublin, PA, 18917. 
1-800-643-2001 or 215-249-9411. 

CIRCLE 278 ON FREE INFORMATION CARD 

EPROM PROGRAMMERS & ERASERS. 
Self-contained stand-alone. Programs most 
5V EPROMs from 16K to 256K Parallel I/O 
port or RS -232 (optional). Standard with data 
entry keypad. Prices from $169.00. ERAS- 
ERS - erasers up to 9 chips in 15 min. Build -in 
electronic timer. Prices from $44.90. Most 
products are in stock. ANGO ELEC- 
TRONICS CORP. PO Box 112, Harrison. NJ 
07029. (201) 484-1115. 
CIRCLE 279 ON FREE INFORMATION CARD 

SINGLE AND DUAL TRACE Scopes, Ana- 
log and Digital Multimeters, Power Supplies, 
High Voltage and Low Cap. Probes 
RF and Sine/Square Wave Generators, Digi- 
tal Capacity Meters. EMCO ELECTRONICS, 
P.O. Box 327, Plainview, NY 11803. Send for 
your free catalog. 
CIRCLE 281 ON FREE INFORMATION CARD 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 x rate $745.00 per each insertion. 
Reaches 217,425 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini -ADS, RADIO -ELECTRONICS, 200 
Park Ave. South, New York, NY 10003. 
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VIDEO 

SCRAMBLING 

TECNNIOUES 

SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080 

CIRCLE 120 ON FREE INFORMATION CARD 

SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output. Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$400.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel. 415-724-0587. 

CIRCLE 124 ON FREE INFORMATION CARD 

] « 
THE LIGHT BRIGADE light chaser will con- 
trol up to 2000W (4 channels) of your own 
110VAC lighting. Create animated displays, 
fabulous Christmas trees, dazzling windows, 
etc. Fully programmable patterns, speed, di- 

rection. Kit includes PCB, all parts, plans for 
easy -build enclosure, $34.95 postpaid. Add 
$10.00 for A&T board. CA res. add 6.5%. 
Send check or M.O. to: STARFLIGHT ELEC- 
TRONICS, P.O. Box 436, Oakville, CA 
94562. 

CIRCLE 276 ON FREE INFORMATION CARD 

ELECTRO IMPORTING CO. CATALOG. 
This reprint of the historic 176 -page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1000 -Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1.00 P&H. Order yours from R -E 

BOOKSTORE, Radio -Electronics, 200 
Park Avenue South, New York, NY 10003. 

SPECIAL PRICE FOR RADIO ELEC- 
TRONICS SAVE $300 ON 24" AND $400 ON 
30". New HD TRIOK SHEAR -BRAKE -ROLL 
multi -purpose sheet metal machine now w/6" 
male dies & removable female dies. Thou- 
sands used worldwide industry/government/ 
education. R&D prototypes in-house at 1/3rd 
cost. PACIFIC ONE CORP., Ste K51 (714) 

645-5962, 513 Superior Ave. Newport 
Beach, CA 92663 TELEX 4996168 POC 
NPT 

CIRCLE 118 ON FREE INFORMATION CARD 

ONE MAN CRT FACTORY, easy operation. 
Rebuild CRT's for tv's, bus. machines, 
monitors, scopes, etc. Color, b&w, 20mm, for- 

eign or domestic. 3 x 6 ft. space required. 
Profits??? Average CRT rebuilding costs- 
$5. Sell for $100 = $95 profit; x 5 CRT's = 
$475 daily; x 5 days = $2375 weekly profit. 
Higher profits overseas. Investigate this op- 
portunity today. We service the entire world 
Contact: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 

DELTAX DUAL TRACE OSCILLOSCOPES 
WITH PROBES DX5020 20MHz $379.95. 
Built in component tester 5MV to 20V/DIV 0.2 
microsec. to 0.5s/DIV. Risetime less than 
17ns one year limited warranty. Also available 
DX5035 35MHz $527.00 DX5045 45MHz 
$789.95 DX5015S 15MHZ A/C D/C $479.95. 
CA. residents add 6.5% tax. Shipping $8.50. 
Money orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St., 
Walnut, Calif. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX. 
CIRCLE 252 ON FREE INFORMATION CARD 

NEW AUTOMATIC COMMERCIAL CUT- 
TER. Automatically pauses VCR during com- 
mercials. Can also mute audio during 
commercials. WORKS WITH ALL VCR'S. 
Uses new CMOS LINEAR I.C. manufactured 
by National Semiconductor. C.O.D.'s accept- 
ed. $179.00 (+ $2.00 for C.O.D.) Dealer In- 

quiries Invited. CALL TOLL FREE (24 hrs) 

1-800-268-1121. WESTAR TECH- 
NOLOGIES, 421 Center Street, Lewiston, 
New York 14092. 

CIRCLE 288 ON FREE INFORMATION CAR 

THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT -50 miniature FM 

transmitter uses a 4 -stage circuit NOT to be 

confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 

radio. Complete kit only $29.95 tax incl. VISA 
and MasterCard accepted. FREE SHIP- 
PING. DECO INDUSTRIES, Box 607, Bed- 
ford Hills, NY 10507. (914) 241-2827. 

CIRCLE 127 ON FREE INFORMATION CARD 
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SERVICE 

CLINIC 
Wave propagation and antennas. 
SOME TIME AGO (IN 1959), I WROTE A 

book about TV antennas. Before 
doing the actual writing, I did 
some reading on the subject 
(which is always a good idea), and 
found out that OTH (Over The 
Horizon) TV reception was impos- 
sible. However, I knew better! I 

lived in the mountains, and I could 
catch three or four stations that 
were well over the horizon just 
about any time I wanted. So I knew 
that the books were wrong, but 
wanted to know how the signals 
did arrive. An answer came to me 
that may be questionable, but 
wrote it up that way, and, so far, 
nobody has proved me wrong. 

The traditional line -of -sight de- 
scription of wave propagation is 
shown in Fig. 1. The signal is radi- 
ated from the transmitting anten- 
na as if it were a bullet from a gun. 
In order for the "bullets" to reach 
the receiving antenna, nothing 
can obstruct the path they travel. 
Therefore, according to that expla- 
nation, OTH reception is impossi- 
ble. Once the radiated waves 
passed beyond the receiving an- 
tenna, they would continue on out 
into space, lost forever. 

I didn't see it that way. When a 

signal first leaves the transmitting 
antenna, if its field were plotted, it 
would resemble a doughnut. But 
soon the signal would appear as a 

series of wavefronts perpendicular 
to the ground. After a while, those 
waves would begin to tilt, as 
shown in Fig. 2, and lean forward 
at the top! The reason for the tilt is 

that the refractive index of the at- 
mosphere decreases with height, 
so radio waves travel more slowly 
near the ground. That difference 
in speed causes the wave to tilt, 

HORIZON --- -60 MILES - --> 

TRANSMITTING 
ANTENNA 

;s. 

TRANSMITTING 
ANTENNA 

FIG. 1 

FIG. 2 

RECEIVING 
ANTENNA 

RECEIVING 
ANTENNA 

and, I believe, gives it the ability to 
travel over the line -of -sight hori- 
zon of about 60 miles. 

Of course there is another pos- 
sible explanation for over -the - 
horizon reception. The upper 
portion of the signal, called the 
skywave, leaves the transmitting 
antenna and travels up into the 
ionosphere. The ionosphere is 
composed of several layers; the E 

layer is about 70 miles from the 
surface of the earth, and it is that 
layer that most commonly reflects 
high -frequency radio waves. Such 
skywave reflection is called E -skip, 
and that is another means by 
which OTH reception may occur. 

However, E -skip is not at all relia- 
ble, due to the fact that the various 
layers of the ionosphere are con- 
stantly shifting. Of course, there 
are DX hounds who are constantly 
on the lookout for such things, 
and they have recorded some long 
distances. I think the record is 
held by someone on the east coast 
who watched the BBC for several 
days. Those DX'ers take photos of 
their TV screens to prove that they 

JACK DARR 
SERVICE EDITOR 

have actually received the stations 
they claim to have received. So E - 

skip can explain occasional occur- 
rences of DX, but not the sort of 
daily OTH reception we experi- 
ence here. Perhaps there's a better 
explanation than my "tilt theory," 
you have but I haven't heard one. 

Myths about antenna height 
It is a commonly -held fallacy 

that the higher the receiving an- 
tenna, the stronger the received 
signal will be. I have measured, 
with a field -strength meter, every 
antenna I ever put up, and I have 
found that, around this area, there 
is an optimum height: about 30 
feet. Once I owned an extendible 
tower that would go as high as 40 
feet (or 50 feet, if I added a 10 -foot 
section of mast). I found that up to 
about 30 feet, signal strength in- 
creased with height. Above that, 
there was no perceptible dif- 
ference, so I have been installing 
antennas at that height ever since 
with no complaints. 

One last word about towers: Be 
sure that the mast is properly 
guyed. That means at least two sets 
of guys for a 30 -foot antenna: one 
right under the antenna, and an- 
other halfway down the mast. For a 
higher tower, add more guys. My 
tower, a 65 -footer, half of which I 

could have done without, has four 
sets, and it has withstood storms 
with winds clocked at over 100 
mph. Two nearby 90 -foot pines 
were blown over by the wind 
once, but my mast remained 
standing. Use sturdy cable, and 
fasten everything well. 

Yagi antennas 
Around here I usually install a 
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six -element Yagi antenna. Inven- 
ted long ago by Dr. Hidetuge Yagi 
of Japan, the Yagi is probably the 
best all-around type for both gain 
and selectivity. Yagis typically have 
a dipole antenna cut to the desired 
channel or channels. Normally 
you choose a Yagi with several ele- 
ments, each cut to one channel 
transmitting in your area. 

Average gain, with three direc- 
tors and one reflector, runs at least 
12-14 dB. Antenna gain is almost 
always stated in comparison with a 
channel -cut dipole. Since a deci- 
bel is a ratio, an antenna with a 
gain of 12 dB means that it delivers 
signals that are 12 dB stronger than 
the standard would deliver if it 
were mounted in the same posi- 
tion. 

One feature of the Yagi is its 
long, narrow "frontal lobe" that 
gives you a high degree of selec- 
tivity, and allows you to bring in 
signals without too much co -chan- 
nel interference. The latter is what 
causes the blanking -bar from an 
undesired station to float across 
the picture, occasionally appear- 
ing as a negative image. That may 
also appear, at times, as closely - 
spaced horizontal bars. Co -chan- 
nel interference can be caused by 
E -skip; if so, you just have to wait it 
out. It usually disappears in a few 
minutes, but sometimes takes an 
hour or more. 

Since Yagis are so directional, 
you almost always have to add an 
antenna rotator to get the most 
gain from your system. Rotators 
are not too expensive, but they're 
an absolute necessity in rural areas 
like mine. R -E 

SERVICE 
QUESTIONS 

VCR KNOCKS OUT TV 
My Zenith 19CC19 TV set blacks 

out after about one hour when used 
with my VCR. When that happens, 
the set remains inoperable for the 
next few hours. That doesn't occur 
when viewing over -the -air TV or 
using the VCR tuner. It only happens 
when I play a cassette. Could there 
be something in the TV set that 
charges up and knocks out the pic- 
ture, and then takes a few hours to 
discharge?-H. B., Silver Springs, 
MD 

The most essential thing re- 
quired in service work is a good 
diagnosis. That sets the stage for 
all the troubleshooting steps that 
follow. Your preliminary diagnosis 
is a difficult one to accept; first 
that only playback kills the pic- 
tures, and second, that once gone, 
the set needs several hours to rid 
itself of some excess. My instincts 
tell me that you have jumped to a 

conclusion, and that further test- 
ing may show the picture blacking 
out in any mode of operation. 

However, I've had enough sur- 
prises in this business to convince 
me to never say never. When the 
picture is gone, that's the time to 
act. Do you lose the high voltage? 
What happens to the kine socket 
voltages? Do the bias voltages 
change, cutting the tube off? 
Those questions must be resolved 
before you can make any progress. 

NO BLUE IN RASTER 

Can you help me with a model 
L-2556DE9 Zenith color TV? I have 
no blue in the raster. I've replaced 
the chroma -luminance module and 
checked the output transistors (in- 
cluding drivers) on the kine module. 
I suspect the blue gun in the picture 
tube, but since the set is only 4 years 
old, it's hard to believe it might be 
the CRT.-G.S., Phila., PA. 

Check the DC voltages going to 
the kine, comparing those of the 
blue gun against either of the 
other two. If G1, G2 and K voltages 
all match, then chances are the 
blue gun is bad. On the other 
hand, if one of the voltages is 
short, trace it back. 

NO SOUND 
I really need your help on this one. 

I've had to change an AN -239 IC on 
a Quasar 19TS-955 chassis 3 times 
for loss of sound. Each time the set 
went bad, the voltage on pin 6 of the 
IC increased. All other voltage mea- 
surements look good. I hope you can 
help!-J.S., Independence, OH 

The audio -output transistor has 
124 volts on its collector, and its 
base is directly coupled into the 
sound IC. A momentary flash 
across the transistor junctions 
could destroy that IC. There can be 
no quick way to find out if that's 
what is actually happening, but 
changing the transistor couldn't 
hurt. R -E 

DM10 . . . $39.95* 
Don't settle for an analog multites- 

ter. Now, for the same low price you 
can have a reliable digital multimeter 
that's easier to use, easier to read, 

and is three times more accurate. 

DCV accuracy 0.8% of reading 
1/2" LCD digits 
5 Functions (ohms, DCA, ACV, DCV, 

Diode check) 
Overload protection (250V in ohms) 
250 Hour battery life. 

This is the ideal carry -one -anywhere 
meter. Tool box, glove box, shirt 
pocket. Whenever you need to make 

a measurement, you're ready. 

Also available, featuring a continuity 
beeper, is the DM1OB for only $49.95.` 

Both models include a 9V battery, 
safety test leads, and operator's man- 
ual. 

Get one now at your local Beckman 
Industrial distributor. -Suggested list price. 

Beckman Industrial 
A subsidiary of Emerson Electric Co. 

630 Puente Blvd. 
Brea, Calif. 92621 B4: nan "wig ir!al ,. 
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THE MARK III 

HV CIRCUIT SCANNER 
* Checks the horiz output circuit for open / shorts, 
* Checks the flyback, yoke, PC, and HV mult, 
* Checks all scan derived B + sources, 
* Checks all circuits that rely on scan derived B+ voltage, 
* Checks for open safety capacitor, 
* Checks the emitter circuit of the horiz output, 

THEN, 

* Provided the green normal light is fit, the Mark Ill will safely power 
up the TV set so that you can "look" for open circuits by examining 
the picture on the CRT. 

* Circumvents all start up and horiz drive related shut down circuits. 

APPLICATIONS: The Mark Ill will analyze the horiz, flyback, hi - 
voltage, scan derived B + sources, yoke, pin cushion, HV multiplier cir- 
cuits in any 1V set that employs either an NPN transistor or a single 
SCR for its horiz output device. This applies to any age, any model, any 
chassis, any brand - - - including Sony. 

In brief, the "test" function scans for shorts, the "run" function 
permits you to observe any "open" circuits via the symptoms that ap- 
pear in the CRT screen. 

HOOK - UP: Simply remove the set's horiz output device and replace 
it with the scanner's interface plug. No wires to disconnect, no other 
connections required (not even a ground connection). 

MISTAKE PROOF: No damage will result if an error is made during 
hook up. The scanner simply won't turn on until the error is corrected. 

PUSH THE TEST BUTTON Just one of the four lights will lite. 

JUST ONE BUTTON ! 

RED OPEN LIGHT means the emitter circuit of the horiz output stage 
is open (no ground path). 

YELLOW SHORT LIGHT means the flyback primary, HV multiplier, 
vertical output, horiz driver, and R -B -G color output stages are not 
shorted. Instead, a circuit that normally draws a small amount of cur- 
rent is shorted (i.e. the tuner, IF, AGC, video chroma, matrix, vertical or 
horiz oscillator). 

RED SHORT LIGHT means either the flyback, the HV multiplier, the 
vertical output, horiz driver or one of the R -B -G output transistors is 

shorted. 

GREEN NORMAL LIGHT means the TV set's entire flyback circuit is 
totally free of shorts. It also means that it is safe to power up the TV set 
with the "run" button so that you can look for open circuits by observ- 
ing the symptoms on the CRT screen. 

FEATURES: All start up circuits and all horiz drive related shut down 
circuits are automatically circumvented by the Mark Ill during all test 
and run functions. During the test function all flyback secondary output 
is limited to approx 80% of normal. 2nd anode voltage is limited to ap- 
prox 5 KV. 

This means all circuits that are not shorted will have some 80% of their 
normal B+ voltage during the "test" phase. It also means that any 
shorted circuit will have zero DC volts on it. This feature makes any 
short easy to isolate. 

The MARK Ill sells for only $59500 

The money you are now spending for unnecessary 
flybacks alone will easily pay for your Mark Ill. Why 
not order yours today! 

Visa and Mastercharge Welcome ! 

Diehl Engineering 6661 Canyon Drive "F" Amarillo, TX 79110 
Phone: (806) 359-0329 or (806) 359-1824 
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* Checks the horiz output stage for opens / shorts, 
* Checks flyback, yoke, PC, and HV mult, 
* Checks all scan derived B + sources, 
* Checks for open safety capacitors 
* Checks for open ground path for horiz output stage 

* Checks for open primary LV supply, 
* Checks for error in interface connections, 
* Checks for proper LV regulation, 
* Checks for proper start up circuit operation, 
* Checks for shorted horiz driver transistor, 
* Checks the operation of the horiz osc / driver circuits, 
* Checks B+ "run" supply for the horiz osc / driver circuits, 
* Checks all circuits in the TV set that rely on scan derived B +, 

* Automatically circumvents all start up circuits and horiz drive 
related shut down circuits. 

HOOK UP: (Identical to Mark Ill) 

OPERATION: Turn the Mark V on, turn the TV set on, then, simply look 
at the lights. 

RED "HOOK UP" LIGHT means that you have made an error in hook 
up. No damage has been done, correct the problem then continue. 

RED "EMITTER" LIGHT means that the ground path for horiz output 
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GREEN "START UP" LIGHT means the start up circuit in the TV set is 
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appear on the CRT screen, for the purpose of isolating any "open" cir- 
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The Mark V sells for only $99500 

Stop losing money on start up/ shut down scan 
derived B + problems; order your Mark V today! 

Visa and Mastercharge Welcome ! 

Diehl Engineering 6661 Canyon Drive "F" Amarillo, TX 79110 
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DRAWING 
BOARD 
The world's simplest Z80 circuit. 

I JUST WANTED TO SAY THANKS TO EV- 

eryone-almost 200 of you-who 
sent a response to my question 
about hexadecimal display cir- 
cuits. I wish there were some per- 
sonal way to thank each and every 
one who wrote, but practicalities 
preclude my doing so. The subject 
of custom decoders and displays is 
obviously one that many of you 
want to read more about, so we'll 
get back to it in a few months. Let 
me know if you have any specific 
ideas you want to discuss so I can 
plan accordingly. But in the mean- 
time, let's get back to micro- 
processors. 

Enough theory! 
We've had theory up to our ears 

by now, so let's do something prac- 
tical. You'll recall, I said that we 
were going to build the world's 
simplest Z80 system. Well, let's see 
how simple such a system can be. 

No matter what you want to do 
with a Z80, the first thing you must 
take account of is the system 
clock. Considering how powerful 
the Z80 actually is, it's surprisingly 
unfussy about its clock. The main 
requirement is that the clock be 
TTL level; the frequency of oscilla- 
tion depends on which Z80 you'll 
use. The plain -vanilla Z80 has a 
maximum operating frequency of 
2.5 MHz, but other versions of the 
IC, those with "A" and "B" suffixes, 
will run at maximum speeds of 4 
and 6 MHz, respectively. 

We don't need to run our circuit 
that fast; and, in order to keep the 
peripheral circuitry simple-and 
save a couple of bucks in the pro- 
cess-we'll use a plain Z80 with al - 
MHz clock. Other requirements of 
the clock (such as rise time and 
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duty cycle) are easy to handle. As a 
matter of fact, if you have a TTL- 
level squarewave with a duty cycle 

FIG.1 

of 50%, you can pretty much ig- 
nore those restrictions altogether. 
And since the Z80's clock input ap- 

98 

www.americanradiohistory.com



pears as one TTL load, we can even 
drive it with a CMOS astable multi - 
vibrator. 

The complete schematic for our 
Z80 circuit is shown in Fig. 1. The 
clock circuit shown there should 
look familiar. That's right; it's our 
handy -dandy, all-purpose CMOS 
clock circuit. You should be able 
to put one of those together in 
your sleep by now. The output fre- 
quency of that circuit is approx- 
imately equal to 1/(2.2 x R2 x C1), 
so the values shown should give us 
abouti MHz. The additional gate is 

a buffer used to isolate the clock 
circuit from the Z80's clock input, 
because it needs a 330 ohm pull- 
up resistor. 

Believe it or not, the only other 
control signal we have to generate 
for our bare -bones system is RESET. 

You'll notice in Fig. 1 that I gener- 
ate that signal with R3 and C2. They 
take care of power -up reset; if you 
want to be able to generate RESET 

manually as well, all you need do is 

wire a momentary switch in paral- 
lel with C2. 

Now that we've got a clock and a 

reset pulse, the next thing to talk 
about is memory. There has to be a 

place to store the software that 
drives the circuit, so we have to 
add some ROM. I chose a 2716 
EPROM because, of all the perma- 
nent memory around, EPROM's 
are about the easiest to program, 
and 2716's are both cheap and 
available. Connecting the EPROM 
to the Z80 is simple. The address 
pins on the EPROM go to corre- 
sponding pins on the micro- 
processor; likewise with the data 
pins. 

The only part of the memory cir- 
cuit that needs to be explained is 

the 2716's chip -enable pins. You'll 
recall from our earlier discussions 
that when the Z80 wants to read 
something from memory, it puts a 

low on both the MREQ and RD 

lines. Those lines are connected to 
the enable pins of the 2716 so that a 

read request from the Z80 will en- 
able the EPROM, thereby allowing 
data to be routed to the Z80. 

So what about I/O? Well, in 
order to be consistent with our de- 
sign goal of making this the world's 
simplest Z80 circuit, we'll connect 
a 7475 quad latch to the data bus. 
Whenever the Z80 wants to do an 
I/O operation, it puts a low on the 

IORQ line. The Z80 also brings wR 
or RD low depending on whether it 
wants to read from or write to an 
I/O port. So, by NoRing the IORQ 

and Wä lines from the Z80, we can 
send data to the latch by using an 
OUT instruction. Since the enable 
pin of the 7475 is active high, the 
Z80 will be able to store data in the 
latch. 

If you've been following my ear- 
lier columns on the Z80, there 
should be one question upper- 
most in your mind: What about 
the RAM? 

Where's the RAM? 
Even a minimal Z80 system 

needs some temporary storage 
space. There is such space, of 
course: the Z80's internal regis- 
ters. There's not much space, but a 

system like ours doesn't really 
need much. We can run simple 
programs without any additional 
RAM storage. 

So there we have a complete Z80 
system with a minimum of compo- 
nents. In fact, there are more parts 
in some light dimmers! With our 
circuit the Z80 can read data and 
program instructions from the 
EPROM; it can also output data to 
the real world through the 4 -bit 
latch. Actually, our little circuit can 
do quite a few things such as play- 
ing music, storing and displaying 
tables of data, or working as a sim- 
ple controller. All you have to do is 
tell it what you want it to do. And 
there, as Shakespeare said, is the 
rub: software. 

In order to deal with software 
you need a good grounding in 
both logic and the Z80's instruc- 
tion set. The point is that micro- 
processor circuits, unlike the 
circuits we usually talk about, re- 
quire very little understanding of 
electronics per se. Volts, ohms, 
amps, and all the rest go out the 
window. 

By the time we get together next 
month we'll have had time to di- 
gest that particularly distressing 
fact; we'll see then what we can do 
to get our little circuit to do some- 
thing useful. In the meantime, 
spend the next couple of weeks 
reading up on the Z80 instruction 
set. But don't throw out your mul- 
timeter just yet-we'll get back to 
"pure" circuit design before you 
know it! R -E 
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external 
Audio output. 1 kHz 011V rms (fixed) 
O'ystal 050110tor 1 -15MHz e(1emal 
crystel FT243 holder 
Supply Yattoge. 1 I OV AC Cat G-1312 

IMnq ,dam e439 mmondi 

It's Our Latest 
& Best LCD 

ultimeter 

$?995 
RANGES WV 2,2,20208 'kV 
A=1as5% 1 flee ACV 2.2.20. 
20C, 750 (;' 0.75% 2 digit DC 
20[mÁ 2mA 20m0. 200mA, 
10CmA- 10A AC 200u0. 2mA 
20mA 200mA 10A RES 200 
2k. 200k 2M, 20M ohms 
COND 21rs 200ns CAP' 211. 
20rrF,200nF. 2uF 20uF. DIOCE 
TEST' lm0. -2.8V 

Complete wd It Test Leads, carry case and full instruc- 
tion manual. Cat Q-1460 
Vest It not any features the normal ranges found on a 

dignal mulumeter, it also has hue ranges of capacitance 
checking, two ranges of conductance AND a diode 
check position' All this rn e vary accurate (less than 
0.25% on DCV) and high impedance 110M ohm( 
instrument that is good enough for the designer's test 
bench, but has a low enough price for the hobbyist All 
this plus overload protection. automatic polarity. 2,5cm 
LCD doits - and measurement to 10A AC Ft DC. 

1AM LEAP¡ 
QUAK 

Look 
at this $990 
Miniature LCD TV 
We thmk this is the smallest TV In the world. Ills lightweight, 
compact and it's higher resolution L'D screen is sheer 
achievement In advanced technology. Auto tuning, volume 
control and brightness en both UHF and VHF this little 
beauty has to be a winner. More than ideal when you go to 
the big games to see the replays, Trny TV at a tiny price. You 
reap the benefit on state-of-the-art products. CASIO. a 
dependable name in home entertaimeht. 

Cat Y-8525 

WHERE THE ENTHUSIAST IS NO. 1 ! 

DIC 
ELECTRONICS 
INCORPORATED IN THE STATE OF CALIFORNIA 

NEARLY 70 STORES 
IN THREE COUNTRIES 

STORES AT: 

BERKELEY 
REDWOOD CITY - 

SAN JOSE 
STORE HOURS: 

MAIL ORDERS: 
HEAD OFFICE: 

ANTENNA 
Even In California where Weans signals ore weaker we're been using the eiae beady 

'of Redwood Clic to dew/Mande the Australis I. ask our Calf. Mev puinup and down 
outside our showroom every day NO Holes and nevonq concrete necessary sturdy 
On mount for easy Mediae. oral smote assembly The Mien. Is area Ideal for 
sight surreys. and W. GOB 1%36011F/0 souais 315 Focal length 21" Manufactured in 
the USA of precision sturdy one piece tonne, aluminum 

System Two Package Includes: 
6' Antenna Dish - Complete edit all Hatdware are Insnuclon for assembic D-6326 
66' Low Noise Amplifier 06321 
Feed Hom 0.632$ 
Down Conceder 06329 
Australis 1 Receiver 1(911.6316 
125' RG6 Cereal Our. Cable, (No conduit Reguirere 1001 swept tested to 1450 MHz 
Coble Includes all other necessary cables- receiver, actuator, and p0IOr0N control 

mbinotbn and 500nectcrtW-2015 
Satellite Ise You 31 pages of what you con watch eeclans the basks great gbs50m 
or terms 8-1844 

System Twos 799 `f Total Price 
Saving 136.95 on regular price 

Items also 
Available Separately 
0051,0Ie Receiver KS Kó316 199.00 
66 Dish Antenna D6326.....5399.00 

low Nolte Ampllip 06327.... 5159. W 
125' Cables alit Corewclon W-2075 599.00 
Feed Hon D -6325.-_54e00 
Doan converta D-6329.....999.00 
Seotelllle N e You 61644 S1.95 

The Down To Earth Guide To Satellite TV 

95 

:,at 81839 

Mark long nos molly done a tremendous job coennng oa aspects of 
salel97e Nino no-nonsense. easy-to-toibw manner This book is divíaed 
into 4 sections I) The satellite TV revolution covers beery what you can 
expeCl to see and Crow satellites work It) A consumer guide to the Satellite 
IT/System shows (low to buy a system III) How to operate,' system hassle 
free. IV) World Class Reception and slighty more advanced doto most 
users need to know. the book comes with o handy glossary, a satsItItB 
channel chan on into artd program guide and o scrambled satellite TV 

service guide A neat Book that you will find Heard to put down. 

Earthlings Satellite TV Guide 
new rbn you gel 150 TV channels tram outer space? Tune into non-stop 

R $595 entertainment - 11101010$ sports music. new and oubhe ottala- adult 
- children's and religious programs. All with superb crystal clear picturesand 

tremendous sound. This fascinating books presented Ina humorous state 

Cal 8-1838 
with aver 50 informative illustrations. answering the most asked questions 
about saleitite Pr' in a language that Is Fly rond easy to prose. 

$5900 2M 
Linear Amp 
Tho is an all mode. high efficiency linear amplifier 
lnr 2 meters- 30 watts output with unir 3 watts in t 3.8 volt DC 
supply makes it perfect for mobile use. Qua, urne constant fi. S" B 

tir FM operation Reverse Polarity proteetron. too Works crea li 
any 2M transceiver with rip to 3 watts out The best value in America GtL}2541; 

For the Intelligentsia e . e 

Irish 
Calculator 
Guaranteed never to run out of 
batteries. The iderli gat for the 
person who has everr!, Ong. 

it's absolutely imperfect 
for eddihon- subtralhor 
multlplíCAtl°n. and u 

er what's the other ones 
ONLY 

uYdoten ú e ,95C 
alas flu 

Prl5e5" 

Cat Y-2900 

2474 Shattuck Ave., (415) 486 0755 
390 Convention Way, (415) 368 8844 
4980 Stevens Creek Blvd, (408) 241 2266 
San Jose & Berkeley 10 AM - 6PM EVERYDAY 
Redwood City 10AM -6PM Mon - Sat; 12-5PM Sun 
PO Box 8021, Redwood City, CA 94063 
390 Convention Way. Redwood City, CA 94063 

HANDLING- ALL ORDERS 11 CPO 

PLUS SHIPPING 
INSIDE USA _% Of ORDER TOTAL 
(MIN SI.50) 
OUTSIDE USA 10% 05 ORDER 
TOTAL (MIN 53 (901 

ORDER TOLL FREE ! 1-800 
-332-5373 

rMi a Fr 6 am - 6 pm Pacific Time) 
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DESIGNER'S 

NOTEBOOI( 
A handy low -voltage indicator 

I KNOW IT'S HARD TO BELIEVE NOW, BUT 

once upon a time all electronics 
gear had to be powered from the 
AC lines. Batteries were put in 
flashlights, and nowhere else. 
Most other devices required much 
more power than a dry cell could 
deliver. These days, whenever I 

see someone walking down the 
street plugged into a tiny radio or 
cassette player, I think about com- 
panies like Webcor and get a bit 
nostalgic. Maybe some of you do 
too. 

Anyway, more and more devices 
today use batteries for power, and 
that includes home-made devices 
as well. In the past we've pre- 
sented several circuits that help 
keep batteries well -charged. 
We've also talked about nickel - 
cadmium cell charging and stand- 
by power supplies, but we've nev- 
er shown how to keep an eye on 
batteries' energy reserves. And we 
all know (by Murphy's law) that 
batteries have a nasty habit of 
pooping out just when we need 
them most. 

Well, I've used the little low - 
voltage indicator shown in Fig. 1 in 
almost every battery -powered de- 
vice I ever built. The circuit has 
only five parts, and it pays for itself 
over and over in the amount of 
irritation it helps prevent. 

How it works 
Input terminal VIN is connected 

to the +V line of the circuit the 
indicator is to monitor, and the 
grounds of both circuits are con- 
nected together. The position of 
potentiometer R1's wiper deter- 
mines Q1's base voltage. As long as 
the transistor gets enough bias to 

40. 
rs 

FIG.1 

SCR1 

ECG5400 

FIG. 2 

remain on, the low voltage at the 
collector will keep the SCR from 
firing. As the battery voltage starts 
to fall, the transistor's base voltage 
will fall as well. 

The magic moment comes when 
the base voltage drops too low to 
keep Q1 on. When Q1 turns off, 
the collector voltage goes up, and 
that provides enough gate drive to 
turn on the SCR. That provides 
enough power to turn on the LED, 
which could also be a buzzer or 

ROBERT GROSSBLATT, 
CIRCUITS EDITOR 

almost any other type warning de- 
vice. 

The circuit uses very little power. 
As a matter of fact, most current is 

drawn through the potentiometer, 
although some current flows 
through Q1 as long as it remains 
on. We've shown a value of 25 kilo- 
hms for 121, but you can use just 
about anything as long as you 
provide enough current to keep 
Q1 on. Of course, the larger the 
value of R1, the less wasted current 
there will be. Different 2N2222's 
will let you get away with larger 
potentiometers. As always, experi- 
ment. The capacitor is not strictly 
necessary; it's in the circuit to act 
as a "sponge" to prevent the SCR 
from firing when you change bat- 
teries. 

The SCR 

The last thing to discuss is the 
SCR. Remember that when the 
transistor turns off, the SCR is 
going to get its gate drive through 
the resistor. Not much current can 
flow through R2, so I've called for 
the most sensitive SCR I could 
find. If you need to drive some- 
thing that draws more current than 
an LED, you'll have to adjust the 
back end of the circuit. There are 
many ways to do that: You could, 
for example, have the SCR trigger 
another SCR, or turn on a relay. 

As it is, the circuit will work over 
a 25 -volt range, and the potenti- 
ometer can be adjusted to make 
the circuit fire over most of that 
range. So, breadboard the circuit 
and try it out. I'm sure a bit of 
thought on your part will result in 
enhancements. Let me know what 
you come up with. R -E 
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KENWOOD 
pace 3etter in 4matet_r radr. 

R-2000 
All -mode receiver. 

Covers 150 kHz -30 MHz in 30 bands. 
All mode: USB, LSB, CW, AM, FM. 
Digital VFO's. 50 -Hz, 500 -Hz or 5 -kHz 
steps. E LOCK switch. 
Ten memories store frequency, band, and 
mode data. Each memory may be tuned 
as a VFO. 
Lithium batt. memory back-up. 
Memory scan. 
Programmable band scan. 
Fluorescent tube digital display of 
frequency (100 Hz resolution) or time. 
Dual 24 -hour quartz clocks, with timer. 
Three built-in IF filters with NARROW/WIDE 
selector switch. (CW filter optional.) 
Squelch circuit, all mode, built-in. 
Noise blanker built-in. 
Large front mounted speaker. 
RF step attenuator. (0-10-20-30 dB.) 
AGC switch. (Slow -Fast.) 
"S" meter, with SINPO scale. 
High and low impedance antenna 
terminals. 
100/120/220/240 VAC operation. 
RECORD output jack. 
Timer REMOTE output (not for AC power). 
Muting terminals. 

Specifications and prices subject to change without notic 

R-1000 High performance receiver 200 
KHz-30 MHz in 30 bands AM, CW, SSB 3 IF 

filters noise blanker RF atenuator S -meter 
120-240 VAC muting terminals built-in speaker 
digital display/clock/timer 

R-600 General coverage receiver 150 
KHz-30 MHz in 30 bands AM, CW, SSB IF filters 

noise blanker RF attenuator S -meter with 
SINPO scale front mounted speaker 3 antenna 
nputs 100-240 VAC operation record jack 
muting terminals digital display 

e or obligation. 

EN14CDC).° 

Optional accessories: 
VC -10 VHF converter for R-2000 covers 
118-174 MHz 

YG-455C 500 Hz CW filter for R-2000 
HS -4 Headphones 
HS -5 Deluxe headphones 
HS -6 Lightweight headphones 
HS -7 Micro headphones 
DCK-1 DC cable kit for 13.8 VDC operation 
AL -2 Lightning and static arrester 

Service manuals are available for all 
receivers and most accessories. 

Additional information on Kenwood all -band 
receivers is available from authorized dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 

CIRCLE 102 ON FREE INFORMATION CARD 
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STATE OF 
SOLID STATE 
Analog IC's and new MOSFET's 

MANY INTERESTING IC'S HAVE RECENTLY 

been developed for audio applica- 
tions. For example, the MTA1537A 
is a precision AGC/Voltage-con- 
trolled attenuator developed by 
Aphex Systems. It is specially suit- 
ed for high-speed precision con- 
trol of signal level, dynamic range, 
and phase and amplitude equal- 
ization in applications such as 
high -quality audio controllers, 
analog computers, precision os- 
cillators, robots, video -effects 
generators, servo controllers and 
precision phase detectors. The 
MTA1537A comes in a standard 14 - 

pin DIP package; typical specifica- 
tions are: 

110 -dB dynamic range 
120 -dB attenuation 
less than 0.05% THD 
2-mv control -voltage 

feedthrough 
200 -MHz bandwidth 
Figure 1 shows how the 

MTA1537A can be used as a stereo 
attenuator. Typical specifications 
for that circuit include maximum 
input and output levels of 7.75 
volts rms, maximum attenuation of 
100 dB over a frequency range of 
DC to 200 kHz, and a control volt- 
age feedthrough of 5 mV at 100 dB 
attenuation. Note that at high fre- 
quencies, circuit layout will affect 
attenuation. 

The op -amps used in that circuit 
may be LF353's (or equivalents); 
NE5534's could be used for low - 
noise applications. The MTA1537's 
data sheets include basic circuit 
diagrams for applications such as a 

voltage -variable resistor, voltage - 
tunable high-pass filter, voltage - 
variable inductor, voltage -con - 

LEFT 

INPUT 

R1 

47K 

R2 

47K 

'+I 

Cl 
R3 

2.2µF 
20K 

AAA .. 

R5 

43K : 

-15V-- 

R6 

4.3K: 

+I 1 
RIGHT 
INPUT 

C2 

2.2µF 

ROBERT F. SCOTT 
SEMICONDUCTOR EDITOR 
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3 

14 
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R8 

4.99K 
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INPUT 

R9 

6.2K 
We 
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13 

1 

R13 

20K W 
R14 

20K 

817 
40.3K 

R15 

20K W 

C8 

20pF 

AN 4 

+15V 
C10 

1µF 

R19 

40.3K 

6\ 8 

IC2-a 
5 

h LF353 r. C6 

2.2µF 
C9 

20pF 

2 

R16 

20K 

818 
40.3K 

R10 
C4 15012 + 

47 F µ 
0--- 

FIG.1 

trolled band -reject filter, and a 

voltage -controlled graphic equal- 
izer. 

For two samples of the 
MTA1537A, and a copy of the data 
sheet, send $17.00 to the manufac- 
turer.-Aphex Systems Ltd., 13340 
Saticoy St., North Hollywood, CA 
91605 

New JFET op -amp family 
The MC34080 series is a new 

generation of JFET-input op -amps 

R20 
40.3K 

/z LF353 

LEFT 

OUTPUT w o 
821 

15Oí2 

R22 

15012 

We o IC2 b 
3 RIGHT 

+ OUTPUT 

- íT Cl 
15V 2.2µF 

C11 

r +T 1µF 

from Motorola. They are available 
in single, dual, and quad versions 
(both compensated and uncom- 
pensated), and they offer band- 
width and slew rates as much as 

four times greater than previously 
available types. 

A combination of JFET and bi- 
polar technologies, along with an 
all-NPN output stage, has yielded 
a fully -compensated op -amp fam- 
ily with a gain -bandwidth product 
of 8.0 MHz and slew rates in excess 
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of 30 V/µs. For greater speed, un- 
compensated versions are offered 
with a gain -bandwidth product of 
16 MHz and slew rates of 60 V/µs. 

The all-NPN output stage 
provides a peak -to -peak output 
voltage swing that is 33% greater 
than standard op -amps that use 
NPN/PNP output stages. Other 
features include: input imped- 
ance of 1012 ohms, open -loop out- 
put impedance of 30 ohms at 1.0 
MHz, THD of 0.01%, phase/gain 
margins of 55°/7.6 dB for fully com- 
pensated devices, and 30 nV/ Hz 
input noise voltage. 

Prices range from $0.59 for the 
single op -amp MC34080 (uncom- 
pensated) and MC34081 (compen- 
sated) to $2.80 for quad versions. 
For data sheets and complete pric- 
ing information, contact Motorola 
Semiconductor Products, PO Box 
20912, Phoenix, AZ 85036. 

Low -power quad op -amps 
National's LP124 family of quad 

op -amps is a pin -compatible, low - 
power version of that company's 
LM124 family. The new series con- 
sists of the LP124, LP2902 and LP324 
high -gain, internally -compen- 
sated micropower op -amps. They 
are well suited for CMOS applica- 
tions, battery -powered equipment 
and other circuits that require 
good DC performance and low 
supply current. The LP124 joins Na- 
tional's LP139 and LP165 low -power 
quad comparator families. 

Maximum power consumption 
is 125 µA -one -tenth that of Na- 
tional's LM series, and lower than 
many CMOS amplifiers. In addi- 
tion, input bias current has been 
reduced by a factor of ten to a max- 
imum of only 4 nA. Available in 14 - 

pin plastic and ceramic DIP's, the 
LP324N sells for $0.75 in quantities 
of 100 or greater. For more infor- 
mation, contact National Semicon- 
ductor Corporation, 2900 Semicon- 
ductor Drive, Santa Clara, CA 
95051. 

New temperature sensors 
The LM34, LM34C, and LM34D 

make up a series of precision tem- 
perature sensors with output volt- 
ages linearly proportional to the 
Fahrenheit temperature scale. 
Those devices, from National Sem- 
iconductor, require no external 
calibration or trimming to provide 

typical accuracies of 1/2°F at room 
temperature and -±1/2°F over a full 
range of - 50 to + 300°F. Tem- 
perature stability is aided by the 
LM34's low self -heating, which is 

typically less than 0.2°F in still air. 
Interfacing to readout or control 

circuits is easy. The output imped- 
ance is only 0.1 ohm at 2 mA and 
the output is linear at 10 mV/°F. It 
can be used with single power 
supplies or with split (plus and 
minus) supplies delivering from 5 

to 30 volts and draws less than 60 

mA. The LM34 can be glued or ce- 
mented to a surface and its tem- 
perature will be within 0.02°F of 
the surface reading. 

The LM34 is rated from -50 to 
+300°F, the LM34C from -40 to 
+230°F, and the LM34D from +32 
to +212°F. All are available in TO -46 
packages. The LM34C and LM34D 
are also offered in the TO -92 pack- 
ages. The LM34 is $1.55 each in 100 

and up lots. -National Semicon- 
ductor Corp., 2900 Semiconductor 
Drive, Santa Clara, CA 95051. R -E 

REPRINT 
Radio- Electronics. BOOKSTORE 

Radio -Electronics back issues (1985) 

Write in issues desired 

$3.00 Special Projects #4 (Summer 1982) $4.50 

D Special Projects #5 (Winter 1983) $4.50 

D Special Projects #6 (Spring 1983) $4.50 

Special Projects #7, #8, #9 ... NOT AVAILABLE 

D Special Projects #10 (Spring 84) $4.50 

Radio -Electronics Annual 1983 $3,50 

Radio -Electronics Annual 1984 $3.50 

D Radio -Electronics back issues (1984) 

(January 1984 not available) 

Write in issues desired 

$3.50 

El Radio -Electronics back issues (1983) $3.50 

(January, February 1983, May 1983 not available) 

Write in issues desired Radio -Electronics Annual 1985 $3.50 

D Radio -Electronics back issues (1982) $4.00 D Radio -Electronics Annual 1986 $2.50 

Write in issues desired How to Make PC Boards $2.00 

Radio -Electronics back issues (1981) $4.00 All About Kits $2.00 

(Jan., Feb., March, Dec. 1981 not available) Modern Electrics (Vol.1. #1 $2.25 

Write in issues desired April 1908) 

Etch your own PC boards $3.00 Electro Importing Co. Catalog $4.95 

Hands On Electronics #1 $4.00 (1918) (176 pp) 

D Hands On Electronics #2 $4.00 Low Frequency Receiving Techniques $6.00 

Hands On Electronics #3 $4.00 Building and using VLF Antennas 

Hands On Electronics #4 $3.50 New ideas - 42 circuits for experimenters .. $3.50 

D Hands On Electronics #5 $2.50 D Descrambler (Jan., Feb., 1981) $3.00 

D VCR Repairs $3.00 Descrambling (Feb., 1984) $2.00 

IBM Typewriter to 
Computer Interface $3.00 

To order any of the items indicated above, check off the 

ones you want. Complete the order form below, include 

your payment, check or money order (DO NOT SEND 

CASH), and mail to Radio -Electronics, Reprint Depart- 

ment, 200 Park Ave. South, New York, NY 10003. 

Please allow 4-6 weeks for delivery. 

If you need a copy of an article that is in an issue we 

indicate is unavailable you can order it directly from us. 

We charge 50e per page. Indicate the issue (month & 

year), pages and article desired. Include payment in 

full, plus shipping and handling charge. 

ARTICLE 

PAGES MONTH YEAR 

TOTAL PAGES @50c each TOTAL PRICE 

MAIL TO: Radio -Electronics 
Reprint Department, 200 Park Ave. South, New York, NY 10003 All payments must be in U.S. funds 

Total price of order S 

Sales Tax (New York State Residents only) $ 

Shipping & Handling (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item $ 

All other countries ($2.00 per item, sea mail) $ 

($4.00 per item, air mail) $ 

Total Enclosed $ 

Name 

Address 

City State Zip 
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COMMUNICATIONS 
CORNER 
Improving reception with an active antenna 

IT WAS MOST LIKELY MARCONI WHO 
said, "If you can't hear 'em, you 
can't work 'em." And so for years, 
shortwave listeners put up the lon- 
gest antenna possible in the belief 
that the longer the wire, the great- 
er the RF signal induced in it, and 
therefore, the greater the chance 
of hearing the transmission. 

In the early days of the wireless, 
it was not unusual to find receiving 
antennas that stretched well 
beyond the limits of one's proper- 
ty, and if a neighbor refused to give 
permission to string a wire over his 
"south forty," the wire could at 
least reach to your own property 
line. 

Unfortunately, today's property 
line is often right outside one's liv- 
ing-room window. If you are an 
apartment dweller, just the stub of 
a wire hanging out the window is 
bound to produce at least five 
neighbors who've nothing better 
to do than spend the day staring at 
the sides of buildings to see if any- 
one has defaced the property with 
wire. As such, many SWL's (short- 
wave listeners) are limited to some 
form of indoor antenna, which are 
not known for efficiency when it 
comes to receiving RF signals. 

Active antennas 
Today, instead of using the bed- 

spring as an indoor shortwave 
antenna, we can substitute an 
active antenna. An active antenna 
has a built-in preamplifier that 
compensates for some of the 
losses of an indoor antenna. One 
such device is the Datong active 
antenna from Gilfer Shortwave (52 
Park Ave., Park Ridge, NJ 07656). 

HERB FRIEDMAN, 
COMMUNICATIONS EDITOR 

0 
ACTIVE 
ANTENNA 

13 FT. COAXIAL CABLE 

9 3r4 FT. 

AD 270 
MOUNT INDOORS 

)- 
INTERFACE 
PREAMP 

COAX CABLE 3 FT. 3 IN. 

COAX 
PLUG 

TO 
12VOC 
WALL 
TRANSFORMER 

FIG.1 

Figure 1 shows how the Datong 
active antenna works. Although 
the operating frequency range is 
from 0.2 to 30 MHz, the antenna 
itself is only three meters long. At 
its center is a solid-state amplifier 
that's connected through 13 feet of 
coaxial cable to an interface pre- 
amplifier, which matches the ac- 
tive antenna to the low impedance 
of the receiver's antenna input. 

The output of the amplifier is 
approximately 6 dB greater than 
that of a conventional dipole an- 
tenna. The interface device also 
has a 6 dB gain that is switch -se- 
lected by the user, so the total sys- 
tem gain is either 6 dB or12 dB. The 
power source for the device is a 
common plug-in AC adapter. 

Although the amplifier is en- 
closed in a small cabinet, the an- 
tenna itself is a flexible wire that 
can be placed under a carpet, 
draped around a window, con- 
cealed in an attic, or slipped under 
the bed. The only thing that you 
have to remember is that the am- 
plifier will amplify all signals pre- 
sented to its input. So, if the 
received signal is under at- 

mospheric and man-made noise 
to start with, it's still going to be 
under the noise when amplified. 

Squashing the QRM. 
Even if you get the signal level 

up to the minimum level required 
by the receiver, there's still a recep- 
tion problem because the VHF fre- 
quencies are jam-packed, and the 
interference is often stronger than 
the desired station. The usual way 
to reduce interference is to narrow 
the bandwidth of the IF amplifier 
through the use of filters. 

Many shortwave receivers, even 
the less expensive models, have 
some form of user -selected IF fil- 
tering. But those factory -installed 
filters often don't cut the bandpass 
down to rock bottom. So some re- 
ceivers have expansion sockets for 
user -installed upgrade IF filters. 
For some other units, there are 
more selective plug-in filters that 
can be purchased and installed by 
the user. 

On the other hand, most of the 
less expensive receivers make no 
provision for extra IF selectivity. In 
such instances, the user can use 
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an audio filter. While an audio fil- 
ter is not as effective as an IF ampli- 
fier filter, it's a lot better than 
nothing at all. 

An audio filter eliminates the in- 
terference "grind" heard in speak- 
ers or headphones. That is done 
by using an audio filter with a very 
sharp cut-off. Such a filter is found 
in the Laboelectron SF -0330 (also 
available from Gilfer Shortwave), 
which connects between the re- 
ceiver's audio output and the 
speaker or headphones. The SF - 
0330 contains a 300 -3300 -Hz band- 
pass filter, a 500 -Hz highpass filter, 
1500- and 2200 -Hz lowpass filters, 
and a small amplifier that drives 
the speaker or headphones. 

The filters in the Laboelectron 
unit feature an unusually high de- 
gree of filtering. That degree of fil- 
tering is made possible through 
the use of active (amplified) rather 
than passive (inductive and capaci- 
tive) filters. The receiver's normal 
output signal is fed into one end of 
the special active filter, and the 
speaker/headphones are con- 
nected to the other. 

If all filters are switched out, 
whatever normally comes out of 
the receiver is fed to the speaker 
and phones. But if the 300-3300 Hz 
filter is switched in, the overall re- 
ceiver -system bandwidth is sharp- 
ly limited to the voice -frequency 
range, generally attenuating the 
sputtering and hissing from sta- 
tions on nearby frequencies. 

If the interference is still severe, 
the bandwidth can be restricted 
even farther by switching in the 
individual filters. At maximum fil- 
tering, the bandpass is only 
500-1500 Hz. Although it is not hi- 
fi, iit can make the difference be- 
tween getting some intelligence 
or hearing nothing but beeps and 
groans. 

Of course, while few add-on 
gadgets are adequate substitutes 
for a high-performance receiver 
and an outdoor antenna, antenna 
gain and selectivity devices often 
are the only way to get any worth- 
while audio -especially when 
you're using a budget receiver 
with a wire lying on the livingroom 
floor as an antenna. R -E 

Learn micro -processing with the new 

MICRO -PROFESSOR 1P 

Students, engineers or technicians - 
upgrade your micro -processing skills 
with the new Micro -Professor IP. 
The MPF-1P features: 

extensive software support 
more built-in memory 
improved keyboard 
larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro -processing. Invest now! 

Only $179.95 Plus -FREE GIFT 
L Check this box for FREE 
Z.80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. Dept. RE1285 
$12.95 value. (Include 5326 9th Ave. N.E. 
$5.00 postage & Seattle. WA 98105-3617 
handl.n ) 

For immediate action call TOLL FREE: 

1-800426-1044 
Full money back guarantee. VISA' etssNrGed 
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QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 
I 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. of 
No. plea 1-9 10-49 50 

11055 24 4.98 $4.35 53.90 
11056 20 5.15 4.50 4.05 
11057 40 6.81 5.95 5.35 
11058 64 12.02 10.50 9.45 \ J 

IC.KOOLERS- from 
WOMACK aiuiwte $3psk as.PMe 
over 2 wads d heat from ,b. In K Paco 
C s. aoauci ear Tire 

rid xner 22225$ 14 8.29 
Just ouch lmi.d,, , on - 22226 16 .29 
heal 

Panora WIC 
nom too 

anaeallom 
d IC ana 

the Wont snake 
bosew 

tll 

WILD ROVER 
Touch switch capsule Operating 
motion is 005- without the use - 

anlevered arm Extremely teal on 
e oil with low nose Normally open - 

rated 115 VAC 1 6 amp -30 millionth re. 
slstance - 615 radius by 160 thick. 

Stock No. 1-9 103 UP 
51.42 51.28 12098 

SCREW MACHINED SOCKET '.e- rÿ°- ,,,.,, , 
PINS, loose. packaged in bags of ! 

100 Stock No. 11310 IS spider tail ,a1 

with gold collet tin shell. Stock No. 
11311 ie wire wrap with gold collet nw 

gold shell. 

Moc 
No k OO.eO-bit 1 am 5 Baºs 10 Bps Imo Begotloo 

solder tit pons 3 4.95 a 4.45 53.95 
11311 ep of 100 0,0 

Ire wrp pine 11.95 10.73 9.50 

3 X 4 Elastomerlc Keyboards fr1r .y onT 

LTU 

Egon keyboard nase p_c. 
board. elastomerlc pad j ' 

with contacts. ABS e í ,gym.. 

bodies and double shot _ ! 0 v) 
molded keys Mao rating: 
12 VDC @ 20mA e 1L 
Contact Rae: tees loan Stock Operetta Key eke 
500 ohms Bounce: less 1rf., Izrz. 2pí 9mm H.aS H.So than 10 m sec. 11292 30t409 1.52 seam 3.5 3e0I 

mam 
Paß mG 

SUB CUB I and SUB 
CUB II are high and Associated Stock No. Description Price 
quality. complete LSI 51070 Complete Function $45.00 Counter Modules with Mounting Assemblies Evaluation K 

(includes batlenes 

SUB CUB I; but does not include 
display counterl 
Mounting P.C. Board 
only 
SUB -CUB I display 
Counter module Only 
SUB -CUB II display 
counter module only 
Panel Bezel 
Evaluation Kit for 
SUB -CUB II (does not 
include SUB -CUB II 
counter module) 

51075 DATA SHEET 

LCO readout Modules 
plug in p.c. board 
(Stock N. 51071). 
Complete function 
evaluation kit (Stock 
No. 51070) contains'. 
pc b .5V battery 
and variable frequency 
oscillator to supply 
train of count pulses. 
Stock 51070 has 
LATCH,, RESET and 
TEST functions (3 
buttons). P.C. board 
unplugs for bread- 
board work. 

8 Digit LSI Counter Modules with LCD Readouts 

51071 

51072 

51073 

51074 

7.50 

18.00 

24.00 

12.00 

.25 I 
The Battery Just Wrap" Tool 
New battery Powered tool wraps insulated 

for 
wite 025" square posts without need 

and pre WustriPlang. Complete 
stockand 10011 30 AnG wire 

Stock No Description Price 
13340 Battery lust wrap wore 

and 100 ft 30AWG here *so 95 
' 13341 Replacement bit 10.35 

13342 100 tt blue replacement wire 7.. 
13343 100 It while replacement wire 7.54 
13344 10011 yellow replacement wire 7.54 
13345 11101t red replacement wire 24. 

OK MACHINE AND TOOL 
IC INSERTION/ 
EXTRACTION KIT 
Includes DIP IC extractors and 

Seders to accommodate all ICs 
from 14 to 40 pins. Tools that 
engagec0nductwe surfaces are 

a I CMOS safe andincludeground. 

MICRO Chart. - colorful 
11'. charts eliminate the need to 
stumble through manuals and 
summaries Fully decoded ' instant 
aCCe. totally comprehensive- gives 
pin outs, cycle times, buy noles.etc., etc. 
Stock No. Reference Price 
23010 290 CPU 35 95 
230 1 54 5 95 
23012 550] 8500 5.95 
23013 8048 a. relatives 5.95 

230 5 Bas,c30 
4 

cA toms 5 95 
230 a 8089/80804 5.95 
230 7 Now to generalise from a serrate 5.95 
2301 WordStar 

'n° '"g° r.Ne $41.34 

N 

SOCKETS 

44/#10 Me. 
Both styles break- 
able to any number 
of contact positions 
wanted. 

r?i 

Send $1.00 postage and handling 
for FREE COMPLETE CATALOG 
which Includes Coupon for $1.00 OFF purchase. 

TI WIRE 
WRAP 
SOCKETS 
Tin plated 
phosphor bronze 
contact -3 wrap 
Stock 
No. No Ise. 

11301 8 5.40 
11302 14 .59 
11303 16 .64 
11304 18 .73 
11305 20 .99 
11306 22 1.12 
11307 24 1.25 
11308 28 1.52 
11309 40 2.05 

Strip of 25 collet sockets/pins - 
mount odd -center components 
easily. Gold plated contacts. 

Stock No. 1.24 25 50 
10240 $1.70 $1.50 51.30 

Strip of 40 pins with single 
beam sockets. Tin plated 
contacts. 

Stock No. 1-99 100 500 
10850 $1.09 5.90 $.82 

1000 
8.72 

}-ali 

PIN FORMING TOOL 
puts IC's on their r.7_ '7 

spacing. One side is 
for. 300 centers, Flip tool ONE TOOL DOES 
over for devices 8 thru 40 PINS! 
600 centers. Put device 

in tool and squeeze. Stock No. Price 
Hand Tool 11059 312.95 

NEVe ANTI -STATIC MODEL 10200 $14.95 

true row to row 
14 -31 

SOCKET WRAP ID 

Dip socket -sized plastic panels 12977 a inn 
with numbered flies on gun loco i2un 10 u 
lions Slip Onto Socket before 44 2 On 
woe 

e 
to wenb 

ái01 
Co 

Also write og on therefor Ioccation. 211 p r 
IC pan number tunclion, etc i 1 f01 2,25 
Simplifies init al wiree 

reran Ping 
q an s1 .95 per pack 

S I N T E C 28 BOx 
CO. Fre8thrlchtown,St., NJ 08410825 

THERMOPROBE: Identities Dead 
Components - Replace Volt Mtanl 

Identify dead components which do not 
emit heat Just point thermistor probe, - 
within 1/16" et board - move 
over components and see g re - 

'"'32p 
which are 

Stock No. Price bleed 22300 $21.96 

hIN2T CND 

100 
-499 500 
5.36 5.30 

.54 .45 

.58 .48 

.66 .55 

.90 .75 
1.02 .85 
1.14 .95 
1.38 1.15 
1.86 1.55 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight sea 
Stock 1 DQ 

No. No pins 1-24 25-99 999 
11201 8 5.10 5.09 5.08 
11202 
11203 
11204 
11205 
11206 
11207 
11208 
11209 

18 .16 .15 .14 
18 .18 .17 .15 
20 .20 .18 .16 
22 .22 .20 .18 
24 .24 .22 .20 
28 .28 .26 .25 
40 .40 .37 .33 

OPCOA 

.1-I. 
Single Digit Displays - Common 
Cathode 
Stock 
No. 
12082 
12085 
12087 
12089 

Color 1 100 
Red $1.12 S .99 
Green 1.84 1.83 
Yellow 1.92 1.70 
Orange 2.08 1.84 

Right Angle Socket for Above 
Displays 

Stock 
No. 1 100 
11010 $1.245.99 

.1.8:8.8 OPTE L LCD's with pins 

Stock No. 47005 Se k 

47005 
47006 

Stock No. 47006 47007 
8.8:8.8 

Descnpbon 1 10 
31/7 dig, 5' 8 5.955 5.50 
4 dig, .5" 5.95 5.50 
4 dig., 7' 11.90 11.00 

8 8.8 8 Stock No. 47007 

Scotchtlexe Breadboard 
Systems Basic kit 
comes with 24 
various Dual Sockets, 
40 venous Plug 
Strips, wire and tools. 
Kit can be used with 
any of the six boards. 

Stock No. Descrlptlon 
03500 Basic Kit 
03511 Basic board, 4.5.5.5 
03506 Intel SBC-8010 Board. 12.6 75 
03507 Motorola M-6800 Board. 9.75e 6 
03508 S 100 Board, 10 0 5.3 
03509 2.80 Board. 7.7.7 5 
03510 Eurocard Board. 6.3.3.9 

TOLL 800-526-5960 

Pilo. 
379.95 

19.50 
84.95 
42.95 
36.95 
39.95 
21.95 

We accept VISA. MC 
C.O D.. CHECK. or M.O. 
INCLUDE SHIPPING CHARGES 
Oto 5100 -5300 

FREE in NJ (201) 996-4093 5100515$751 O4 liC 
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Get A Complete Course In 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math 
and physics. A truly great 
learning experience. 

Prepare now to take advan- 
tage of the growing demand 
for people able to work at the 
engineering level. 

Ask for our brochure giving 
complete details of content. 
Use your free information 
card number, or write us 
directly. $89.95, Postage In- 
cluded. Satisfaction guaran- 
teed or money refunded. 

r 
Banner 
Technical 
Books, Inc. 
1203 Grant Ave. 
Rockford, IL 61103 

SWITCHING SUPPLIES 

continued from page 82 

Fig. 12 takes a nominal 10 -volt input and 
converts it to 25 volts at 100 mA. Efficien- 
cy in that configuration is typically 60% 
or better. 

The inverting converter shown in Fig. 
13 takes a 12 -volt input and delivers a -15 
volt output at 100 mA; the circuit will 
actually operate over an input range of 10 
to 20 volts. Efficiency in that configura- 
tion is typically 60% or better. 

As we said, the same printed -circuit 
board may be used to experiment with the 
11A78S40 in any mode. Printed -circuit 
artwork is shown in the "PC Service" 
section of this magazine, and a compo- 
nent layout diagram is shown in Fig. 14. 
Follow standard construction practices 
and be careful installing the jumpers; Ta- 
ble 2 details the appropriate jumpers used 
in each circuit. 

The only part that requires special at- 
tention is inductor Ll, which must be as- 
sembled before it is mounted. First, 
evenly wind 20 to 25 turns of 18 gauge 
wire around the bobbin, leaving several 
inches of slack on either end. Next, insert 
the two black ferrite cores into the bobbin, 
and snap the assembly in the mounting 
bracket. The bracket can now be attached 
to the PC board with short screws. The 
pins on the bobbin should be inserted into 
the holes on the PC board and soldered. 
The slack ends of the coil should now be 
soldered to those pins. 

Now the board must be calibrated; that 
involves setting the two potentiometers. 
The 100 ohm potentiometer R2 in parallel 
with one -ohm resistor RI sets the short- 
circuit current limit; in the step-up and 
step-down modes they should have a com- 
posite value of 0.33 ohm, so R2 should be 
adjusted for a value of 33 ohms. For the 
inverter circuit the composite value is 
0.28 ohm, so R2 should be adjusted for a 
value of 28 ohms. In either case the IC 
should be removed from its socket before 
calibration. 

The second step of calibration involves 
setting 50 kilohm potentiometer R4. Con- 
nect a 1000 -ohm resistor between the out- 
put terminal and ground, and then apply 
your input voltage. While monitoring the 
output with a voltmeter, adjust R4 for the 
desired voltage. 

Beyond the basics 
Designing a switching power supply is 

not just a matter of manipulating mathe- 
matical formulas; the actual components 
used to implement the circuit can have a 
great effect on that circuit's performance. 
In particular, the inductor, the switching 
transistors and the output capacitor must 
be carefully selected. Moreover, circuit 
layout must also be carefully thought out; 

switching power supplies are notorious 
generators of EMI (ElectroMagnetic In- 
terference), and a poor layout can cause 
excessive amounts of EMI to be gener- 
ated. 

Saturation of the inductor's core is a 
common problem with switching reg- 
ulators. The inductor's current peaks 
should appear very sharp on an os- 
cilloscope; there should be no cusping, 
rounding, or clipping. Further, the core's 
window must have a large enough diame- 
ter so that enough turns of the proper wire 
size may be wound through it. Otherwise 
DC losses at peak current may become 
excessive, power may be lost, and the 
output voltage may drop below the value 
the circuit was designed to maintain. 

In linear voltage regulators the output 
transistors usually operate at a quiescent 
point so that a relatively constant current 
flows continuously. However, that is not 
the case with switching voltage reg- 
ulators. The transistors must withstand 
the unique stresses caused by rapidly 
switching from completely on to com- 
pletely off. So parameters such as switch- 
ing times, saturation voltage, power 
dissipation and secondary breakdown rat- 
ings are now all crucial. 

The last component to consider is the 
output capacitor. In general, such capaci- 
tors have large values (100 µF or more) 
and must operate at high frequencies (20 
kHz or more). They require low ESR 
(Effective Series Resistance) and ESL 
(Effective Series Inductance). An excel- 
lent trade-off between cost and perfor- 
mance is the solid tantalum capacitor. 
Compared with aluminum electrolytic ca- 
pacitors, solid tantalum capacitors have 
higher capacitance per unit volume, they 
are more stable, and they have hermetic 
seals to eliminate the effects of humidity. 

Fighting EMI 
EMI is primarily due to wiring induc- 

tance in the circuit. That inductance can 
cause rapid changes in current, which 
may thereby generate high -voltage 
spikes. Those spikes are proportional to 
both the rate at which the current changes 
and the wiring inductance. Here are some 
suggestions to help reduce EMI: 

Keep loop inductance to a minimum by 
using compact layouts. 

Keep loop area as small as possible, 
and keep lead lengths short. 

In the step-down mode, return the input 
capacitor directly to the diode. That helps 
reduce ground -loop noise. 

Select an external diode that can main- 
tain peak recovery current as low as possi- 
ble. That reduces the energy content of 
the voltage spikes. 

Integrated circuits can greatly simplify 
the design of switching power supplies. 
And careful component selection and cir- 
cuit layout can eliminate the disadvan- 
tages of switching supplies. R -E 
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NEW IDEAS 

continued from page 38 

mines the number of beats per 
measure. 

Each time the 4017B is reset, its 
Qooutput goes high. That signal is 

fed to LED1 for a visual indication 
of the start of each measure. The 
Qo signal is also fed to ICI -d, an- 
other buffer. The signal is also 
mixed with the astable's free -run- 
ning output (after buffering by IC1- 
c). The mixed signal is what 
provides the extra "oomph" sig- 
nalling a new measure. 

There's not much else to the cir- 
cuit. The network composed of C2 
and R6 sharpens up the downbeat 
pulse, and the network composed 
of C3 and R7 sharpens up the free - 
running pulses. By making C2 
larger than C3, the downbeat gets 
greater emphasis. You may vary 
the values of those two compo- 
nents to obtain different sound 
outputs. 

The mixed signal is coupled by 
C4 and R10 to an outside amplifier. 
You may connect the metronome's 
output to any convenient ampli- 
fier; alternatively, the circuit 
shown in Fig. 1-b may be used for 
that purpose, and will provide a 

compact, portable metronome. 

Construction 
The metronome may be built in 

any convenient manner; just be 
sure to use sockets for all IC's. 
After mounting the components, 
check the board carefully for wir- 
ing errors, especially to the bat- 
tery, a standard nine -volt unit. Use 
a small speaker, and mount every- 
thing in a small plastic case. Just 
check over your wiring before in- 
serting the IC's in their sockets. 

The metronome can be cali- 
brated by marking off ten equally - 
spaced divisions on the front pan- 
el around Rl. Attach a knob with a 

pointer to R1. Turn the metronome 
on, set R1 to point to the division, 
and count the number of beats in 
20 seconds. Multiply that value by 
three and record the result. Do the 
same for each of the other nine 
divisions, and then transfer the re- 
sults to the plastic case with rub - 
on lettering or labels from a la- 
belmaking gun.-C. R. Fischer 

SOME OF THE 

GREATEST THINGS 
IN AMERICA 

NEVER CHANGE. 

SOME DO. 

Now paying 10.94%. 

U.S. Savings Bonds now pay 
higher variable interest rates-like 
money market accounts. At the 
current rate, you could double 
your money in less than seven 
years. You can buy Bonds at 
most financial institutions. 

Or easier still, through your 
Payroll Savings Plan. 

For your free booklet, write: 
"50 Q&A," U.S. Savings Bonds 
Division, Washington, DC 20226. 

Us SAVINGS BONDS 
Paying Better Than Ever 

Variable rates apply to Bonds urchased on 
and after I1/1/82 and held at least 5 years. 
Bonds purchased before 11/1/82 earn variable 
rates when held beyond 10/31/87. Bonds held 
lea than 5 years earn lower interest. 

A public servi/e of this publication. 

TECHNICIANS, 

Get serious 
about 

your profession; CERTIFIED 

Now you can order 
the "Study Guide for 
the Associate-Level CET 

Test" from the International 
Society of Certified Electronics 
Technicians. It includes material 
covering the most often missed 
questions on the Associate CET 

Exam. 8'/2" x 11", paperback, 

cE 
80 ¡pages. 

RTIFIED r 
Send check to ISCET, 2708 W. 
Berry St., Ft. Worth, TX 76109. 

Name 
Address 
City 
State Zip 

copies ü $5.00 ea. 

Send material about ISCET 
and becoming certified. 

ELECTRONIC 
COMPONENTS 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

BATTERY CLIPS d HOLDERS 

CABLE SETS CONNECTORS CAPACITORS 

DISPLAYS LED. FUSES JACKS 8 PLUGS 

KNOBS LAMPS POTENTIOMETERS 
RF COILS RELAYS RESISTORS 

SWITCHES SEMICONDUCTORS SPEAKER S 

TEST EQUIPMENT TRANSFORMERS TOOLS 

WIRE d CABLE 

OVER 15,000 DIFFERENT ITEMS IN STOCK! 

Sel+ and Order D+E 
OPn hora e:DDam.IrSTI 

TERMS. C.O.D. Vi+o, 
MaeICharo 

IOan Aounr, Aeedabl1 

hen end Mail 
Orders Wleorne 
Casale. Mailed 
Oui+id USA 
Seed 1200 

MOUSER ELECTRONICS 
11433 WOODSIDE AVE.. SANTEE. CA 92071 
PHONE'. (619) 449.2222 TWX 910 - 331- 1175 
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CRYSTALS 
Since 1958 

General Communication 
Industry 
Marine VHF 
Scanners 
Amateur Bands 
CB Standard 
CB Special 
Microprocessor 
Call or Write 
JAN CRYSTALS 
P.O. Box 06017 
Fort Myers 
FL 33906-6017 

i (813) 936-2397 
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SOLAR CELL SPECIAL: 4 In. Diameter Rated .45 VDC At 1.2 
Amps Or Better. Brand New Units, Cosmetic Seconds, But 
Perfect Electrically. 53.99 6/S20. 

THE NEW ZRT-80 
CRT TERMINAL 

A LOW COST Z-80 BASED SINGLE BOARD 
ASCII KEYBOARD. POWER SUPPLY. AND 
COMPLETE CRT TERMINAL. USE AS 
WITH A MODEM FOR USE WITH ANY OF 
SERVICES. 

FEATURES. 
Uses a Z80A and 6845 CRT 

i Controllerfor powerful video . 

capabilihes. 
RS232 at 16 BAUD Rates from 75 
to 19.200. 
24 x 80 standard format (60 Hz) 
Optional formats from 24 s 80 
(50 Hz) to 64 lines x 96 characters 
(60 Hz). 
Higher density formats require up to 
3 additional 2K x 8 6116 RAMS. }r 
Uses N.S. INS 8250 BAUD Rate ] 
Gen and USART combo IC. t 
3 Terminal Emulation Modes which 
are Dip Switch selectable. These 

the Heath H-19. a the 
Beehive H-19, and the Beehive. 

Composite or Split Video. 
Any polarity of video or sync. 
Inverse Video Capability. (COMPLETE 

BOARD! 
THAT ONLY NEEDS AN 

VIDEO MONITOR TO MAKEA 
A COMPUTER CONSOLE. OR 
THE PHONE -LINE COMPUTER 

v. 

1M ae °- 
het. w a & ap 

if 

i 

,. 

ik 
_ 

' s -t 
r° i I 1 

. - ¢ At 

1Yr $8995 
#ZRT-80 

KIT, 2K VIDEO RAM) 
Small Size. 6 5 a 9 inches. 
Upper & lower case with descenders. 
7 x 9 Character Matrix. 
Requires Par. ASCII keyboard. 

BLANK PCB WITH 2716 
CHAR. ROM. 2732 MON. ROM 

$4995 
FOR B IN. 

SOURCE DISK SOURCE DISKETTE - ADD $10 
(CP/M COMPATIBLE) 

ADD 510 
SET OF 2 CRYSTALS - ADD $7.50 

Digital Research Computers 
P.O. BOX 461565 GARLAND. TEXAS 75046 (214) 225-2309 

Call or write for a free catalog on Z-80 or 6809 Single Board 
Computers, SS -50 Boards, and other S-100 products. 

TERMS: Add 53.00 postage. We pay balance. Orders under $15 add 7Sc handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8'. Tax. Foreign orders 
(except Canada) add 20°ß, P & H. Orders over 550 add 85 for insurance. 

ACCuCOM INC. SUNIX, INC. 
P.O. Box 863537 578 Madee Ave. 

Plano, TX 75086 Toronto, Ontario 
(214) 985-1842 Canada, M6B 3J5 

(416) 781-3263 

130W/Ch stereo power amp kit US $75.00 
120W MOSFET mono power amp kit . 65.00 
LOW TIM preamp kit 30.00 
Super class A stereo preamp kit 65.00 
20W/Ch stereo amp with case kit 60.00 
20 -Step power level indicator kit 30.00 
0-50V 3A Regulator kit 18.00 
0-18V 10A Regulator kit 25.00 
5W IC amp kit 10.00 
Digital designer kit 35.00 
Logic probe 19.00 
Logic pulser 24.00 
Mini drill with stand 40.00 
Desoldering tools: DT -200 4.00 

DT -600 6.00 
Rack mount cabinets: 17 6.5 ' 12 32.50 

(Ideal for audio/ 17 " 5.5 ' 12 31.50 
test equipment. 17 ' 5.0 ' 12 . 29.50 
Anodized aluminum 17 ' 3.5 ' 12 28.50 
front panel. Black 17 ' 3.0 ' 12 27.50 
painted perforated 17 2.0 12 26.50 
steel top plates 15.5 5.5 9 27.50 
& side panels.) 15.5' 3.5 " 9 23.50 

15.5 2.0 ' 9 22.50 
11.5'5.5 ' 7 19.50 
11.5'3.5 ' 7 16.50 
11.5' 1.75' 7 15.50 
7.5'2.0 ' 5 11.50 

IBM XT Compatible US $950.00 
Includes: 256K motherboard, 2 disk drives 

with controller, 1 color graphic card, 
case, 130W power supply and keyboard. 

Keyboard 90.00 
Flip Top Case 70.00 
130W Power Supply 100.00 

TERMS: All prices subject to change without notice. 
Quantities limited. MasterCardNISA add 3%. Texas 
residents add 6.125% sales tax. Add 6% (min. $3.50) 
for shipping & handling. 

One tree can make 
3,000,000 matches. 

One match can burn 
3,000,000 trees. 

(0) 
A Mohler Srr..r^ÍTh. N.qannr 

Thr Adwrru,nr C..n.,l 

Learn the IBM PC's secrets with the 

MICROPROFESSOR 1/88 

Students, engineers, or technicians - 
Now you can learn micro -processing and 
understand the technology which made 
the IBM PC famous. 
The MPF-1188 features: 

extensive documentation 
I6 -bit central processor 
full-size keyboard 
special options 

Three tutorial guides cover all capabilities. 
The ideal training tool! If the IBM PC or 
micro -processing are in your future, you owe 
yourself an MPF-l/88. Invest now! 

only $349.95 
Plus - 

purchase 

this box fora I Pr REINS discount when you 
5326 9th Ave. NE purchase within twelve 

days. Seattle, WA 98105.3617 

For immediate action call TOLL FREE: 

1-800-426-1044 
Full money back MIMI.VISA GO guarantee. 

CIRCLE 254 ON FREE INFORMATION CARD 

NEW PRODUCTS 

continued from page 42 

closure. Accessories include: X - 
acto knife, masking tape, a red and 
blue pencil, general-purpose tem- 
plate, three pieces of 18" X 14" my - 
lar, aluminum locators, three 

CIRCLE 23 ON FREE INFORMATION CARD 

pieces of 1/o grid paper, IC pads, 12" 
steel ruler in 10ths, one roll each of 
.031 -inch, .062 -inch, .125 -inch 
width black tape, vertical and hori- 
zontal locator straps, and two sets 
of donut pads. 

The model G5024PC is priced at 
$299.95.- PMC Industries, Draf- 
tette Division, 9353 Activity Road, 
San Diego, CA 92126. 

REUSABLE CABLE TIES, FLEXLOC, 
are ideal for bunching cables at- 
tached to computers and pe- 
ripherals, home -entertainment 
systems, and electronics and elec- 
trical hardware. 

Made from tough, flexible nylon 
(Type 66), FLEXLOC has a tensile 
strength of 50 pounds. Each 10- 

CIRCLE 24 ON FREE INFORMATION CARD 

inch fastening strap is self-locking 
with a ribbed backing that permits 
diameter adjustments up to 23/4 

inches, and secures the bundle 
until release. 

FLWXLOC cable ties are avail- 
able in packages of 20 direct from 
the manufacturer for $7.00 (in- 
cludes First Class postage and han- 
dling). -Visual Departures, Ltd., 
1641 Third Avenue, Suite 202, New 
York, NY 10128. 

CIRCLE 287 ON FREE INFORMATION CARD 
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ROBOTICS 

continued from page 88 

given distance (one foot, for exam- 
ple), the robot should make a mea- 
surement to the right. If that 
direction isn't blocked, movement 
may proceed in that direction. If 
both the front and right are block- 
ed, the left should be checked. If 
all three directions are blocked, 
the robot should back up and ex- 
amine both the left and right sides 
for a possible escape route. The 
whole process would be repeated 
as necessary until the robot found 
the doorway and exited. If you 
think such a procedure is compli- 
cated, consider how complex an 
optical image -recognition system 
must be! 

At this point you may be won- 
dering if robotics is really a hard- 
ware or a software discipline: To 

tell the truth, it encompasses both 
fields, and others such as mechan- 
ical engineering. To get the most 
out of robotics, you've got to be 
expert in them all. 

Miscellaneous news 
Expect the industry leader in 

personal robotics to introduce a 

new high-performance product 
shortly. Unusually, rather than 
rush their new model to market, 
that company has been using the 
robots internally for almost a year. 
That should provide us with a well - 
debugged product when it does 
make it to market. 

The Rhino Robot company has 
reduced the price of their Scor- 
pion (reviewed here a few months 
ago) drastically. In an upcoming 
column I'll show you how to slave 
the Scorpion to a Heath HERO. We 
also have ideas for some other in- 
teresting HERO projects. Drop us a 

line if you're interested. R -E 

"How's your new robot maid working?" 

SEE YOUR DEALER TODAY 

il 

FROM 

riFirese 
ANTENNAS 
ACCESSORIES r 
HERE'S A TIP 

THAT'S PERFECT! 

ANI/FM AUTO RADIO 
AND CB 

`Firestik' II 
GOLDEN SERIES 

BARE -HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Flnadk' Antenna Company 

2614 East Adams Phoenix, AZ 85034 

Name 

Street 

City 

State Zip 
Serving the CB and 

Communications Market Since 1962. 

CIRCLE 100 ON FREE INFORMATION CARD 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

p 
Earn up to 
$30 an hour 
and more! 

Learn at home in spare time. 
No previous experience needed. 

MUM 
No costly school. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-TV, Micro- 
wave, Computers, Radar. Avonics and 
more! You don't need a college degree to 
qualify. but you do need an FCC License. 
No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

commanD PRODUCTIons 
FCC LICENSE TRAINING, Dept 90 
P.O. Box 2223, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 
ADDRESS 
CITY - STATE _ZIP_ 

S 
1S 

Take J . . 

' , stock cs l 
in America. 
When you put part of your savings 

into U.S. Savings Bonds you're 
helping to build a brighter future 
for your country and for yourself. 
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You Are Not 

ALONE! e. 
IRS OSHA FCC 

STATE a! vlj LOCAL 
GOV'T gee GOV'T 

EEOC CONSUMER FTC 
ADVOCATES 

If you think that being in business makes 
you INDEPENDENT, think again! 

Consumerists and government agencies 
are your silent - but greedy - partners; 
AND THEIR SHARE COMES FIRST: even 
if you don't make a profit. 

WELL, YOU DON'T HAVE TO 
FACE THEM BY YOURSELF 

JOIN NESDA 
AND YOUR LOCAL & 
STATE ASSOCIATIONS 

Send for more information to: 
NESDA, 2708 W. Berry St. 
Fort Worth, Texas 76109 

..r -r - T IR 
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MARKET CENTER 
FOR SALE 

RESISTORS 1/4W,1/2W5%C.F. 3 cents. 1%Metal- 
films, custom wirewounds, capacitors and other 
components. JR INDUSTRIES, 5834-H 
Swancreek, Toledo, OH 43614. 

ELECTRONIC fuel injection cars: Newly developed 

anti -theft kit. Proven effective -prevents your car 
from starting. $34.95 INSIGHT A.T.S., P.O. Box 
95516, Hoffman Estates, IL 60195. 

TI -99/4A software/hardware bargains. Hard -to -find 
items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690, Hicksville, NY 11801. 

CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the lines below and send this form along with your check to: 

Radio -Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $23.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( 

) 

Education/Instruction ( ) Wanted ( ) Satellite Television 

Special Category: $23.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
:No refunds or credits for typesetting errors can be made unless you clearly print or type your 
ropy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 ($42.75) 

16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00) 

21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25) 

26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50) 

31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 

Card Number Expiration Date 

Please Print Name Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50c 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 21/4"- 
$310.00; 2" x 21/4'-$620.00; 3" x 21/4"-$930.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third 
month preceding the date of the issue. (i.e., August issue copy must be received by May 12th). When normal 
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 

FINEST 
SOLDER QUALITY 

SN 60/40 Rosin Core (RA) 
One lb. Reels 
16 swg .064) $7.95 
18 swg (.048) $8.45 
19 swg (.040) $8.95 
20 swg (.036) $9.45 
21 swg (.032) $9.95 
1/2 lb. Reels 
22 swg (.028) $5.95 
24 swg (.022) $7.95 
SN 62 (2% Silver) 
Rosin Core 

Check Money Orde VISA 
21 swg (.0311 $19.95 MasterCard NY Slate resgmts 

FREE Freight On 

All Orders 

Over $25 
Under $25 add 
$2.50 per order. 
Minimum order $10. 

FREE gwlderiae Wick 
with each pound of solder 

- Craft 
Pa Box 6A6 R,krtlq N.Y 11753 

Call IOU. FREE 
800-645.4808) 

hn NYS 15161 334.2660 

EXOTIC European autos. Import a European auto 
for the price of a domestic -DOT & EPA guidelines. 
Directory of European dealers who will ship direct. 
Complete details $ 12.95. AUTO CONNECTION 
P.O. Box 640337, Kenner, LA 70064. VISA/MC/ 
COD. 

CABLE and Subscription TV secret manual. Build 
your own descramblers, converters. Instructions, 
schematics for Sine Wave, Inband/outband Gated 
Sync, SSAVI-(HBO, Showtime, Cinemax, UHF, 
etc.) Send $8.95 to CABLETRONICS, Box 
30502R, Bethesda, MD 20814. 

CB MODIFICATIONS 
Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail -in repairs & conversions. 
16 -page catalog $2. 

CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX, AZ 85046 (602) 996-8700 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, WI 53201. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
$3.00 postpaid. LBT, 414 Chestnut Lane, East 
Meadow, NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send $2.00. RB ELECTRONICS, P.O. Box 643, 
Kalamazoo, MI 49005. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (States only), 
refundable with first $15.00 order. T & M ELEC- 
TRONICS, Dept. R, 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 

WANTED:, Old, new, tubes, speakers, amplifiers, 
Western Electric, RCA, Telefunken, McIntosh, Mar- 
antz, Jan, Quad, Tannoy, Altec, Dynaco, (713) 
728-4343. MAURY, 11122 Atwell, Houston, TX 
77096. 

TUNABLE notch filters, brochure, $1.00. D.K. VID- 
EO, Box 63/6025, Margate, FL 33063. (305) 
752-9202. 

BUGGED? Wiretapped? Find out fast. Counter- 
measures equipment catalog $1. CAPRI ELEC- 
TRONICS, Route 1R, Canon, GA 30520 

CORDLESS -phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car? You can have it. 
50 -page color catalog airmailed $3.00. DBE, P.O. 
Drawer G, Waikiki, HI 96815. MCNISA orders (808) 
395-7458. 

COMPUTER adventures. Atari, Apple, Com- 
modore, Spectrum. $12.95-$17.95. S.A.S.E. Full 
details. COMPUQUEST, INFORMATION DESK, 
Box -492, St. Croix Falls, WI 54024. 

ADAPT any CRT tester to test all CRT's. Complete 
unit w/manual $63.95. Free infrared transmitter test- 
er. Our third year. Chargecards/COD's. DANDY 
MANUFACTURING COMPANY, 2323 Gibson, 
Muskogee, OK 74403. 1-800-331-9658. 
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Power, _ . :Ú118E:t tNnl 
iPREiI SASEt 

Problems? ItIVEa. BLACKBROWNwurrs 

AEGIS' Power Conditioning Equipment...THE SOLU- 
TION! Protects Computers & High-tech Equipment From 
Damaging Voltage Surges, Lost Data, & Costly Down Time. 

SPIKE-SPIKER® 
Transient Vonape Surge 5 Spike Suppressors & Noise 
Fitters Eleven Models -AU Models Rated 120V. 15A 

Priced From $29.95 
LINE -SAVER" 

Standby Uninterruptible & Emergency Power 

a I Systems. Sen'Contained Batteries, Compact 
Design, Completely Automatic. 
Priced From 5549^ 

Call or erne for tree literature. 
Dealer mpurres invited. 

LOGO' 

SaTANrOND81llE 
800-5244/00 

TWA S01-851-2101 
IN PENNA. 215-837-0700 

6584 Ruch Rd , Dept 

Bethlehem PA 18017 MADE IN USA 

DESCRAMBLER manuals, sinewave, gated pulse, 
SSAVI $4.00 each, all three $10.00, DNF, 6690 7 
Mile S. Lyon, MI 48178. 

HANDSETS for remote cable boxes. Scientific At- 
lanta, Jerrold, etc. Why rent? VIDEO SERVICE, Box 
443, Rosedale, NY 12472. (914)658-3271. Dealers 
wanted 

CIRCUIT boards: Your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892, 
Lincolnton, NC 28092, (704) 735-3943. 

TV stereo adapter plans/PCB also UHF gated - 
pulse descrambler with simulated stereo output. 
For additional information -send S.A.S.E. to 
SOKOLOWSKI, Box 150, Elmont, NY 11003. 

PICTURE flyer lists qualityelectronics surplus at 
lowices. Since 170. Send for last 3 issues. 
STAR-TRONICS, Box 683, McMinnville, OR 97128. 

CANADIAN lotteries. Addresses and winning 
BASIC program $5 00. SES MARKETING, POB 
23518 Orlando. FL 32867. 

ASSORTMENT #103- consisting of 
TOKO coils 144LY-120K, 520 
HN-3000023, BKAN-K5552AXX (2); 
PCB; transistors 2N3904 (2) BFQ85 
(sub): IC's 7812, 74123, MC1330A1P; 
Diodes 1N914, 1N52318. Only $25.00. 
Coils (only) $8.00/SET. AC Adapter 
$6.00. Free Shipping. MCNISA/COD. 
Toil Free 1-800-821-5226 Ext. 426 (or- 
ders). JIM RHODES, INC., 1025 Ran - 
some Lane, Kingsport, TN 37660. 

LASERS and nightvision surplus components. Free 
catalog, M.J. NEAL COMPANY, 6672 Mallard Ct., 
Orient, OH 43146. 

CABLE -TV converters and descramblers. Low 
prices, quality merchandise, we ship C.O.D.. Send 
$2.00 for catalog. CABLETRONICS UNLIMITED, 
P.O. Box 266, South Weymouth, MA 02190. 

CB'ERS only: antennas, radios, modulators, 
voice scramblers, frequency expanders, modifica- 
tions, goody boxes, professional repairs, much 
more! free catalog. PRESIDENT CB SALES, 101 
W. Adams -12, Long Beach, CA 90805. (213) 
631-3552. 

CONVERTER descrambler schematics, service 
manuals, cable and satellite; oak cable de - 
scrambler. New units, $35.00 each, 10 per carton, 
varisync units $45.00 each. Call (303)-634-6666. 
PONDEROSA COMPANY, 2408-A East Platte, Col- 
orado Springs, CO 80909. 

FREE "National Semi Conductor" pocket cal- 
culator and catalog of car stereo, C.B.'s, radar de- 
tectors, alarms, accessories. Dirt cheap! Send 
$4.00 for postage and handling, ELECTROMANIA, 
51B Sunrise Highway, Lynbrook, NY 11563. 

RESTRICTED technical Informational: electronic 
surveillance, schematics, locksmithing,covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chure: MENTOR -Z, 135-53 No. Blvd., Flushing, NY, 
11354. 

LIGHT chasers, color organs, rope lights. As- 
sembled, kits. DESIGN SPECIALTY, Box 1995, 
Huntington Beach, CA 92647. 

CABLE -TV 

WE'LL pÉHoR 
BEAT E ANYONE'S 

ADVERTISED 

L pRWHOLESALE 
HpL 

E PRICES! 

BONANZA! 
ITEM 

SINGLEUNIT 

PRICE 
110-UNITT 
PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 18.00 ea. 

PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 72.00 ea. 

LCC-58 WIRELESS CONVERTER 92.95 76.00 ea. 

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95 90.00 ea. 

SB ADD-ON UNIT 109.95 58.00 ea. 

BRAND NEW - TRIMODE UNIT FOR JERROLDS Call for specifics 

MINICODE (N-12) 109.95 58.00 ea. 

MINICODE (N-12) VARISYNC 119.95 62.00 ea. 

MINICODE VARISYNC W/AUTO ON-OFF 179.95 115.00 ea. 

M-35 B (CH. 3 OUTPUT ONLY) 139.95 70.00 ea. 

M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 199.95 125.00 ea. 

MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95 58.00 ea. 

INTERFERENCE FILTERS - CH. 3 24.95 14.00 ea. 

JERROLD 400 OR 450 REMOTE CONTROLLER 29.95 18.00 ea. 

ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 225.00 185.00 ea. 

SPECIFY CHANNEL 2 or 3 OUTPUT Other products available - Please Call 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593-D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

DI cAcc DDIAIT 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( 

Cashier's Check Money Order COD O Visa G Mastercard 

Acct # Etçp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, the undersigned, do hereby declare under 
penalty of perjury that all products purchased, now and in the future, will only be used on cable 
TV systems with proper authorization from local officials or cable company officials in 
accordance with all applicable federal and state laws. 

Dated' Signed' 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. #1Q RESEDA, CA 91335 

(818) 716-5914 No Collect Calls (818) 716-5140 
IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # of the equipment used in your area. Thank You 
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THE BEST PLACE to BUY. SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 111 I -E PLACENTIA, CA 92670 

(714) 632-7721 
Join Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 

$10.00 - 3rd Class $13.00 1st Clam 

Op 035.00 - Lifetime 3rd Clam 

NUTS a VOLTS 

NAM GEAR 

SCAMMERS 
SOFTWARE 

RQO 
MENT 

AVE 
SATELLITE 

AUDIO VISUAL 
NEW PRODUCTS 

COMPONENTS KITS 
ANTIQUE ELECT. 
weuuTIONS 

PLAIS SERVICES 

TUBES, name brands, new, 80% off list. KIRBY, 
298 West Carmel Drive, Carmel, IN 46032. 

ZENITH SSAVI Manual. Original manual used by 
technicians. Theory of scrambling, schematics 
parts list, repair for UHF and cable. For speedy 
delivery send $15.00, cash or money order. BAY 
STATE ELECTRONICS, P.O. Box 263, Accord, MA 
02018. 

ELECTRONICS, exclusives, surplus and more. 
Send $1.00 (refundable) for our two discount cata- 
logs. Great bargains! JELKINS, 311 Shirley Street. 
Boston, MA 02152. 

FREE importer accessories catalog, video, audio, 
others. With business card write, 17 BANNER 
COURT, East Brunswick, NJ 08816. 

FREE: 60 pg. Electronic/Computer parts catalog; 
HOSFELT ELECTRONICS, 2610 Sunset, Steuben- 
ville, OH 43952. (614)264-6464. 

CABLE and satellite equipment: major brands, 
wholesale prices. Free catalog. HMR SALES, 221 
East Camelback, Phoenix, AZ 85012. (602)993- 
0398. 

OLDTIME radio programs on high quality tapes. 
Comedy! Adventure! Music! Free catalogue. CARL 
F. FROELICH, Heritage Farm, New Freedom, PA 
17349. 

Wholesale audio, video, telephone, accessories, 
antennas cartridges. Free catalog. (718)897-0509. 
D & WR, 68-12110 St., Flushing, NY 11375. 

TUBES: "oldies", latest. Supplies, components, 
schematics. Send S.A.S.E. for catalog. STEIN- 
METZ, 7519 Maplewood RE, Hammond, IN 46324. 

VCR test tape. Performance check or servicing. 
Specify BETA or VHS, 12 minutes, eight tests for 
$59.95. VISTA, 717 Front, Lisle, IL 60532. 
(312)969-3296. 

BUST ghosts! Seen movie? Order novelty rad de- 
tector. Send $5.95. SHEPHERD, 8125 Sunset Ave., 
Suite 183, Fairoaks, CA 95628. 

CRT rebuilding equipment. Two automatic ovens, 
lathe, de -lam oven, extra -backer pump, etc. All 
$1000.00. MODERN ELECTRIC, 111 Main Street, 
Waterville, NY 13480. 

MONEY making tips for running your electronic ser- 
vice shop. Based on 17 years experience. $7.95 
DMVR, 3015 Nolensville Rd, Nashville, TN 37211. 

CABLE TV secrets -the outlaw publication the ca- 
ble 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. 

CABLE TV source book -a complete listing of sup- 
pliers for hard -to -find converters, descramblers, 
technical information, schematics and much much 
more. Full refund if not completely satisfied. Send 
$4.95 to CABLE, box 12505-R, Columbus, OH 
43212. 

LIFETIME 
WARRANTY 

Quality Microwave TV Antennas 
Multi -Channel 1.9 to 2.7 GHz 

40dB Gain True Parabolic 20 Inch Dish 
Complete System $84.95 (Shipping Incl.) 
Dealerships, Qty. Pricing, Replacement Parts 

Phllllps-Tech Electronics 
P.O. BOB 34772 Phoenix. AZ 85067 
18021947-7700 103.00 Credit all phone orders!' 
MasterCard Visa COOS 

MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 

r 

SATELLITE TV VIEWERS 
Get the most complete weekly Iiotinq 

Send S1 for sample copy. 

P.O. Box 308E, Fortuna, California 95540 
800-358-7 (U.S.) 800-556-8787 (Calif.) 

707-725-1476 (all others) 

SATELLITE TELEVISION 
BUILD your own Satellite -TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards. parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept. 21V, Tempe, AZ 85282. 

THE LNA specialists! Brand name, lowest noise, 
lowest prices! We will not be undersold! Send for 
prices: LNA, 201 E. Southern, Suite 100, Tempe, AZ 
85282. 

SATELLITE -TV systems from $449.00 wholesale, 
retail $995.00, dealers wanted. (714)891-5479, 
WHOLESALE, P.O. Box 8040, Anaheim, CA 
92802. 

VCR amplifier kit -transmits VCR output to 
any TV in your house. FM transmitter. Kits 
are $24.95 each and include PC board and all 
board mounted parts. (CA residents add 
6.5%). Catalog $1.00, refundable with order. 
CAS ELECTRONICS, 1559-J Amar Rd. 
Suite 457. West Covina, CA 91792. 

PAY TV and satellite descrambling. Schematics. 
All systems. Covers America and Canada. 54 
pages 

catalogue $2.00. SHOJIKIsatellite, ELECTRONICS CTRNICS 
CORP., 1327 Niagara st., Niagara Falls, NY 14302. 
C.O.D.'s. (716)282-1001. 

SATELLITE systems $495. Name brands. Quantity 
discounts. Information $1. STARLINK, INC., 
2603-16R Artie, Huntsville, AL, 35805. 

WM. B. ALLEN SUPPLY COMPANY,1 
OPEN SATURDAYS 8 A.M. TO 1 P.M. WITH 24 HOUR ANSWERING TO TAKE YOUR ORDER ANYTIME 

01 
V -650F 

60MHz Dual Trace 
Delayed Sweep 

Reg. $1195 

$938 
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V-422 
DC-40MHz Dual Trace 

Iiit. . 

Reg. $925 

$679 

OSCILLOSCOPES 

V-1100 
100MHz Quad Trace 
CRT Readout 1mV 

6" PDA-CRT 

Reg. $2490 

$2260 

WM. B. ALLEN SUPPLY 
ALLEN SQUARE 

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 

LOUISIANA TOLL FREE 800 462-9520 

V-1070 
100MHz Quad Trace 

CRT Readout 
6" PDA-CRT 
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eta....; 
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r5 

Reg. $2295 

$1532 

800 535- 

V.1050F"' 
100MHz Quad Trace 

Delayed Sweep 

.= 116. aa : 
..aiM..-- 

Reg $1595 

$1252 

V-6041 
40MHz/2 Channels 4000 

Words Per Channel 

COMPLETE INVENTORY OF MULTIMETERS 
AND SCOPES FROM 18 MANUFACTURERS 
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What's New at 
AMERICAN DESIGN COMPONENTS? 

"The Source" of the 
electro -mechanical components 
for the hobbyist. 

We warehouse 60,000 
items at American 

Design Components - 
expensive, often hard -to -find 
components for sale at a 

fraction of their original cost! 
You'll find every part you 

need - either brand new, or 
removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find 
exactly what you need from 
the thousands of items on 
display. 

Open Mon. - Sat., 9-5 
THERE'S NO RISK. 
With our full 90 -day warranty, 

any purchase can be returned for 
any reason for full credit or refund. 

19" COLOR 
X -Y DISPLAY 

Originally designed for use in Atari coin -oper- 
ated games. Contains 3 -gun color tube, focus 
and brightness controls. Requires external X -Y 
inputs, 250-0-24V transformer for power. 
May be used for oscilloscopes, reprogrammed 
for game use, or modified with the use of ex- 
ternal vertical and horizontal oscillators to a 
rastor scan display or TV monitor for computer 
use. (IBM compatible.) Transformer supplied. 

Item #5449 $ 129.00 New 

5'/4 " DISK DRIVES 

f. HT 
96 TPI 

DS/Quad 
Tandon 

#TM55-4 
Item #1904 
$79.50 ea 

Full HT 
96 TPI 

DS/Quad 
Tandon 

#TM 100-4 
Item #1901 
$99.00 ea. 

or 

2 for$150.00 

75 -KEY MECHANICAL 
KEYBOARD 

For computer upgrade .. . 

21 user -defined keys, SPST me- 
chanical switches, 21 -pin ribbon 
cable connection. General instruc- 
tions for replacement of membrane 
keyboards incl. Update computers 
such as the Timex Sinclair Z81 /1000 
Dim.:13h"Wx1%"Hx5"D. 

Item #6643M $9.95 New 

ASCII 75 -KEY 
KEYBOARD 

21 user -defined keys. 
7 -pin connection. 
ASCII 8 -bit serial output. 
Originally designed for the Adam. 
Dim.: 15"Wx21/2"Hx61/2"D 

Item #6643 $19.95 New 

COMPUTER 
TAPE DRIVE 

Serial format. Search 80IPS - 
Read/ Write 20IPS. 12V motor, 5V 
logic, 8 & 9 pin connector cables. 
Originally designed for the Adam. 
Dim: 5"W x 3% "H x 4" deep 

Item #6641 $9.95 New 

COMPUTER & 
GAME CONTROLLERS 
(Set of 4) 

12 -digit 
keyboard 
and joystick. 
Originally used 
in computer 
and games. 
Includes 
coil cord 
with 9 -pin '-111M11 
connector. 
Dim.: 6''/. "L x 2'/. "W x 2''/: "H. 
Mfr - Coleco #78002 

Item #7013 $9.95 New 

PRINTER MECHANISM PLUG-IN 
POWER SUPPLY 

Originally designed 
for the 
Gavalin computer. 

Centronics interface 
80 column width 
Friction drive (schematic incl.) 

Item #5223 $19.95 New 

OUTPUT: 
+5 VDC, .9A 
-5 VDC, .1A 

+12 VDC, .3A 
INPUT: 120 VAC/60 Hz., .25A 
Mfr - Coleco #55416 

Item #1882 $6.95 New 

DISK DRIVE LINEAR 
POWER SUPPLY 

DC Output: - 5V @ 200 ma. 
+ 5V @ 3 amps 

+12V @2.9 amps 
+18V (inductive) @ 1 amp 

Input: 115V/60 Hz. 
Chassis Dim: 11"W x 4"H x 8"D 

Item #6642 $14.95 New 

65 CFM WHISPER FAN 

115 VAC. Super quiet! Sleeve bear- 
ing, metal body with 
5 plastic blades. 
Dim.: 4% "sq. x 11/2 " deep. 
Mfr - Rotron "Hi -Lo" 
Item #5491 $12.95 New 

30 CFM 
MINI 
FANS 

28VAC 

1 2VDC 

Low noise level. Can be mounted 
for cooling or exhaust. 
Dim.: 3%" sq. x 11/2 " deep 
12VDC - Papst #8312 
Item #7017 $12.95 New 

28VAC - IMC Peewee" 
Item #7018 $7.95 New 

COMPONENTS 
PARTS KIT 

Hundreds of components! 
Consisting of Heat Sinks, 
Capacitors, Trimpots, Resistors 
and MORE! 

Item #7010 $ 15.00 New 

MAGNETIC 
RECORDING TAPE 

Pre-recorded, bulk erased, by 
major manufacturers such as 
Ampex, 3M or Scotch. 71/2 " 
reels, 1 500 ft. 1 mil. 
Item #6710 26 reels $9.95 

PUMPS COMPRESSORS BLOWERS MOTORS POTENTIOMETERS COUNTERS ° 
TIMERS RELAYS VOLTAGE REGULATORS POWER SUPPLIES 

STEPPING MOTORS - 
for ROBOTICS 
Precision steppers with increments from 
1 to 7.5 degrees. Speeds up to 5,000 steps. 

StaN 
hem Step DC Torque 
No. Angle Volts oz/in 

Dimensions 
HeWeOlin.) 

1) Body 2) Shaft 

5431 1 5 17. 1)1%x1%x1 
2)1/. x '/: 

5272 1.8 1.3 200 1) 4'/. dia x 41/2 

2) '/. dia. x 1'/,. 
5105 7.5 12 16 1) 

2)1'/.x1%x % 

6671 3.7 12 15` 11 1% sq x 1%. 
2)'I,, dia x'/,e 

Calculated 

#5431 

Mfr. & Part No. Price 

N.A. Phillips 
A82310 -M2 2/$ 9.95 
Sigma 
20-4247TD-200F1.3 2/ 59.50 
Airpax 
K82201 -P2 2/ 14.95 
Mitsubishi 
42SH-32KCA 2/ 14.95 

#5272 

v-- 

,, 
#6671 

Rechargeable NICAD 
BATTERY BACKUPS 
12V R 
@ 450 ma 

Contains 10 AA 
cells. Recharge rate: 45 ma. - 

16-18 hours. Case with tab 
output connections. 
Dim.: 2'/,."H x 1'/. "W x 2'%"L. 
Mfr - GE 123233 or equiv. 
Item #5443 $ 5.95 RFE 

13.2V@1.65AH 

Contains 11 C cells. For model 
boats, toys, etc. 
Mfr. GE #4180358800101 
Item #5444 $15.95 New 

9" HI-RESOLUTION 
(TTL) VIDEO 
MONITOR 

Green phosphor. Originally used 
in portable computers. 12 VDC. 
Mfr - Clinton CE663Z9P31 
Item #6811 $ 19.95 New 

12" GREEN PHOSPHOR 
COMPOSITE VIDEO MONITOR 

40/80 column. 1000 -line resolution. 
18MHz bandwidth. Compatible with IBM, 
Apple, Commodore, and more. Includes ex- 
ternal transformer for operation on 115 VAC 
& video cable. Mfr - Elston Elec. #DM30. 

Total 
Sh'pping & handling, we ship UPS unless lee otherwise specified. Add $3 plus 10% total. 

MeroTgtOC Canadian: $3 plus P.O. cost. Charge 
Sales Tax IN.J. residents only, eyslry\ 

wfM 
please add 6% of total) 

ORDER TOTAL 

AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 
YES! Please send me the following items: My check or money order is enclosed. O 

$D75R Item How Charge my credit card. 
No. Many? Description Price Total El Visa CI Master Card 13 Amex RE 125 

Card No. 

Exp. Date 

Signature 

Telephone: Area Code Number 

Name 

Address 

City 

State Zip 

All inquiries and free catalog requests call 201-939-2710. 

Item #6602 524.95 New. For all prior orders, ca//TOLL-FREE 800-524-0809. In New Jersey, 201-939-2710. 
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ENJOY SATELLITE TV 
DO-IT-YOURSELF AND SAVE 
Electronic Know-how not required. 
Easy to build from our plans or kits. 
Lowest prices on satellite electronics. 

Send St for catalog or $8.95 for 
"Consumer Guide to Satellite Television.' 

Mail today to GFI-D14, Box 9108 
Missoula, MT 59807 P-611 

SATELLITE equipment at discount prices. All major 
brands available. Send for free price list. GALAXY 
SATELLITE SYSTEMS, P.O. Box 970499, Miami, 
FL 33197. 

BUY BONDS 
BUSINESS OPPORTUNITIES 

US $8.00 including disk, thousand name brand pro- 
grams for Apple, IBM-PC, details U.S. $1.00, 
RELIANT, P.O. Box 33610, Sheungwan, Hong 
Kong. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness- without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 

BURGLAR alarms -booming business. Get 
started now. Information package $2.00. DYNAM- 
IC SECURITY P.O. Box 1456-TW, Grand Rapids, MI 
49501. 

BIG 
PROFITS 

ELECTRONIC 
ASSEMBLY BUSINESS 

Start home. spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 
BARTA. RE -O Box 248 

Walnut Creek. Calif. 94597 

EDUCATION & INSTRUCTION 
F.C.C. Commercial General Radiotelephone Li- 
cense. Electronics home study. Fast, inexpensive! 
"Free" details. COMMAND, D-176, Box 2223, San 
Francisco, CA 94126. 

MEXICO, obtain almost all technical books adver- 
tised in this magazine in pesos and in Mexico from 
Ing. SAMUEL THOMAS , Tel. 533-1833 clave 2754. 

ATTENTION 
ELECTRONIC TECHNICIANS 

Highly Effective Home Study BSEE Degree Pro- 
gram for Experienced Electronic Technicians 
Our New Advanced Placement Program grants 
Credit for previous Schooling & Professional Ex- 
perience. Advance Rapidly) Our 40m Year! 

FREE DESCRIPTIVE LITERATURE! 

Cooks Institute of Electronics Engineering 
P.O. BOX 20345, JACKSON, MS 39209 

WANTED 
INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition free. Call free 
(1-800) 528-6050. Arizona (1-800) 352-0450. X831. 

RADIO tubes: 2A3, 45's, 50's, 211, 845. Western 
Electric tubes, amps, drivers, horns, speakers. 
DAVID. P.O. Box 832 Monterey Park, CA 91754. Tel: 
(818) 576-2642. 

PRINTED -CIRCUIT BOARDS 
TORCCC Electronics will print any schematic, 6" 
by 9" maximum, on a circuit board. Send $1.50 
and schematic to TORCCC 2161 North California, 
Chicago, II 60647. 

INVENTORS! 
CAN you profit from your idea? Call AMERICAN 
INVENTORS CCORPORATION for free informa- 
tion. Over a decade of service. 1-800-338-5056. In 
Massachusetts call (413)568-3753. 

PLANS AND KITS 
CATALOG: Hobby, radio broadcasting, CB, lowfers. 
Transmitters, linears, active antennas, converters, 
scramblers, bugging devices, more! PANAXIS, Box 
130-F12, Paradise, CA 95969. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals -newest pilotless 
method. Circuit boards, most parts from Radio 
Shack. Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP., Box 212. Lowell, NC 28098. 

CABLE -TV Converters: Jerrold prod- 
ucts include "new Jerrold Tri -Mode", 
SB -3, Hamlin, Oak VN -12, M-35-8, 
Zenith, and more. UHF Deluxe Il kits. 
(Quantity discounts) 60 day warranty. 
Repairs of cable converters. For fast 
service C.O.D. orders accepted. Send 
S.A.S.E. (60 cents postage), or call for 
info., (312) 637-4408. HIGGINS ELEC- 
TRONICS, 5143 W. Diversey, Chicago, 
IL 60639. No Illinois orders accepted. 

MOBILE telephone using your 2 -way radio, plans 
$9.95, with PC/boards $19.95. Parts available. 
CURRENT DEVELOPEMNT CORP., Box 384, 
Westmoreland, NY 13490. 

DIGITAL Klock kit plays 1 -of -12 melodies each 
quarter hour. Displays time, date, and other fea- 
tures. Send $2.50 for assembly plans and pricing to 
KERBER KLOCK KO., 36117 Hillcrest, Eastlake, 
OH 44094. 

FREE catalog 99 -cent kits -audio, video, TV com- 
puter parts. ALLKIT, 434 W. 4th St., West Islip, NY 
11795. 

PC/XT compatible mother board, fully loaded w/ 
bios, 256K, 81/O slots, $199. NRPC. (713)484-9575, 
104G S. Friendswood, Friendswood, TX. 77546. 

CIRCUIT boards and kits for GIST articles. Write or 
call for information. A & A ENGINEERING 7970 
Orchid Dr., Buena Park, CA 90620. (714)521-4160. 0Chip 

MART 
Caps -Set of 4. 2 Each 2.7 8 3.3pí-1.00 

33uí 100V Dip Mylar. 10/1.00 
1,000 PC Resistor Asst ¡30 Values) !/2W$3 
Pots1 Megg,, Linear Taper 5/1.00 
Motion DCOnly-ULor 2232A1nc $21 07/10.00 
Mot Det IC Only ULN2232A13/$2.20/10.00 
Protect 

(IC 
For Detector . 1.95 

Miniature Speaker For Detector .25 

745C374 -D Type Flip -Flop. Non/Inv 
74SC533-Transparent Latch -Inverted 
74SC534-D Type Flip -Flop. Inverted 
74SC540-Octal Buffer/Line Driver -Inv 

/I 745C561 -Octal veer/L ne 
Inverted 74SC563-Transparent Latch. Inverted 

745C564 -D Type Flip -Flop. Inverted 
74SC573-Transparent Latch. Non/Inv 

508 Central Ave. 
WtldeMiNd, NJ. 07090 

(201) 854-8008 

Extensive Construction Article For Det. $1 74SC574-D Type Flip -Flop. Non/Inv 

15 Pin Header & Mating Socket, 
- 

LM3900 45 
N Knobs. .... .. 15/1.00 
Ammeter (0-15 A.C. Amperes). 4.95 

Data Book For All Above C's. 2 50 
- 

Cypher IV Micro -Controller Kit. $129.50 Vert MT/PC AM/FM Radio IC 162204 W%Specs-Hobby! Volt/OHM Meter MVMNT (0-1K OHM, 
156" Centers 5/1.00 15/1.00 0.30014 .. .... .. ..2.95 4 MHz. 8 -Bit Microprocessor 

Crystal Clock Oscillator 50 6V Miniature Gear Motor - 50 {NAT 1 NS8073) 
Miniature Speaker, 2",8OHM .50 IC Sockets 

8 PIN/ .07 14 PIN/ .13 16 PIN/ .15 
RF Chokes-18uh, 8.2uh, 12uh 22u1F 10/1.00 
22/44 Pin Edge Card Connector .50 

Control Basic Interpreter On -Chip 
Auto -Start Operation Al Power -On 

Coils For Radio Elec's Feb. 84 TV 18 PIN/ .17 20 PIN/.19 22 PIN/ .21 
. 

34 Pin Connector(For Drives) W/Hood._..75 Fast 16 -Bit Multiply And Divide Project, Toko C'S T-1, T-2, L-1 (12uH) 24 PIN/ .22 28 PIN/ .24 40 PIN/ .39 BNC-T- Connector (UG-274).... . 95 RS -232. Supports CRT & Serial Link 
& L-2 (.071 uH) Complete Set Of All 7 Segment Displayl.3" CommonCath) .. .15 Mixed Connector Asst 10/1.00 24 Bi -Directional I/O Lines (8255A) 
4 Coils 850 7 Segment Display (.6" Common Ann) ..65 .. 

t 5AMP 50V Bridge Gl, TO -5 Pkg) RAM Memory -2K Expandable To 16K 
MC1330 -Prime (Moto) 2/1.00 Tr. Slate LED's.... 3/1.00 

. ..50 
25AMP200VBridge( der Lug Term) 1.50 E prom Memory -Expandable To 16K 

BFO-85 Transistor 1.50 Jumbo Red LED's -Diffused Lens, Prime (Tit Zenith TV Replacement ICSpeclal$1 Each Built In Eprom Programmer 
Disc Caps .001 of 20/1.00 All 1009s Prime -15/$1,100/$6, 1,000/557.50 221-42, 221-43, 221.45, 221-48, 221-69, Parr ICentronix Printer Interface 74123 -Prime (Nat) 3/100 LED Mounting Clips& Rings 15/1.00 221-79,221-87,221-96,221-104,221-105. Optional Real -Time Clock W/Backup 470uf 35V Radall 3/1.00 Texas Inst/6994A Keyboard-Inc/Data For 221-108, 221-140 

rPay TV Hardware Installation Kit Blow Out 470uf 16V (Axia1 4/100 
2N3904_.. 10/1.00 

PinsMadeWhen Each Key Depressed. 4.95 
Dip Switch -r2 Position 2/1.00 

2SD900(Hodz Output W/Damper Diode) -2.95 
2SC11728(Toshib-Horiz Output Trans) -1.95 As Low As$2.95 + $3.50 Shipping Per Unit 

2N3906 10/1.00 Dip Switch -8 Position. . 4/1.00 Winegard 4 Bay Bowtie UHF An ten 9.50 All Kits Contain 5 F Connectors. 300 to 75 
1N914 .... 40/1.00 Button Tops Keyboard . 30/1.00 IC Storage flug) Box 30 ICs -1.75 HM Balun. 300 OHM Terminal Block 2 Ft 

750Nylon 1 N41N4148B(5.1 V.Zener Diode) 40/1.00 0/1.00 Voltagetenna Regulators(PrimeT0.220) . 7805. 
Audio C bQesh 30F et/1.00 

30 Feet/1.00 

27AWG Wire 50 Feet/1.00 
Pre 100 OHM, 5M000HM,nt K m Pots (C5K, pal). 
50K, 100K. 200K, 500K, 1M-.85 Each -3/S2 

M behCord2 t 300 OHM 
Twin Lead 

Model 4124-$2.95 Includes All Of 
7812,7824.7905,78912 -Mix or Match -3/1.00 

. 

Mini Lubricator C. Lubricant) 1.00 PinarPFIOVHor Mt(SingleTum)Tdmmers The Above Plus 25 Feet Coaxial Cable And 
Mica Insulators For TO -220 Pkg. .20/1.00 

.. .. 
Molex Pins(7 Pin/Strip) 100/$2.500/$4,1K/$6 100 OHM, 1 K 10K, 25K, 50K, 100K... 4/S1 Mounting Hardware For Indoor Wall,Ceiling 

Voltage Reg's (Unmarked, 60% Prime) May Clock Module -Crystal Controlled, Green Heat Sensitive Switch/150' C 10/1.00 Installation 
Include Positive/Nog &Adjust 15/1.00 Display/12VDC/Time Set Switches/Data-4.95 Mixed Coil Awl 10/1.00 Model *4880.$2.95 Includes All Of 
78L08 Voltage Reg(DM106.T0-92)20/1.00 Rotary Switch (5 Position, 5A 12514.3/1.00 Buzzers 3/1.00 The Above Plus 25 Feet Coaxial Cable And 
PN2222A 20/1.00 Giant Alpha Numeric Display 1-1/2" X 2" Chip Resistor 20/1.00 Attractive Expandable Pole/U-Bolt For 
2513055 50 7x5 (35 Total) Red LED Matrix/Specs-4.95 

(6.8K) 
Chip Resistor (470K1 20/1.00 Easy Indoor Installation 

2N5308 20/1.00 11 LED Bar Graph Display -2-3/4". Rect Chip Cap 20/1.00 Model º484533.95 Includes All Of 
15 Cent (.15) Per IC TTL LED's(Specily Red, Gro Are)Specs (330oá 

Jumbo Fled LED W/Bwlt In Resistor -30/$1 The Above Plus 65 Feet Coaxial Cable And 
7403 7442 74126 

.,.269 
Seven Ampp 7 TappeeTrenstormer-Can Be MRF9011HobbyGrade-60%Gixx$ 10/1.00 Ali Necessary U -Bolt Hardware 

7404 7450 74151 blued For(7.5V9V.15v.1814 Reg Shpg ... 895 
_. 

IC Ass'tl Hobby Grade. Some Markedl-30/$1 
1 MODEL 705 Digital Multimeter 7410 7474 74163 Wall Plug Transformer-24V525mA. .1.50 

'20Cent(.20)74SCXX 7437 7476 74365 
7438 7495 74393 

6í2V 1.terT Transformer .250 
t 2V Center Tan Transformer 2.50 

Dc Voltage loory l0 l000v 
Ad Voltage 100,V to 750V 5195 Dc current 0.1MA to 10A 
Ac current 0. lux io 10A 
nl Lo Aer,siuvoe 019 ,o 20.10 
DOaaitan to 20yF 
Diode Tant 1pF 

to 
.rouse tearing 

7440 74107 
15 Cent (.15) Per IC 74LSXX 
74LS02 74LS32 74LS158 
74LS08 74LS74 74LS257 
74LS10 74LS86 74LS257 

74LS153 74LS273 

Mini Audio Transformers. 10/1.00 
t N4007 20/1.00 
1N5059 200V 1 Amp 15/1.00 
1N5060 (400V 1 Ampi .. 10/1.00,, 
Zener Diodes -20V 1W 30/100 
Zener Diodes -r 3V 1W Glass. . 30/1 00 

Series Special 
Octal Interface Circuits 
Equivalent To 74LSXX Series 
Low Power ISO-CMOS Technology 

20 Cent (.20) Per IC CMOS 2560.OKC Crystal.. ..... ... .50 Short Propagation Delay irr, test transistor testing 

40018, 4011 .40500 3579545 Color Burst Crystal lHC-181....50 Improved Noise Margins r 
UHF -TV PREAMP MC838 (DTL) 10/1.00 

Optolssddator(H11G2-6PINDIP)Specs... .40 
2716 Eprom 1 45 
2732 Eprom 1 95 

t0 Mhz Crystal .... ... 1.95 
60Mhz Crystal 195 
TO -5 Heat Sinks IBernl .. 10/1.00 
TO -18 Heat Sinks (Bern)_ .... ... 10/100 

High Current, Slnk/SourceCapabillty 
745C137 -10f 8 Inverted Decoder. Latched 
74SC138-1 0f8 Inverted Decoder 
74SC139-1 Of 4 Inverted Decoder 

(As featured in Radio Electronics March/ 
May articles. 1982) 

2764 Eprom .. 2.45 Super SubM ni Ceramic Caps (All 100 74SC237-1 Of 8 Non -Inverted. Latched This inexpensive antenna mounted pre - 

27128 EPROM 4 95 0015uf 100V .. . 30/1. 152).... ....... . 00 74SC238.1 Of 8 Non -Inverted amp can add more than 25 dB of gain fo 

256K Dram 150ns Prime Hitachi (Ideal For 0022uf 100V 182).... ....30/1.00 74SC239-1 Ot4 Non -Inverted your system. Lots of satisfied customers 
Mac Upprades&Expansion Projects)... 4.95 0027x1100V 272 30/1.00 74SC240-Octal Buffer/Line Driver -Inv 

Driver-N/I 
and repeat orders for Mis high quality kit, 

8243 (I/0 Expander IC) W/Specs 2 95 
UDN 6118 (Display Driver IC -Specs) . .85 

0033uí 100V 
0039uí 100V 

3321. . 30/1.00 
392. . 30/1.00 

74SC24l-Octal Buffer/Line 
74SC244.Octal Buffer/Line Driver-N/I 

Transceiver -Non'! 
which includes all component parts, PC 
BD. Case. Power Supplyand Balun $34.50 

UDN 
UC 1 N41 6B-Osn/Freq Div Clock IC -Specs -5//1 

.0056uí 100V 
0082uí 100V 

562).. .30/1.00 
8221) 30/1.00 

74SC245-Octal Bus 
74SC373-Transoarent Latch-Non/Inv Assembled Version $5750 

I1CN 4801 (8 Chan B,Mos LatcivDnverl-1 00 
LM339 _ .45 

4 Tuf 40V Lytic(Radial) . . .. , 20/ 100 
47uf 25V Lytic(Radial) .. .. _.. 10/1.00 Taras: MICRO -MART accepts Visa. MC and telephone COD's. Minimum order $10.00 Shipping-- 

LM380(ULN22801 45 t 000u1185V Twist Lock 1 00 U.S orders, $2.00 Canada and other countries $3.50 lincludes ins) Shipping rate adjusted where 
555 Timers (TI) 4/1.00 
NE556 (Dual aimer -Moto) .50 

3200u150V(Ideal For Power Supplies)- 1.00 
5600uí 25V (Comp Grade 3-5/8"X 1)-3/1.00 applicable NJ residents add 8% sales tax_ 

741J Op Amp( Mini Dip Hi Rel Pkgi 4/100 tuf 50VMonolithics 10/1.00 ICH -MART 50$ CENTRAL AVE.. WESTFIELD. NJ G70í6 1201) 654ß0011 
LM1 310 (Unmarked. Tested Prime) 50 22uí 50V Monolithics . 20/1.00 
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CPU's & 
SUPPORT CHIPS 

Z80A CPU 2.50 
7808 CPU 8.00 
280A CTC 2.75 
Z900 DAAT 5.95 
2800 Pio 3.75 
7800 510 10.95 
82C43 4.25 
AMD2901 8.95 
6502 2.75 
6800 2.50 
6802 4.50 
6803L 800 
6809 8.00 
6810 400 
6821 2.75 
6845 8.00 
6850 3.26 
6875 4.50 
07220-1 12.00 
8035 5.50 
8080A 3.75 
80850 4.75 
8086 8.00 
6088 7,50 

8155-2 7.50 
8202 19.95 
8212 1.80 
8214 4.50 
8216 1.75 
8224 4.00 
8226 3.50 
8237 8.00 
8238 3.95 
8250 10.95 
8251 440 
8253 6.00 
82550.5 500 
8257 8.00 
8259 6.00 
8272A 14.00 
8275 14.50 
8279-5 6.95 
8288 900 
8355 12.95 
8748 10.00 
TMS9927NL9.95 
68000L8 10.00 

SHIFT 
REGISTERS 

0511402 1.75 
MM1403 1.75 
mm1404 1.75 
58M5013 2.50 
51515055 2.50 
MM5056 2.50 RAM's 
N005057 2.50 
MM5058 2.50 
MM5060 2.50 

ROM's 
TP918542 
825126 
825130 
825131 
TP828S166 
825181 
745474 
2708 
2716 i 5V 
2732A 
2764 
33410 
36280.3 
6331 
82566 
AM9214C 
27128 

3.50 
1.95 
1.95 
1.50 
9.50 
6.95 
3.95 
3.75 
3.75 
4.00 
4.50 
2.95 
3.00 
1.95 
1.25 
2.95 
7.50 

20136 3.00 
21L02-3 .90 
21010-4 1.50 
2111A. 1.75 
21121 1.95 
21142 1.00 
2118-4 2.50 
2147.3 2.50 
3242 6.00 
TM53409 1 75 
MK4027J 1.75 
TMS4050NL 2.95 
M6409611 1.25 
4108&3 1.50 
4116-2 1.00 
4118-4 4.00 
MK4802 5.95 
261044 2.50 
81163 3,75 
8118-12 4.95 

6167P-3, 7.00 

DA008E0 3.75 LM380 120 
TL062CP .95 LM384 1,60 
TL064CN 1.50 LM386 100 
TL072 1.25 LM387 1.25 
TL082 .90 LM393 .75 
11.084 1.50 LF398A 3.00 
L61201 .75 LM555 .34 
8.58301 /748 .35 LM556 .65 
LM307 .45 558 1.75 

LM308 .65 564 2.50 
LM310 1.10 565 .90 
LM311 .60 566 1.25 
LM318 1.25 567 .85 
LM319 1.30 NE592 .95 
LM324 .56 709CH 80 
LM339 .90 LM710 .60 
LM348 .90 733 .95 
LF351 .80 741CV .35 

LF353 .90 747 .50 
LF355 .90 CA758 1.75 
LF356 1.00 LM798CT .60 
LM358 .65 DAC0800 2.95 
LM370 60 

INTER 
FACE 

& 

DRIVERS 
005.10130 3.75 
AY3-10150 5.75 
1488 .65 
1489 .65 
1816028 3,95 
B61941L 8,95 
AY5.3603eO 9.95 
CRT5037 
MM5307 
MM5369 
8610 
8830 
8833 
8834 
8837 

18.95 
7.95 
2.50 
2.00 
2.50 
2.50 
2.00 
2.00 

DISC 
Controllers 

D765C .10.00 1793,..17.00 
1771... 5.95 1795...17.00 
1791.. .14.00 1797...17.00 

0AKelL6Y-3115490 : E _ 11 

1'16"thick with I/10- spacing 

4r"K6W' $2.40 

NO. 30 
WIRE WRAP 
WIRE SINGLE 

STRAND 
100' ...91.40 

SCR's 
1.5A 6A 35A 110A 

100 .35 40 1.40 

200 .40 .50 1.80 

400 .60 .70 2.40 12.00 

600 80 1,00 3.60 15.00 

74C00 .35 
74002 .35 
74004 35 
74008 .35 
74010 .35 
74014 ,55 
74020 .35 
74C32 .35 
74042 1.20 
74C74 .80 
74076 .60 
74083 1.20 
74C85 1.25 

74086 .40 
74093 1.00 

740154 3.00 
740161 1.10 
74C174 1.10 
74C175 1.10 
740193 1.40 
740245 1.75 
740901 .40 

74C902 40 
740903 .80 
740907 .90 

TRIAC's 
PRV lA 10A 25A 

100 .35 .60 1.40 

200 .50 .80 1.90 

400 .70 1.00 2.60 

600 1.00 1.20 3,60 

C/MOS 
740915 1.10 4027 
740921 3.50 4028 
4001 .25 4029 
4002 .25 4030 
4006 .85 4034 
4007 .30 4035 

4008 .90 4040 
4009 .40 4041 
4010 .45 4042 
4011 .30 4043 
4012 .30 4044 
4013 .35 4046 
4014 .75 4047 
4015 .35 4049 
4016 .35 4050 
4017 .75 4051 
4018 .75 4052 
4019 40 4053 
4020 .75 4060 
4021 .75 4066 
4022 .75 4068 
4023 .28 4069 
4024 .65 4070 
4025 .30 4071 
4026 1.25 4072 

45 
65 
.75 
40 

1.75 
85 
75 
75 

65 
85 
80 
.85 

.95 

.35 

.35 

.75 
1.00 
.75 
.70 
.40 
.40 
.28 
.35 
.28 
30 

4076 .80 
4077 .50 

4081 28 

4082 30 
4093 45 
4099 1.75 

4501 .95 

4503 65 
4506 75 

4510 1.20 

4511 85 

4512 85 
4514 1.20 

4515 160 
4516 1.50 

4518 .85 

4520 80 
4528 1.10 

4529 1.40 
4538 1.50 

4539 1.50 

454191.75 
4553 1.75 

4583 90 

4586 75 

40 PIN EDOEBOARD CONN. 300 

76 PIN EDGEBOARD CONN. . 2 50 

50 PIN RIBBON CABLE CONN 3.50 

40 PIN RIBBON CABLE CONN. 3 00 

34 PIN RIBBON CABLE CONN. 2.75 

26 PIN RIBBON CABLE CONN 2 50 

20 PIN RIBBON CABLE CONIC 2 00 

TRANSISTOR SPECIALS 
TIP 3113 NPN Si T0-220. 5 40 

TIP 325 PNP Si 10.220... 5 a0 
TIP 34PNP Si .. 5 95 
TIP 111 . 5 50 
TIP 121 PNP Si U84 9 60 
TIP 141 NPN Si 097 51 00 
TIP 145 SI 35 
86205 S1 75 

2N404A PNP GE 10.5 301 00 
2N1307 PNP GE TO'5 S 40 
DPS2000 - DUAL POWER DAR L .. 03.95 
2N2222 NPN Si TO.18 7/51.00 
252907 PNP Si TO -18 7/51.00 
TIP 2955 PNP Si 5.70 
2N3055 NPN Si TO.3 5 .60 
MJE3055T 5 .50 
2N3904 NPN Si 10.92... ..... 7/51.00 
2N3906 PNP Si TO -92 741.00 
2N4908 PNP 0 70.3 51.00 
796109 PNP Si 10.220 
IZJE13009A 400V NPN ...... 01.00 
MRF-8004 CM RF TRANSISTOR NPN.S .75 
HEP G8014-PNP GE TO -3 0.85 

CRYSTALS 

1.843 6.000 
2.000 6.144 
3.000 8.000 

3.579 10.000 
4,000 18.000 
5.000 18.432 

20.000 

2.75 ea. 

LM 310 1.40 
L811391 1.00 
1456 .80 
1458 .50 
LM1808 1.75 
AD 7001.0 4.95 
LM2901 .95 
CA 018 1.95 
CA O78AT 1.50 
CA3080 1.00 
CA 089E 1.75 
CA 094 1.30 
CA 130 1,00 
CA 140 1.00 
CA 822 .75 
LM 900 .50 
LM3909 .80 
4138 .85 
N5596A 1.50 
506000 1.00 
8700CJ 5.95 
LM13080 .95 

74500 
74502 
74503 
74004 
74505 
74508 
74009 
74510 
74511 
74515 
74920 
74530 
74532 
74540 
74942 
74551 

74$ SERIES 
.30 74074 .50 

.35 74085 1.25 

.35 74086 .50 

.35 74089 2.00 

.35 740112 .50 
25 740113 .60 
45 745124 2.20 
.35 745133 .45 

.35 745135 .85 
25 745138 .80 
.35 745139 80 
.36 740140. 1.00 

.40 740151 .90 
40 740153 .95 
.85 745157 .90 
.35 740158 .90 

745161 1.75 

2114-4 ... $ .70 

411625... $ .75 

4164-15...$1.40 

740183 1.75 
740165 1.50 

740174 .90 
745175 .90 

745181 3.00 

745182 2.00 
745189 1.60 

745194 1.30 
740195 1.30 
749240 1.50 
745241 2.00 
745244 1.25 

745251 1.20 
745257 .90 

745260 .75 
740373 2.00 

745374 2.00 

6264-15 
$9.00 

41256-15 

$ 3.75 

T IS 73 N FET i S .45 
ER 900 TRIGGER DIODES. . . 4/$1.00 
2N2646 UJT $ .45 
2N3820 P FET $ .45 
2N 6028 PROG. UJT $ .65 

DISC CAPACITORS 
10F 16V 10 51.00 100 58.00 

O1UF35V 16 51 00 100 65.00 

PRINTED CIRCUIT BOARD 
4"8 6" DOUBLE SIDED EPDXY BOARDED V,¡TRICK 
6. 03 ea 5/42.60 

TOGGLE 
SWITCHES 

1040 - SPOT - 1.00 

2080 - OPOT - 190 
20EP - OPOT - CENTER OFF 140 

1N4148 11N914) 15/1.00 
L1411 -IR DETECTOR 3/$1.00 
FP 100 PHOTO TRANS S .50 
RED LED's .2" 10181.00 
YEL, GREEN or AMBER LARG$ LED's .2' 8/$1,00 
RED -GREEN BIPOLAR LED S .90 
RED -YELLOW BIPOLAR LED S .90 
MLED92 IR LED 5 .40 
MRD148 PHOTO DARL. XTOR $ .60 
MCT2OPTO ISOLATORS $ .60 

1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 
8.2, 9.1, 10, 12, 15, 18, or22V 6/$1.00 

FULL WAVE BRIDGE 
PRV 
00 

200 

400 

600 

ZA 6A 25A 
1 40 

2 20 
3 30 

96 44r 

BO 

1 00 

30 

130 
1 65 

17V Dc RELAYS 
115 SIZE 

S.P. 400 ohm coil 

75 

D.P. 400 ohm coil 

SILICON POWER RECTIFIERS 

PRV 

100 

200 

409 

BOO 

800 

11103 

lA 3A 12A 50A 125A 2400 

.05 .14 .35 .90 5.50 6.50 

66 .17 .50 1.30 7.00 9.00 

.69 .25 .95 1.50 1000 12.00 

.11 .33 .50 2.00 13.00 15.00 

.13 .36 1.00 2.50 16.00 18.00 

20 .45 1.25 3.00 20.00 26.00 

DIP SWITCHES 

CTS 206- 4 4 POSITION .75 
CTS 206- 7 7 POSITION .95 
CTS 206- 8 8 POSITION .95 
CTS 206-10 10 POSITION 1.25 

8 PIN .10 DIP 
14 PIN .15 SOCKETS 
16 PIN .18 
18 PIN .20 
20 PIN .25 

22 PIN 
24 PIN 
28 PIN 
40 PIN 

.25 

.25 

.35 
40 

REGULATORS 
78 LOS or 12 $ .30 LM338K S5.75 
LM305G 0 .75 3401.58,8,9.12 
LM317T . . . . $1.10 1518 or 24V . S .75 

3201 5.1215 or 24, S .85 723 S .50 
78M5, 12 or 15 . . . S .40 LA51412 
323K ILA14051. S1.75 s 12V3A. 53 95 

WIRE WRAP 
SOCKETS 

14 PIN - .45 
16 PIN - .50 
18PIN - .65 
20 PIN - .90 
24 PIN - 1.10 
28 PIN - 1.25 
40015 - 1.80 

20KV DIODES 
250 ma. $1.95 

DB CONNECTORS 
0B9P 52.00 0925P 52.00 
DB95 53.00 013255 -53.00 
80055. 61.10 HOOos $1.10 

TANTALUM CAPACITORS 
22UF 35v 5/51.00 15ÚF 16V 3/51.00 
47UF35V 5/51.00 30UF6V 5/51.00 
68UF35V 5/51.00 33UF15V $ .50 

1UF20V 5/51.00 
2.2UF2OV 5/81.00 
3.3UF2OV 4/51.00 
4.7UF35V 4/51.00 
6.8UF20V 4/01.00 
1OUF20V -S .40 

22ÚF 1oV - 5 .30 

47UF20V 8 .85 

68UF 16V $1.00 

200UF2OV $1.75 

150UF 16V 51.30 

330ÚF 10V $1.75 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7425 
7426 
7427 
7430 
7432 
7437 
743B 
7440 
7442 
7445 
7448 
7450 
7472 
7473 
7474 
7475 
7476 

74 L500 
74L501 
741.002 
741.003 
741504 
74 L505 
74L508 
74 L509 
741.510 
74 L511 
74L512 
74LS13 
741.514 
74LS16 
74 L820 
74L.521 
74LS22 
741526 
741.527 
741.528 
741530 
74 L532 
74L837 
74L538 
741340 
74 L342 
74 LS47 
74L548 
74L551 
74L554 
74 L573 
741374 
741.075 
74L576 
741.583 
74LS85 
74 L586 
74L590 
74 L592 
74 LS93 
74 L595 
74 L596 

TTL IC SERIES 

20 7480 45 74166 100 
20 7483 .50 74170 1.50 
.20 7485 .55 74173 .75 

.20 7486 .35 74174 .85 

20 7489 1.90 74175 85 
.25 7490 .55 74178 .75 

.27 7491 50 74177 .65 

.27 7492 .50 74180 1.90 
25 7493 .35 74181 2.00 
.20 7494 .60 74182 ,90 

.20 7495 .55 74184 1.50 

.25 7496 .60 74190 .80 

.25 74107 20 74191 .80 

.36 74116 1.20 74192 .75 

.45 74121 .30 74193 .75 

.25 74122 .45 74194 60 

.25 74123 .45 74195 .80 

.20 74125 .45 74196 .75 

.27 74128 .45 74197 .80 

.30 74145 .60 74199 1.25 

.27 74147 1.20 74221 1.25 

.20 74148 1.20 74273 1.00 

.27 74160 125 74279 .70 

.27 74151 .55 74298 .60 

,29 74153 55 74385 35 
20 74154 125 74367 .65 

45 74155 .75 74390 .90 
65 74167 65 75325 1.50 

.70 74158 .60 75492 1.00 
20 74160 .85 9601 1.00 

35 74161 .65 9602 .90 
25 74162 ,65 8126 1.10 

32 74163 .65 8728 1.10 

45 74164 .85 8197 1.10 

.35 74165 85 8798 I.10 

74LS SERIES 

20 7415107 35 7415241 .95 

20 7415109 35 7415242 .90 

20 74L0112 .35 74L5243 .90 

,20 74L5113 .35 7413244 1.25 

20 74L0114 .35 741.5245 140 
.20 74L5123 .75 74 L5246 1.40 

.20 7413125 45 7416247 .75 

20 741.6126 .45 741.8248 100 
20 7415132 .55 7415251 .55 

28 7415138 ,35 7415253 .55 

.30 7413137 .90 7415257 .55 

.40 7416138 .50 t41.0258 .55 

.50 74L5139 .50 74 L5259 1.75 

.25 7409151 .55 7416260 .55 

.25 741_5153 .55 74L5266 .55 

.25 74L5155 .85 7416273 1.50 

.26 7413156 .65 74L5279 .45 

.25 7415157 .65 7413280 1.70 

.25 74L5160 .85 748.5283 .65, 

.30 7419181 .65 7415290 .80 

.25 7415162 .70 7413293 .80 

.25 741_5163 .65 74L5298 .90 

.35 7418164 .65 7415320 2.00 

.35 7415165 .65 7413323 3.50 

.30 7416166 1.75 74L5365 45 

.50 7413169 1.50 7416366 .45 

.75 741S170 1.30 7415367 .45 

.75 7409173 .65 74L5368 .45 

.30 7415174 50 7415373 1.30 

.30 7415175 .50 74L5374 1.30 

.35 741.5181 2.00 74L5377 1.30 

.35 7415190 .90 74LS386 .45 

.35 7416191 .80 74L5390 1.10 

.35 7415192 .75 741_5393 1.00 

.60 748.5193 .75 7415398 2.50 

60 74L5194 .65 74L5446 2.00 
.35 74L5195 .65 74L5541 2.25 
.55 7415196 65 748.5625 1.75 

.55 7416197 .85 74LS668 1.60 

.55 74L5221 .80 7413670 1.25 
25 74L5240 .95 811898 140 
.85 

MULTI TURN TRIM POTS 
50OHM 3/$2.00 

100 OHM 
1000oHM 5K 20K 50K 100K 

POSTAGE RATES 

ADD 10% FOR ORDERS UNDER 825 00 

ADD 5% FOR ORDERS BETWEEN 82500 6 850.00 

ADD 3% FOP ORDERS ABOVE 950 00 

TERMS. FOB CAMBRIDGE. MASS. SEND CHECK SEND 525 FOR OUR CATALOG 

OR MONEY ORDER MINIMUM TELEPHONE, FEATURING TRANSISTORS e 

COD PURCHASE ORDER OR CHARGE 420.00 RECTIFIERS 
CAMSPI 146 HAMPSHIRE 

MINIMUM MAIL ORDER $500 ST 

/J 
n 

SOLID STATE SALES 
P.O- BOX 74 D 

SOMERVILLE, MASS. 02143 

TEL. (617) 547-7053 
WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1.800343.5230 
FOR ORDERS ONLY 

WRITE FOR 

°r%° McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
toll free 1-800-346-2433 for ordering only. 

1901 MCGEE STREET KANSAS CITY, MO. 64108 

BUILD this five digit panel meter and square wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions $2.50. Refun- 
dable plus 50 cents. BAGNALL ELECTRONICS, 
179 May, Fairfield, CT 06430. 

SUPER -survival catalog!! -seventy publica- 
tions -electronics, computers, energy, weapons, 
security, medical, financial -$1. Examples: "Elec- 
tromagnetic Brainblaster," "Disk Service Man- 
ual," "Computer Phreaking," "Voice Disguiser," 
"Automatic Teller Machines," " Heal Thyself!!". 
CONSUMERTRONICS. (CBS "60 Minutes" star- 
dom), 2011 Crescent, Alamogordo, NM 88310. 

C-64 owners: Upgrade your C-64 with reset key. 
Plans $2.00. Kit/plans $5.00. ITRONICS, 7 West 
Drive, Port Washington, NY 11050. 

FREE "National Semi-Conductor"pocket cal- 
culator and catalog of Robots "MOVIT" line. Easily 
assembled. You control. Great fun. Educational. 
Send $4.00 for postage and handling. ELEC- 
TROMANIA, 51A Sunrise Hwy, Lynbrook, NY 
11563. 

INVENTORS! Aim wants -ideas, inventions, new 
products, improvements on existing products.. We 
present ideas to manufactures. Confidentiality guar- 
anteed. Call toll free 1-800-225-5800 for information 
kit. 

CATALOG TV descramblers, cable converters, mi- 
crowave converters, satellite systems, many types, 
kits or built. $1.00. MINUTE KITS. Box 531, West 
S.Q. Bronx, NY 10461. 

AUDIO! Inexpensive, professional quality amps, 
mixers, effects! Plans/products! DAVISOUND, P.O. 
Box 521, Newberry, SC 29108. 

HI -Fl speaker kits, auto speaker systems and 
speaker components from the world's finest man- 
ufacturers. For beginners and audiophiles. Free lit- 
erature. A & S SPEAKERS, box 7462R, Denver, 
CO 80207. (303)399-8609. 

CABLE TV FILTERS 
SUPER powered notch filters. Equivalent of cable 
company "cylinders". Eliminate undesirable sig- 
nals. Any channel 2 through 8; 14(A) through 22(1). 
(Please specify.) Send $20.00 each. Money back 
guarantee. Quantity discounts, CATV, Box 17621, 
Plantation, FL 33318. 

PRINTED -CIRCUIT BOARDS 
PRINTED -circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, MI 48017. 

CABLE -TV 
DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for . 

sample and quantity price list. Specify channel(s). 
GARY KURTZ, P.O. Box 291394, Davie, FL 33329. 

EPROM PROGRAMMING 
HOBBYISTS: Pretested EPROMS sold with your 
programming installed. Program listing provided. 
Fast service. Write or call: ROMULUS MICRO - 
CONTROL, Box 8669, Rockville, MD 20856; (301) 
540-8863. 

DO IT YOURSELF TV REPAIR 

NEW.. -repair any TV ...easy- Anyone can do it. 
Write, RESEARCH, Rt 3, Box 601BR Colville, WA 
99114. 

120 CIRCLE 74 ON FREE INFORMATION CARD 
www.americanradiohistory.com



CALL 1.800-245-2235 AND YOUR SEARCH IS OVER 

SPECIAL 
64K DRAM 

FULLY FUNCTIONAL 
WITH SLIGHTLY 

SHORTER LEADS 
200 NS OR FASTER 

4164 .45 
4416 .90 

If you are seeking hard to find part numbers at hard to find 
low prices. 

You are probably already familiar with our low pricing and 
large inven-ory of popular ICs, but a big part of cur story is 
what doesn't appear in our ads. 

PC boards are the primary source of our IC Inventory. As 
you know cur patented process enables us to remove ICs from 
boards without any degradation of the ICs. We obtain the 
boards from a wide variety of sources, which enables us to 
process a wide variety of ICs. Some of the boards we obtain 
consist of obsolescent technology. T his results in a reasonable 
stock of replacement parts for products that might not be 
otherwise available. 

GROUP PRICED 
EPROMS 

2708, 2716, 2732, 
2764, 27128 
250NS 3.50 
300NS 3.00 
350NS 2.75 
450NS 2.25 
650NS 1.75 

ADC -0804 3.50 MC840 .75 
DAG -0808 1.50 
ADC -0809 3.50 
TL082 .50 

GROUP PRICED 
LOGIC-TTL GROUP PRICED LOGIC 

MC8506 10.00 
8641 1.00 
DS8820 .50 

AY5-1013 1.50 
AY3.1015 1.50 
TIL 117 .50 
MC1414 .70 
1400-100 2.00 
1420-55 2.00 
MC1458 .40 
MC1472 .50 

74XX, 74LSXX .25 
741XX, 74LS1XX, 74SXX.35 
742XX, 74LS2XX .50 
743XX, 74LS3XX .50 
74S2XX, 74S:;XX .60 

ECL 10K 1.00 
ECL 100K 5.00 
CMOS 40XX .25 
CMOS 45XX .50 

DS8832 .50 
DS8833 .50 
MB8861 .50 
M 68874 .50 
AY3-8910 2.00 
AY3-8912 2.00 
8109 .50 
8714 .50 

MC1488 .50 8720 
CA3054 .50 M M5060 2.00 75107 .50 

.50 
8723 .50 MC1489 .50 

FD1793 5.00 LM 308 (8 pin) .50 MK5116 .25 75110 .50 8724 .50 
ULN2003 .50 CA3080 (8 pin) .50 TMS 5220 5.00 75113 .50 8726 .50 
2006 .70 LM310 (8 pin) 1.00 5257-450 .50 75138 .50 8728 .50 
DG 201 .25 1M311(8 pin) .25 LM531 (8 pin) .75 75141 .50 8737 .50 
ULN2074 2.00 1M319 1.25 TMS5501 12.00 75150 .50 8738 .50 
2101-250 .50 LM324 .25 NE555 (8 pin) .35 75154 .50 F09216 5.00 
2102-450 .50 03232 1.00 NE558 .75 75160 .50 9312 .80 
DG211 1.00 D3242 4.00 LM 566 1.00 75161 .50 9314 .60 
2111-250 1.00 1M3302 1.00 M SM 5832 2.75 7524 1.00 9321 .75 
2111-450 1.00 3341 2.00 MM 5837 .50 75322 .50 9328 1.00 
2114-150 .80 MC3346 .70 NE592 .25 75365 .50 9338 1.00 
2114-200 .80 F3357 1.50 6116-100 2.00 75427 .50 93419 3.00 
2114-250 .80 LM339 .45 6116-120 1.75 75450 .50 93422 3.00 
2114-300 .50 MC3401 ,50 6116-150 1.25 75451 .50 93425 3.00 
2114-450 .50 MC3403 .50 6116-200 .90 75452 .50 936 2.00 
2115.70 3.00 3441 1.00 8116-250 .85 75453 .50 93122 .50 
2118-120 1.00 3450 1.00 8284-150 6.00 75454 .50 93124 .75 
2118-150 .75 3453 2.00 MPQ6502 1.00 75461 .50 931422 3.00 
2118-200 .50 LM 348 .45 6522 3.00 75462 .50 93S16 .50 
2125-45 3.00 3486 1.00 6522A 4.00 75497 .50 93S46 2.00 
2141-150 .80 3487 1.50 6802 2.00 D765 4.00 93S48 .80 
2147-45 2.00 351 .25 8809 2.00 8017 1.75 9401 5.00 
2147-55 2.00 L F353 .50 6810 .75 8031 5.00 9602 .75 
2147-70 2.00 DS3612 .50 6821 2.00 8056 4.00 9614 .75 
2148-55 2.00 M B3614 .75 6840 2.00 8080A .75 9615 .75 
2149-49 2.00 3900 50 6845 2.00 8086-2 5.00 96102 1.50 
X2212 1.00 3906 1.00 6850 2.00 8123 1.00 96LS02 1.50 
MPQ2222 .75 LM 393 .35 6852 2.00 8200 2.50 TMS9900 3.00 
25LS2519 .50 LM393 (8 pin) .50 68A10 1.25 8202A 14.00 1MS9901 1.50 
25S10 .60 40161 .80 68A21 2.50 8212 1.00 TMS9904 3.00 
25S18 .60 MC4024 ' 2.00 68A45 2.50 8216 1.00 TMS9914 3.00 
2532-450 2.25 4027-250 .35 68A52 2.50 8220 2.00 TMS9918 20.00 
2651 4.00 4027-300 .35 68B09 3.00 8224 2.00 TMS9980 10.00 
2661 4.00 MC4044 2.00 88821 3.00 8226 2.00 Z8001 7.50 
26LS31 1.00 4044-200 .80 68645 3.00 8234 1.50 Z8OACPU 2.00 
26S10 .60 4044-300 .50 6N138 .50 8237-4 3.00 Z8OACTC 2.00 
2708-500 2.00 40145-450 .50 MB7052 .50 8237A 3.00 Z8OADMA 4.50 
2708-550 2.00 
27128-200 5.00 

TMS4050 .50 
TMS4060 .50 

LM 710 .40 
LM 733 .40 

8238 2.50 
8243 1.50 

Z80APIO 2.00 
Z80AS100 3.75 

FSA2719 1.25 CD4104 _.00 LM741 (8 pin) .30 8250 4.00 Z8OAS1012 4.50 
27S03 .50 4116-120 1.00 LM748 (8 pin) .50 8251 2.00 Z808CPU 3.00 
AM2901 3.00 4116-150 .75 74C00 .50 8251A 2.00 Z80CPU 1.00 
LM2901 .75 4116-200 .50 74F00 .35 8253 2.00 Z8OCTC 1.00 
AM 2903 5.00 4116-250 .35 74F04 .35 8253-5 2.00 Z8OPIO 1.00 
AM 2905 1.50 41256-150 3.00 74F08 .35 8255A 2.00 2805100 3.00 
Q2T2905 1.50 
1M2907 1.25 
1M2907(8 pin) 1.25 

4164-120 _.75 
4164-150 .95 
4164-200 .85 

74F157 .45 
74F245 .60 
74F32 .35 

8255A-5 2.00 
8257 2.00 
8257-5 2.00 

OUR POLICY 
oeeesr t3rlrt normally :,epee vdeyn 
I bums days M123 for VtSgo.rn.s/ 

FPQ2907 .75 
AM 910 5.00 

4184 -SPECIAL ,45 
MB425 2.00 

74F373 .60 
74F374 .60 

8259A 2.00 
8262 1.75 

& ordo- Md S4 hr WS due U1. 1/ d 
wee; for each acekenal ar pound add 
SI. Nedra reedents add 6% talcs ua. 

AM2911 5.00 4332-200 2.00 74F374 .60 8266 1.75 Payment t vrka. MC. cashiers check. in,. 
1M2917 1.25 4416-150 .50 74F74 .35 D8274 9.00 Wed [heck, money Orde. persona' three: 

AM 2940 2.00 
uDN2957 .50 

4416 -SPECIAL .90 
MC4741 .75 

74HC138 .45 
74HC244 .60 

N8274 2.50 
8279-5 3.50 

accepte. tMow 10 days tV mime 
checks to clew i No ºrctwge on ccNM 
crod orders CODS Votedlet .Nn tee ce,. 

AM 2965 .75 
AM2966 .75 
LM 301 (8 pin) .25 

IH5010 2.50 
IH5011 :.25 
CRT -5027 3.00 

74HC245 .60 
74HC373 .60 
74HC374 .60 

8286 4.00 
8289 4.00 
82S16 1.00 

tied Cheek. cashers c+eck o Morey order 
Md S3 COO handling purge. 

Preng M1W-raen order 220 30% dK 
car. on ore+, over $500 tcces º.gram 

TP3040 5.00 CRT -5037 5.00 74HCT08 .35 82S62 2.00 adarg' eel= node. M tons lunged to 

74HCT244 .60 
Yack in, hard 
We mers the net to r rs quartiles. 

I(RUEGER Technology, Inc. 
2219South 4 h Street Tempe, 8t e pe, AZ 85282 

800-245-2235 
in Arizona 602-438.1570 

HOURS: 7AM-5:OOPM 
(MOUNTAIN TIME) 

Monday Thru Friday 
CIRCLE 260 ON FREE INFORMATION CARD 
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UPS POWER SUPPLY 
Back Up Power for your IBM, 

Apple or Compatible 
UPS -PC 200 Wens 52)).00 
UPS -XT 425 Wens 455.00 

UPS -AT 1000 Wens 97500 

AB PRINTER SWITCH 
M AB Switch .Bon 404 01 two printers with 

your in te :system. We stock over 15 di, 
N I mpu Ions. 

AB 5005 (Cenlrom.) $59 00 
AB Sw4ch (DB25) 59.00 

COLOR VIDEO CARDS 
Plentmnres Color Plue $37500 

227.00 
219.00 
389.00 
345.00 
345.00 

IBM Colo Card 
IBM Mono Card w/parallel 
STB Otep009 Plus 
P.0.4).. 0402 445.5 Card 
Ever. Grephi5 Eooe 

SPECIAL BUY 
1.449.46 SA 4004 14" 251/11, 0.00 01.0 

$499.00 

INTERIM. STD -BUS BOARDS 
LIST MCP 

$83100 280 CPU $200 369 % 
553101 280 Univ. CPU 
593110 8085 CPU 

200 
200 

69 % 
79 % 

S63218 100 CMOS RAM 

503218 1800 Stale RAM 
610 
200 

9995 
39 95 

503220 16K CMOS RAM 
503330 Z80 PIO (ID mating) 

)50 
210 

119.% 
4995 

693331 Universal PIO 
083340 0010 Pere. Input 

210 
300 

49 % 
119 % 

$93400 Floppy Controller 
583410 SAS1 (DMA) WIN)(nler. 

215 
255 

79 % 
99.% 

553500 Tdac 
$9510 Opto -leo Input 

215 
2)0 

99 % 
11995 

50520 SPST Relay 
503521 OPOT Relay 

150 
190 

69 % 
69 95 

$03000 
EPROM 
EPROMtb 

50510 Programer 
375 
280 

149 % 
79.% 

5133700 UnivSync/Aaync 

50 Univ. 3711 570010.0710 

245 
245 

69.% 
09.% 

S$3720 REMOACS 
503830 12 001 AID 

315 
720 

119.% 
289.% 

CAPACITORS 
01uF DISC BYPASS CAPACITOR 100/35.50 

1 uF DISC BYPASS CAPACITOR 100/9.50 
OtuF MONOLITHIC CAPACITOR 1130911.25 

I uF MONOLITHIC CAPACITOR 10114.25 

CORCOM EMI FILTER 
STD CORCOM 3 COndi/clor FIBer $850 
Line C01á l0/ above -6 IOM 1 49 
Lin Cord 2 Conductor - 6 1001 5 
Lire Cord 3 Conductor - 6 loot 

MUFFIN FANS 
Over 10,000 1n stook 

Tw)n 3" TA -300 Fan NEW, 99.% 
TWin 1.88" Mullin Fan NEW. 12.95 
12VDC Fan NEWI 19.65 

F10.5 Fin Guards added - 9 

Poe. Corda Added 109 

IC SOCKETS 

sOLOERTAIL 1.99 100 
B Pin ST/LP 

II Pin STILP 
9 13 

.15 
3 .10 

.11 

16 Pin STILP 
10 Pln STILP 

17 

20 

12 

11 

20 Pln STILP 
22 Pin ST/1P 

.28 
29 

28 
27 

24 Pin ST/LP 
28 Pin STILP 

29 
.5 

.21 
32 

5 Pln ST/LP 
40 Pin STILP 

.45 

.48 
.5 
02 

84 Pin ST/LP 3.95 1.25 

WIREWIUP (GOLD) 1-09 00 
B Pin WW/3L 

14 Pin WW/31 
1 09 

.62 
$ 

09 
IB Pln WW/31 
18 Pm WW/31 

65 
68 

.55 

.n 
20PInWW/31 
22 Pin WWI31 

.% 
119 

.% 
I 13 

Pin W W/3L 
28 Pln WhVl31 

1 25 
149 

1 11 
1 39 

40 Pin WW/3L 1.89 175 

TEX-TOOL/72F ZERO IN9ERT10N 

IB Pln %75 24 Pln 97.85 28 Pm 30.95 

(We Bk. All Typn of sockets) 

005S (Female 
DB25P (Male) 

Hood 3, 25 
DEWS (Female) 
DE31P (Male) 

0o0 5175 
DD505(FemeM) 
DDSUP 

H(Male) 0o0 93 5 

5100 ST 

1 

VVW 

4400 Pln ST 
Pin WW 

72 PM ST 
Z Pin WW 

DRIVE CABINETS 
IBM Style Hard dok will power 

eupp6 and ten $1%.00 

Duel Herd Dlek 010070 Sup $ tan 285.00 

Dual 50" Full HM61 verbal mount 65.00 

Dual 5$" Full light horizontal mount 99.00 

Dual 51/4" T61n1110 wlpwMOI aup 9 ten 80.00 

Singe 59," Full Hlghl w)p0wer WO 6 Mn 5600 
Single Sw" Thinlin wlpower sup $ tan 60 00 

PERSYST CARDS 
Pereyet Mono Combo - NEW $13.00 
Pareyet Color Combo - NEWI 33500 

445.00 

Call 
Cell 

179 95 

1,19 9s 

Percy t Bob Boero 

Peraye Sho7000 Color 
reysl IA. Mono 

Pere). I Time Spectrum 0164K 

Petsya Ism Rainbow DEC Cud 

MODEM SPECIAL 
m Campatlble 

.00 Beud. 54.5.1. told for 399.00 

$219.00 

TRANSISTORS/DIODES 
PN2229A 
PN2369A 
PN910 
2N221BA 
2N2219A 
282905 
252907 
253055 
253585 
2N%38 
213772 

7111.00 253904 
5/1.00 2N3906 
3/1.00 TIP29A 

45 TIPá00 
05 TIP314 
45 TIPá20 
25 184148 
68 1N)á1 

4/1.00 1N4002 

41'.00 
1á40p0 

89 MP02232 

OPTO ISOLATORS 
MCT-2 
MCT6 
MCT66 

A-255 
4N213 

4N27 
4N20 

359 
1.39 

1 69 
65 
% 
09 

4533 
41935 
49137 

48438 

TILI11 
6PX33 
8425 

LED LAMPS 

Jumbo A. 
Jumbo Green 
Jumbo Ye 
Mint 5 
Min Sue Green 
Mini Sue Yallov 

1145100 
00 

Z/1 00 
211 00 
7./1 25 

21125 
2511.00 
5/100 

12/1 00 

11i00 9 

909 
.17 
17 
10 
.'9 

9 

SPECIAL VALUES! 
MCM86105 EPROM 
8116/2015150m5 
138.25P Mele 
O65S Fern. 
27324.2 
2 50r. 
2)064-450104450 5 

s 89 
1 25 
125 

98 
94 

29 
5/1 00 

100 
S OB 

15 
15 

09 

16 

$9.% 
1119 % 
1117 50 
1119.95 
10..% 
10/24.50 
10/29 % 

CALL ACP FOR ALL YOUR 
VOLUME IC REQUIREMENTS 

EDGE CONNECTORS 
1.99 

53 95 
475 
2 75 
4.)5 
0.50 

25 

D.SUBMINIATURE 
1-24 

9310 
240 

Mt; HAY 9 .99 
35.95 

5.25 
M q 11/0/ s 99 

SB 95 
6.00 

Mtg MN S .59 

(OTHER STYLES 1$ CATALOG) 

CENTRONICS 
IDC 5 Pin Male 
IOC 5 Pm Female 
Sabler 30 PIn Mele 
Solder 5 Pin Female 

(CALL TOLL FREE FOR IDC'.) 

IDC CONNECTORS 

100 
53.5 
410 
2.60 
425 
6.10 
695 

$2.00 
229 

5.)5 
510 

$865 
5 75 

30 95 
949 
7.49 
8.95 

IDC TYPE ACP NO 
NUMBER OF CONTACTS 

10 20 26 34 40 50 

Solder Header IDHXKS 79 1.20 1.85 2.10 2.40 300 

Rt Angle Solder Header IDHXXSR .79 1.20 1.65 2.10 2.40 300 

Ribbon Header ROOM IDS.. .75 .95 1.35 1.50 1.95 2.10 

Ribbon Header IDMXX - 5.25 5.95 6.75 725 8.25 

Ri6b05 Edgecard IDEXX 1.70 215 2.50 2.80 3.70 3.95 

Wires/rap Header (21155W I.00 2.90 3.75 425 4.95 6.50 

RI Angle W/W Header IDHx0WR 1.99 3.10 4.10 420 4.60 7.15 

NOTE. To order inner number of contacts In place of Xs In ACP pan number. 

ORDER QUANTITY OF 50pee (mixed) AND TAKE AN ADDITTIONAL 10% OFF. 

Oklmate 20 Color Peen. 
PIuyN-Pont or011iOata 20 

Okideu 182(1200pe. Graphbx) 
OxMats 1921180923, 51110605) 

01/id31e 193 (1600pe. 15" Papar) 

OktO.te 92 06003. Grnh15) 
Okidete 9 (180cp3. 15 P4180 

OKIDATA PRINTERS 
$139.00 

89.00 
5900 
34900 
549 00 
349.00 

59900 

Okgets . (200c.. P.1.0.) 
Okidala . (200@+. Sane) 
Tractor lor 0140.10 192 

Tractor for OkI.la 92 

2K Serial Board for Ok0 192193 
2K Seri. Board !or 095101.014 92/93 

Este Ribbon 

1799.00 
.9 00 
.00 
54 00 

8900 
%.00 

5.00 

69000 
88000110 
WOO 

6802 
6803 
6009E 

31995 
39 95 

2.90 
7 75 

18 % 
9.50 

6502 $4.50 
6502A 890 
65020 9.50 

8035 $ 5.75 
8039 575 
60000 295 
00050 490 
60085A 9.% 
805 24 50 
8087.2 12995 
BON 1).50 
8089 ea.. 
0155 fi.)5 

0158 8)5 
0185 28.95 
8202 23.% 
8203 37 % 
0205 3.25 
8212 % 

280 -CPU 
Z80-CTC 
280 -DART 
280 DMA 
250-P10 
Z80-510/0 
Z30 -510/t 
Z954012 
080.510/9 

6800 
6810 3285 
8820 3 75 
6821 2.% 
6028 1450 
8840 12.)5 
6845 1195 

6500 
6504 36 )5 
8507 6.75 
5520 25 

8000 
8214 $ 3.75 
8216 1 % 
8224 2 20 
8226 1 95 
8228 3 40 

8237 '375 
8231-5 5.% 
8238 4 2 
8243 3.% 
8250 10.50 
8251 425 
82510 5.% 
0253 6 75 

0255 25 
82550 5.% 
8257 5.75 

8650 
6%2 
8800 
6875 
8880 
88047 

3 325 

7.90 
6.75 
2.95 

2295 

8522 35.25 
6532 9.50 
%51 11.50 

8259 
8271 
8275 
8279 
8282 
8283 
9284 
82% 
6288 
8289 
8280 
8292 
8741 
6749. 
0759 
0)440 

$ 6.)5 
89.% 
5.% 
8 75 
5.25 
625 
5.50 
545 
8.45 
1195 .% 
12.% 
27 95 
2 50 
24 50 
3e95 

2.80 
2 5M00 "A" 4.0002 "B" 8.0104 

2.25 
250 
].50 
800 
295 
8.50 
6.50 
850 
6 50 

28030 534.% Z8001 
28530 34.95 20002 

275 695 
3.)5 925 
9.50 1).% 
8.95 17.95 
350 9.50 
9.50 22 % 
9.50 
9.50 22% 
9.50 

334.% I ZBt32 532.95 
34% Z9611 37% 

DISK CONTROLLERS 
4707% 324.% 
1791 16.% 
1791 22 75 
1793 21.50 
1795 21.50 

1797 $2195 
2791 3295 
2793 32 W 
2795 32.% 
2797 27.% 

6843 
8272 
1691 

2143 
9218 

CRT CONTROLLERS 
6845 61195 8275 $29.50 1M59916 
661345 17.95 7220 34.95 850 
6847 1150 5027 1795 8.5 
46505 1475 5037 2195 8002 
68047 19.50 NE07220 Graphics 

UARTSIUSARTS 
16028 $3.95 2350 3 8.95 108403 
1013A 3.95 8250 10 50 T9S5501 
1015A 875 1845402 7 75 2551 

1702 (1m5) 
2705 1450651 
2)5(59) 
271614á0n51 

zs16 
(350n51 

18(5v1 
TMS2716 
TMS2532 
2732 (15015) 
2732 1250ns) 
2732 1200n51 

$28.95 
19 % 
6% 
895 
12% 

SS9 50 
39 % 
14 95 

1995 
34 95 

315 
14 .% 

8 95 

EPROMS 
S 3.90 273244 (450151 $ 4.50 

35 27324 125005) 6% 
5.50 27324-2 1200751 9.95 
3 75 2764 (450.51 4.50 
5.50 27.(250r15) 8.50 
5.50 2784 (20015) 8 50 
750 TMS2584(450n5) 9.% 
5.80 801.188)84 (450775) 19.% 
4 60 MC068766 (350n3) 21% 
800 2712&3(300nS) 9.50 
8 00 27128 (25005) 15% 

CMOS (PROMS 27032 1995 
27010 3B % 2)081 1295 

STATIC RAMS 
2101 (450n5) 91.0 
21102 145015) .º9 

21021 (45015) 
2110221250n5) 1.3 

2111 1450nS1 2.75 

21121450nS1 27 
2114 1450nS1 105 8/9.50 
211914 (450n) 1.69 .12 50 
21141-3 (3001) 1. 79 I1/13 30 

21141.2 (200n) 1.89 8/1300 
2107 (5515) 4.50 
40444 (450.5) 3.25 
4044-3 (30016) 3 75 

40442 1200131 4.5 
D410500nS1 3.75 

5101 ICMOS) 3.50 

MK4118 94.% 
11.020162 (2007751 3.10 
TMM201615 (150n) 3.95 

MMM2o151 
(100n5) 3.00 

556116P-4 (20055) 4.75 
OSSI18P3 (150n5) 3.25 
HM6118P2 (120nS) 575 
HM13116LP.4(LP) 360 
HMBI16LP3 (LP) 3.% 
HM6116LP2 (LP) 3.% 
26132(300ná) 32.% 
11062542-15 (150) 14.95 
HM13264LR15(LP) 1895 
745109 (5778) 1 85 
93415 (50n5) 3.95 
93425 (50n5) 3 % 

DYNAMIC RAMS 
4027 1250nS) t1.29 
1103 (300nS) 79 
41165.2 (150n5) 129 81 

41160-3 (2001S) 1 19 6/ 8 25 
4116N4(25015) .89 81 5.% 
41.8.150 (150n) 1.69 9/11.95 
41845-200 (2000) 1. 8 110.00 
418451.120 (120nS) 525 
73.194184115049)95 

TMS.06 (200151 36.95 
TM54416 (150nS) 3775 
1255150(150n) 8.95 

4156200 (200n) 7.95 
TM54050 (300nS) 1.05 
TM54pB0 (300n51 1% 
1.045250 (30010) 1 05 

000111(300ná) 1.05 

14M5298 (250nS) 1.05 

DISK SPECIAL (IBM PC 0800) 

1 
00 osMD wow! 
EACH Hub Rings 

PACKAGE Tyres Cover Supply Limited 
OF 25 0901 0191. 

eve 0190145 
VERBATIM 525-01 55/00 
VERBATIM 55001 DS/00 (IBM) 
MAXELL 00-1 SS/DD (All) 
MAXELL MD -2 DS/130 (IBM) 
MAXELL DISKS for AT MIN 
DYSAN 104110 93/DO (All) 
DYSAN 104/20 135/D0 (IBM) 
ACP SS/DD (81) 
ACP OS/DO (IHM) 
aye DEWIITTBs 
VERBATIM 3e" MF350 (MAC) 
MAXELL 3)5" MICRODISK (MAC) 
e^ 0109006/9 
VERBATIM 5" 55/00 
VERBATIM 0" OS/OD 
DOSAS 8" SS/DO 
DYSAN 8" DS/DO 

60' DISK 
TUB 

$8.95 

365 DISK 
TUB 

$14.95 

1 Bon 10 Bos 
92295 019 5 

27 95 24. 5 

19.% 17 5 

2495 22.% 
4895 43.% 
27.% 25 % 
34.% 3195 
143 1295 
17% 1595 

32 00 5.00 
3300 3100 

28% 5% 
5 95 595 
32.95 30.95 
49 % 4795 

HEAD CLEANING 
KIT -5w" or 8" 

$9.95 

4000 $ 

4031 
402 
4008 
4007 
4008 
4009 
4010 
4011 
4012 

013 

aot4 
4015 
4018 
4617 
4018 

4010 

8420 

28 
22 

22 

79 

22 
95 
39 
39 
21 

35 
75 
39 

65 
79 
39 
B9 

4021 69 
4022 69 
x023 25 
4024 59 
4025 25 
4027 45 

71000 929 
74002 29 
74004 29 

'4008 
5 

010 35 

CMOS 
4028 3 .85 4059 37.90 
4029 75 4060 85 

4031 3 25 
4032 215 
4034 1 9 
4035 
4037 
4040 
4041 
4o42 
4043 
40. 
4048 

47 
048 

4049 
4050 
4%1 
4052 
4053 
4.5 
4056 

79 
1.% 

75 
.)5 

89 

2 
75 
75 
75 

3% 
2% 

4505 8 % 
4506 1 10 

4069 26 4508 1.90 
4070 36 4510 A 
4071 5 4511 79 

4072 28 4512 79 

4073 28 4614 
4075 28 4515 
4076 75 4518 
4077 35 518 
4078 35 520 75 

4081 .29 4555 
4082 29 4550 
4085 % 4588 
4088 % 80095 
4083 .45 80097 
4094 295 84014406 12.% 
4098 1.00 84014409 12% 
4099 1.85 11C14410 9.% 
4501 .39 MC14411 11.% 
4502 % MC1.12 12.% 
4503 09 MC1.19 a.95 

CALL FOR 74110 

1 18 

1.79 
119 
% 

Iss 
1.50 
09 

74C00 
74074 $85 710161 51.15 710373 92.35 
74085 169 74C175 1.15 74C374 235 
74090 115 710240 1.59 740901 59 

71093 115 7402. 189 740922 445 
MORE 7401N STOCK - ALSO IN CATALOG 

LM108AH 33.% 
LM300H % 
LM301N 35 
LM30lH 1.89 
LUSOS 95 
11.4306H 4.75 
LM30)N 40 

LM30605 .65 
LM310CN 1.85 
LM311CN 62 
LM312H 1 75 
L1.13180N 105 

LM318H 
I.% 

1.131911 1.19 
11.1320 (see VRe) 

LM321N 
55 

M339N 95 
LM3a0(see ORSI 

L.091 
95 

M358CN 

LM360N 
LM37UN 
LM373N 
11/1276N1.1377N 

1M390CN 
1113805 
11.1251 1.1 

1M3625 
LM53N 
11/1304N1/13861.1 

LM57N 
LM59N 
LM52N 
LM723N 
11472311 
NE. 
NE555 
NE55 
146558 
NE58t 
NE584 
15565 
LM586 
LM58) 
NE570 
NE571 

I 75 
2.95 
4.% 
3.% 
3.75 

1 90 

1.05 
1.59 
135 
1 95 
1 75 

89 
1 29 
115 

89 

55 
285 

35 

49 
2350 
2.% 

05 
85 

265 
2% 

LINEAR 
NE590 S245 
NE592 270 
LM700N 55 
LM709H 1 % 
11.1710 60 
LM711 )5 
LM715 ] 95 
11472314 .55 

LM723H .75 

11.4733 % 
LM75 1 % 

LM741CN M741H 
11.174191 29 
LM747 
11.11748 

1611014 
LM1303 
1141310C1330 

MC1.9 
MC1350 
MC1358 
MC1372 
1M1414 
LM1550H 
1511800 
1141812 

`191030 M1071 
1511572 
LM1877 
LM1889 
11.11898 

ULN2001 
ULN21163 
XR2206 
XR2207 

R2208 
R211í 

LM2877P 
LM2818v 
11.12900 
1142901 
LM2903 
LM2B07 
LM2917 
LM3900 
1M3905 1.15 

33 
00 

85 
55 

1 15 
1 90 
1 45 

85 
115 
1% 

8.75 
5 

299 
25 
8.10 
3.40 
545 
545 
320 
1.90 
1 70 
1.% 
109 
375 
240 
240 
375 
2.00 
2.5 

83 

205 
2.55 

LM3909 % 
1113914 $2.% 
LM3915 2. 
1113919 295 

MC4044 
RC4131 
RC415 
RCA151 
CA3023 
CA539 
CA3p46 

425 
375 
119 
3.75 
2 75 
125 
125 

CA3080 2 % 
CA3065 1 89 
CA3080 1 10 

CA3081 1.60 
CA3082 180 
CA3053 1.55 

CA30% 80 
CA3D69 295 
CA3096 345 
093130 1.29 
CA3140 1.15 
CA3146 1 79 

CA3150 1 49 

LM13080 I5 
11,113600 105 
LM13700 105 
LF357 219 
1E351 BO 

LF53 99 
LF355 
LF358 11 1E3575 
TLOTICP 72 
71072CP I 5 
TL074CN 190 
TL00tCP 59 
TL004CN 1.90 
71494 410 
TL4% 1 % 
TL197 3 20 

003423 I 09 
MC3453 4 95 
MC3456 1 29 
MC259 3.15 
MC3469 ;25 
MC34)0 

VOLTAGE REGULATORS 
7805T 

2, ` 5 
15. 

240 .69 i2.1.249 1.39 
78105. 12. 15V 65 79105. 12, 15V 75 

7.1060 % 184309$ 1.25 

781./791. 149 
76008008H05KC 8 75 

>B12, 
15,8240 1 .29 

79%; Aleo 
B. 2. 15. 24V .79 1843500 475 

LM3t7RM 
LM323N 
LM337K 
LM338K 
LM350T 

125/3 % 
% 

375 

6 

)555 

SPECIAL PURPOSE CHIPS 
MC1.11 $11.50 
BRt.t 11.50 
.702 12 50 

14% 
55106 1050 
921 32 

3 
.75 

080 75 
535 3.5`0 

559 220 
58187 12.25 
4771000 Speech 

5174 $11 5 
5832 3.75 
4952376 11.50 
4953600 11.50 
25130010 9.50 
25130021 9.50 
UPD7201 27.95 
3341 4 50 
11C90 13.25 DOealker 3495 

1.1015906 2% LM13600N 1.95 

39.% TR11363 5V UART 14.25 

%H% 1 9 25 
7.77 375 
)8460 575 
78489 8 75 
A 5910 795 
ÁY5912 7.95 
551.283 5.% 
Voiras 39.% 

DATA AQUISITION 
A000600 31495 A000917 5975 140816 S1.% 
ADC0005 3.45 0000900 475 140818 2.% 
DAC0006 1 90 0A00800 2.5 000186 7% 
0000009 4.45 DAC1020 795 04008 795 
AD00016 14.5 13AC1022 5.% DACO1 0.95 

907523191 1.99 LF53N 109 LF13201N 199 

EXPANSION MEMORY 

64K UPGkADE(Selob9)$10.00 
256K RAMS (Set DI 9) $45.00 

CABLES/ACCESSORIES 
IBM PARALLEL (510000) 
IBM SERIAL (569000) 
KEYBOARD EXTENSION 
RS232 GENDER CHANGER Malaale 
RS232 GENDER CHANGER Female -Female 
NULL MODEM ADAPTOR 

MK"DISK DRIVE 

IBM PC7 
Corp 09/00 OM Dr. 8995 

129 95 
24 95 

9.95 
14.95 
1495 

% 

NI.TECN SPECIALS 

AMD7910 
3011200 BAUD MODEM IC 619º6 

TOLL FREE 

800-854-8230 
Calif. Residents 

714-558-8813 
OUR 
POLICY 
NO surcharge for VISA or Mastercard. 

NO sales tax. All shipments Insured. 

Your card is Not charged until we ship. 
Same day FEDEX shipment is available. 
Volume purchasing agreements available 
*Government agencies, corporate and 
Institutional PO's accepted. 

Orders subject to availability. 
*All items have manufacturer warranty. 
Some warranties up to 5 years. 
Pricing subject to change w/o notice. 

Returns or cancellations may be subject 
to restocking fee. 

ACP Retail Store pricing may vary. 

*We are not responsible for typos. 
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74500 PROMS 
74500 829 74574 9 5 745158 $.99 745200 51.19 
74502 29 74585 169 745150 09 745280 1.% 
74003 29 )4586 55 745181 69 745287. 1.% 
74504 45 745112 5 745174 19 745208' 1.% 
74505 45 746113 5 745175 19 745373 209 
74508 39 745114 55 745180' 09 745374 209 
74508 39 745124289 745194 149 745357' 1.95 
74510 35 745132139 745195 149 745471' 5.% 
74511 35 745133 45 745196 49 745472. 4.% 
74515 5 745134 50 745240 99 745473' 4.95 
74520 5 74515 89 745241 99 745474. 4.% 
74522 35 74515139 745242 99 745475' 4.% 
74530 35 25138 89 745243 99 23S70' 2.% 
74532 45 745139 89 745244 99 745571' 2.% 
7455 99 74S140 5 74551 19 745572' 4.% 
74540 39 743151 99 243253 19 745513' 495 
74551 35 745 53 99 74557 19 745940 2 49 

74564 5 74S 57 99 145258 IS 7.941 2.49 

74585 39 CALL FOR 74140 
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THE MOST POPULAR KITS IN EUROPE & ASIA ARE COMING NOW! 50 HOT ITEMS 
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG, REFUND UPON ORDER 

TY-23B COLOR LIGHT CONTROLLER 

As a remit of the advanced technology, this unit can control 
various colorful light bulbs, the visual effect of which is most 
suitable in places like party, disco, electronic game centre 
and aleo in lightings for advertisement. Total output power 
is 3000W (1000W/Ch.) which means that it can control30 
pieces of 100W or 600 pieces of 5W color light which is 
enough for most usages 

Kit $66.00 

TR -503 0-50V/3A POWER SUPPLY WITH SHORT 
CIRCUIT BREAK & OVER -LOAD PROTECTOR 

N 

Output Voltage: 0-50V (Continuously Variable) 
Output Current: 0.5-3A (Continuously Variable) 
When overload or short circuit occurs, the power supply 
will be automatically cut off and LED lights up. 
It employs high quality stabilizer IC and large power 
transistor, so it is very reliable end durable 

Note: Transformer No.003 is suitable for this kit. 
Kit $10.25 

TY- 25 SPEAKER 

PROTECTOR 

It includes high sensitive DC output protection circuit and 
have a LED to indicate the trouble. It is suitable for all 
kinds of power amplifier. All the OCL and OTL amplifier 
must have this speaker protection system' 
Kit 19.60 

TV -11A MULTI -FUNCTIONAL 
CONTROL RELAY 

Suitable for light and water level monitoring. 
Also can be used as a touch switch. 
It is very reliable and easy to build. 
Kit $3.99 

TA -400 40W 

TRANSISTORIZED 
MONO -AMPLIFIER 

THE BEST KIT 
FOR BEGINNER 

Use the most advanced high power transistor to ensure 
reliable and enough power output. 
It employs SEPP design sq it has superior distortion and 
frequency response characteristic. 
It has several input impedance so it is compatible with 
various kinds of portable Recorder, Radio, Recorder 
deck. T.V.and magnetic microphone. 
It has separate treble, middle and bass control. 
No alignment is required so it is very easy to build. 

Kit $13.84 

. ,.a.. lag 
Atg- P41 

TA -800 80W+80W 

DC LOW TIM PRE- 

AMPLIFIER 
& POWER AMPLIFIER 

Low feedback design makes TIM Distortion even 
lower. 
Employs differential amplifier and automatical middle 
point potential balance system so good stability can 
be obtained without complex alignment. 
The output stage uses high frequency, large power 
transistor, so power output is stable, frequency 
response and transient response is uperior. 
It is a integrity amplifier. Only a transformer is 

connected, (AC24-28V/4-5A) it will work well. 
Frequency response is 0Hz to 100KHz±3dB. 
Use the most advanced pit heat sink which has good 
heat sinking characteristic and can be mounted 
directly on PC8. 

Kit $55.38 

TA -477 120W 

MOSFET POWER 

AMPLIFIER 

This amplifier consists of three super low TIM differential 
MM. and Hitachi 2SJ49/2SK 134 match pair "MoSFET" 
as output component whose frequency response and 
transient response is superior to the other power transistor. 
Therefore this amplifier sounds clear and high-fidelity and 
has superior analysis over whole Audio spectrum, so it 
is suitable for reproducing classic and modern music. 
Kit $61.28 

4b1rQreQr 
TY-18 HIGH PRECISION . 

SOUND CONTROL SWITCH 

It can be used to control any electrical appliances on 
or off with clap or whistle. 
Employs two precision IC as a heart, so it works 
stability. 
With a sensitive control, so it can work within specify 
sound frequency. 
Suitable to control electrical appliances of 200W 
power and as a touch switch. 
Kit 7,68 

TA -2800 NF-CR BI-FET IC PRE AMPLIFIER 

The heart of this Preamplifier is TL -084 IC which 
contains 4 BI-FET operational amplifier and has very 
good transient response and low distortion. 
High precision NF-CA MM cartridge amplifier has a 

superior distortion characteristic (less than 0.005%) 
and RIAA equalization) 0.2dB). It reproduces 
meledical sound. 
It has 40 steps volume control, separate high, middle. 
and low tone control, tone compensation and tone 
defeat system. 
It is compatible with any power amplifiers which are 
made by our company such as TA -1000A, TA -477, 
TA -802 
Kit $44.50 

WE CAN SUPPLY METAL CABINETS AND 
POWER TRANSFORMERS FOR OUR KITS! 
PLEASE REFER TO OUR CATALOG. 

TA -2400A ELECTRONIC ECHO AND 
REVERBERATION AMPLIFIER 

This unit combines the most advanced computer V.L.S.I. 
technique with high quality Japan made component, so 
it has the following FEATURES: 
It can generate various reflection and reverberation effect 
such as that in valley and music hall. It has a 3 section 
effect control which includes reverberation control, delay 
control and depth control. Special effect can be made 
in your record tapes by using this model. All kinds of infield 
sound effect can be obtained by skilful use of this control. 
It has LED display to show reflection and reverberation, 
Aseamblod with tasted $99.85 

TA -2500 HIGH QUALITY MULTIPURPOSE 
PRE -AMPLIFIER 

This specially designed preamplifier includes a professional 
GRAPH EQUALIZER TONE control system and has a gain 
fo 12dB. Frequency response extends from 5Hz to 20K Hz, 
so even in bad listening condition it can improve well. It can 
accept input from various magnetic cartridge, record deck 
and tuner, its output can be connected to all kinds of power 
amplifier! The following combinations are good examples 
Assembled with tested $90.00 ..a..e..e..e........e..e..e..e..e. 

YAMATO 4001 
3'/z DIGITAL 
MULTIMETER 

The YAMATO 4001 is a 3% DIGIT COMPACT DIGITAL 
MULTIMETER, it employs FE type LCD, with large figures. 
Its ADVANTAGES: High accuracy in measuring. High 
impedance assures min. measuring error, One rotary switch 
allows fast & convenient operation. 26 measurement range 
enable wider application. Over -input indication & low battery 
life appears on display. LSIcircuit use provides high reliability 
and durability. Measurement possible even under strong 
magnetic field. 
Not a KIT, assembled with tasted $33.80 

TY-12A DIGITAL CLOCK WITH TWO TIMER 

Employs large LED to indicate Hour, Minute, Second and 
AM/PM automatically. 
With precision adjustable 24 hour auto shut-off timer and 
alarm. 
Four push buttons switches can be seperated with circuit 
board and installation, they are beautiful and useful. 
It can control any electrical appliances of 20M/. 
Kit 13.86 

TA -120 PURE CLASS "A" 
MAIN POWER AMPLIFIER 

If you are a hi-fi fans, this high quality amplifier is especially 
designed for you. You will not believe why this amplifier, 
with only 10W RMS. sounds as good as Class AB amplifier 
of higher watts rating. Here's why: Composing this push- 
pull Class A amplifier is a fully direct -couple symmetrical 
DC preamplifier circuitries and is connected by Darlington 
amplifier circuits, thus reducing the heat generated. That 
is why the system can fill your ears with high-fidelity 
beautiful music than the ordinary Class AB amplifiers can 
provide. Whether you are listening to bold rock and -roll 
music, or soft easy -listening tunes, this system will melt 
you in!! 
Kit $25.00 

TERMS: 

Min order: $10.00 
Charge card order: $20.00 
NO C. 0. D. I Cashier's check, phone orders accept. 

Calif. Res Add 6.5% Sales Tax. 

Prices are subject to change without notice. 

All merchandises are subject to prior sale. 

Shipping & Handling: Inside L A. 5% of total 
order, (Min 1.50) . Outside L A. 10% of total 
order, (Min 2.50) . Outside U.S.A. 20% of total 
order, (Min 5.00). 

MasterCard VISA* 

HOURS: MON-FRI 10,00 TO 5:00 
SATURDAYS 9:00 TO 12:00 

MARK V ELECTRONICS INC. 
248 E. Main Street, 
Suite 100, 
Alhambra, CA91801 
Information (818) 282-1130 
Orders, (818) 282-1196 
P. 0. Bon 7422 ALHAMBRA, CA 91802 
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This will be 
coming to you 
when you 
subscribe to 
Radio -Electronics 

HELPFUL 
CONSTRUCTION 
ARTICLES... 
Test Equipment 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms - 

Home & Car 
Video Accessories 

NEWS ON NEW 
TECHNOLOGY 
Computers 
Microprocessors 
Satellite TV 
Teletext 
Automotive Electronics 
Speech Synthesizers 
IC Applications 

FASCINATING 
"HOW TO DO IT" 
ARTICLES... 
Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Desoldering 
Design and Prototyping 

Rad' BUYERS GUIDE©N 

Ile ' +FC( .ID 
ebroo, 

leciren t ss 
COMPUTERS - VIDEO -STEREO - TECHNOLOGY -SERVICE 

BUILD THIS 
SATELLITE TV STEREO 
DEMODULATOR. 
R -Es add-on for your 
satellite TV receiver tunes 
you into stereo audio. 

RECHARGEABLE 
BATTERIES. 
How to choose 
the one that best 
suits your needs. 

; 

BUILD A 
COMPUTERIZED 
IC TESTER. 
With this automated 
tester you can quickly 
weed out your faulty 
digital IC's. 

ELECTRONICS 
IN MEDICINE. 

How images of the human 
body are produced. 

BAC[ 

SATELLITE TV 
COMPONENT 

BUYERS GUIDE. 
What available if you want 

to piece together your 
satellite receiver system. 

PLt.3s_ 
*Drawing Board * State -Of -Solid -State 

n lilt 
* Hobby Corner *New Idea 

4111iié4 *Service Clinic *Equipment Reports 

Radio -Electronics covers all 
aspects of the fast moving 
electronics field...featuring 

COMPUTERS VIDEO STEREO 
TECHNOLOGY SERVICE 

COMMUNICATIONS PROJECTS 

Get it all! 

HOW YOU AND THE COMPUTER 
CAN BE FRIENDS... 

Getting Started 
Programs, Circuit 

Design, Games 
A/D-D/A Interfacing 
Peripheral Equipment 

NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE... 
Noise -Reduction Devices 
How to Connect that 

Extra Add -On 
Hi-Fi Accessories 
New Technology 

TV WONDERS FOR YOUR 
FUTURE... 
Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV 
Satellite TV Receivers 
Jack Darr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

REGULAR MONTHLY FEATURES 
DESIGNERS NOTEBOOK 

by Robert Grossblatt 
HOBBY CORNER 

by "Doc" Savage, K4SDS 
STATE -OF -SOLID-STATE 

by Bob Scott 
WHAT'S NEWS, new 

products, stereo news 
and NEW IDEAS, STEREO 
PRODUCTS, NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 
MUCH MORE! 

Subscribe today to Radio -Electronics! Don't miss a single 
issue and... see subscription card in back of this issue for big savings. 

When you select one of the subscription offers listed on the handy coupon-you'll be 
assured of having your copy reserved, even if it sells out on the newsstand. Make sure 
you get all the excitement in every issue of Radio -Electronics, every month, by filling in 
and mailing your subscripton card today. 
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nadie Ihaek Parts PIaeeT" 
START YOUR HOLIDAY PROJECT AT RADIO SHACK! 

New Special -Order Service 
Now Radio Shack Can Replace Almost 

Any Industrial or Entertainment IC 
Or Semiconductor Device ... Fast! 

MORE THAN 
200,000 

SUBSTITUTIONS! 
If the IC or semiconductor you need is not part of 
our regular stock, our store manager will check our 
new in-store substitution guide and special -order a 
replacement from our warehouse. Your order wídl 
be sent ASAP to your Radio Shack store and we'll 
notify you when it arrives. We also offer this service 
on selected tubes, crystals, phono cartridges and 
styli. Visit the store nearest you for details! 

No Minimum Order 
No Postage Charge 

1 /4 -Watt, 5% Resistors 

39c 
Pkg. of 5 

Ohms Cat. No. 

10 271-1301 
100 271-1311 
150 271-1312 
220 271-1313 

270 271-1314 
330 271-1315 
470 271-1317 
1k 271-1321 

1.8k 271-1324 
2.2k 271-1325 
3.3k 271-1328 

Ohms Cat. Ne. 

4.7k 271-1330 
10k 271-1335 
15k 271-1337 
22k 271-1339 

33k 271-1341 
47k 271-1342 
100k 271-1347 
220k 271-1350 

470k 271-1354 
1 meg 271-1356 
10 meg 271-1365 

Speech Synthesizer ICs 

(Extra parts required) 

Now You Can Add Voice Output to 
Almost any Computer or ASCII Terminal 

SP0256-AL2. Preprogrammed with 59 speech 
sounds and five pauses. Complete data and applica- 
tion notes included. 28 -pin DIP. #276-1784 .. 12.95 

CTS256-AL2. Converts standard ASCII characters 
into control data for the IC above. 40 -pin DIP with data 
and circuit examples. #276-1786 16.95 

Plug-in Boards 

Jumbo 2 -Bus Board. 41/2 x 99/le". 
Fits 44 -position socket. Accepts up to 
24 16 -pin DIP sockets with plenty of 
room for discrete components. Two 
supply busses. #276-190 5 95 

Jumbo IC/Discrete Plug-in Board. 
Like above, but accepts up to 40 16 - 
pin DIPs. One buss. #276-191, 5.95 

Socket for Above. #276-1551.. 2.99 

CMOS Digital ICs 
All Include Pin -Out 
and Specs 

Type Cat. No. Each 
4001 276-2401 .99 
4011 276-2411 .99 
4013 276-2413 1.19 
4017 276-2417 1.49 
4049 276-2449 1.19 
4066 276-2466 1.19 

TTL Digital ICs 

All Include Pin -Out 
and Specs 

Type Cat. No. Each 
7400 276-1801 .89 
7404 276-1802 .99 
7408 276-1822 1.29 
7447 276-1805 1.69 
7490 276-1808 1.19 

CMOS Timer ICs 

Low 439 
As 

TLC555. New high-performance version of stan- 
dard 555 with same pinout. Silicone CMOS de- 
sign offers very low power drain -typically one 
milliwatt with 5 VDC supply. Operates up to 2 
MHz, sinks 100 mA. 8 -pin DIP with data. 
#276-1718 1 39 
TLC556. Dual version of above. 14 -pin DIP with 
data. #276-1704 1 59 

Tantalum Capacitors 
Low 49c As 

20% tolerance 
pF WVDC Cat. No. Each 
0.1 35 272-1432 .49 
0.47 35 272-1433 .49 
1.0 35 272-1434 .49 
2.2 35 272-1435 .59 

10 16 272-1436 .69 
22 16 272-1437 .79 

Electronics 
Textbook 

NEW! 
795 

Developed by 
Texas Instruments 
Learning Center 

Basic Electronics Technology. The "hows" and 
"whys" of modern electronics presented in plain lan- 
guage. Learn how semiconductors work as amplifi- 
ers, oscillators, in power supplies, radio/TV, and 
computers. Illustrated. 464 pages. #62-1394 

DPDT Knife Switch 

Ideal for Projects, 
Model Railroads, 99c Antenna Switching 

Plated spring contacts rated 0.5 
amp at 250 VAC. Screwdriver termi- 
nals for every hookup. Molded base 
with mounting holes. 15/e x 
23/a x 3/4". #275-1537 

Precision Driver Set 

$95 

High quality, low 
price! Great for elec- 
tronics and jewelry. 
4 phillips, 6 slots, 3 
nut drivers, 3 hex Big 81/2 x 5" case with 
keys. #64-1961 individual compartments 

Digital Logic 
Probe 

1995 
Makes digital testing easy! LEDs and tone output 
indicate high, low or pulsed logic states. For TTU 
LS and CMOS circuits. Overload and polarity 
protected. With instructions. #22-302 

SALE! Fold -Up 
Multitester 

You get durability and famous Micronta® quality at 
$8.07 off. Features 25 switch -selected ranges, 
built-in meter movement shunt when closed as well 
as fuse and surge absorber protection. Four de - 
tented hinge positions for easy viewing. Measures 
AC/DC voltage, DC current and resistance. 
71/4 x 45/16x 11/4" when open. Includes probes, 
manual. Battery extra. #22-211 

Over 1000 Items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitor, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifiers, 
Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel 

Radie lilhack 
A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 
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NTEPRW.At 
CALL TOLL FREE 1 -800-543-4330 

(IN OHIO 1-800-762-4315) 
(IN HAWAII OR ALASKA 1-800-858-1849) 

$0- TEÑMAP 
AUTORANGING 
DIGITAL 
MULTIMETER 

31h digit Auto polarity Low 
battery indicator 10 amp AC -DC 
current Continuity buzzer 23' 
x 53/4" x 13/4" Carrying case 
included 
#72.058 $4 

$49.80 1.4 
495 

2 -UP 

the Name You Can Trust in 
Electronic Test Equipment 

TEAM 'AA 

35 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Duality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#72-330 

$5Ó900 
TÉNAIf.1 
DROP PROOF 
DIGITAL 
MULTIMETER 

DC input impedance 10M ohm 
Shock -mounted LCD display 
Overload protection Auto 

polarity Backed by our 1 -year 
limited warranty For more 
specifications see MCM catalog 

#72-057 $ 
each 

TE P % 

DIGITAL 
LCR 
METER 

Measures Inductance, 
capacitance and resistance 

L= 1 Hto200H,C= .1 pf to 
200µF, R= .01 ohm to20Mohm 

Carrying case included. 
#72-370 

14925 

20 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#72-320 

389 
TENM 
15 MHz DUAL TRACE 
BATTERY POWERED 
OSCILLOSCOPE 

Two High Quality 10:1 Probes 
included Backed by our 2 -year limited 
warranty Internal rechargeable batteries 
provide 2 hours of continuous operation 
without the need for any outside power 
source. For specifications see MCM 
Catalog 

#72-335 5 

TEN/IM 
MICROWAVE 
LEAK 
DETECTOR 
IIUsed to check door 
gaskets, hinges, etc. 
for leaks in microwave 
ovens Not Intended 
to be used as a 
certification Instrument. 

#72-220 

$7.80 1.9 

$625 
10 -UP 

TÉNNM COMBINATION 
FUNCTION GENERATOR AND 
FREQUENCY COUNTER 

We Also Have...a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
tuses, lamps, capacitors, resistors, cartridges, styli, 
wire. CATV equipment. and many more. 
AT THE LOWEST PRICES AROUND! 

6 digit display Output 
range: .2 Hz to 2 MHz 
seven ranges Counter 
range .1 Hz to 10 MHz 

5-15 Volt TTL and CMOS 
output 111Wave forms: 

Sine, triangle, square, pulse, and ramp. 

#72-380 

$10 minimum order $1 00 charge for orders 
Terms: under $10. 

$20 minimum charge card order. 
Orders shipped UPS C.O.D. 
Most orders shipped within 24 hours. 
Sales office open 8:30 am to 7:00 per. Saturdays 
10:00 am to 3 pm. EST. 
For prepaid orders add $2.75 for shipping and 
handling. 
Should shipping 8 handling charges exceed 52.75. 
the balance due will be sent C.O.D 

- 

BE SURE TO CALL 

FOR YOUR FREE 
CATALOG! 

OVER 
6000 
ITEMS! 

, 
o`óaor Èes`SmoJch. 

1000'v,o""G 

MCM ELECTRONICS 
A DIVISION OF PREMIER INDUSTRIAL 

858 East Congress Park DriveCenterville. 

Ohio 45459 
513-434-0031 

SOURCE NO. RE -15 
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1 
PPGES 

EDGE 
CONNECTORS 

ALL ARE 1.56 SPACING. 

22/44 EDGE CONNECTOR 
P.C. style $2.00 each 

10 for $18.00 

22/44 EDGE CONNECTOR 

solder lug style $2.50 each 

28/58 EDGE CONNECTOR 

PC. style $2.50 each 
10 for $22.00 

36/72 EDGE CONNECTOR 
P.C. style $3.00 each 

43/88 EDGE CONNECTOR 
PC. style 54.50 each 

TRANSISTORS 
2N706 
2N2222A 
PN2222A 
2N2904 
2N2904 
2N2905 
MJ2955 
2N3055 
PMD 10K40 
TIP 121 
TIP 125 

4 for $1.00 
3 for $1.00 
4 for $1.00 
3 for $1.00 
3 for $1.00 
3 for $1.00 

$1.50 
$1.00 
$1.00 

758 
75e 

"SPECIAL PRICE* 
TRANSISTOR 

P53559 Tu -9' N.P.N. 
plastic transistor 

100 for $8.00 
1000 for $60.00 
LARGE QUANTITIES 

.AVAILABLE 

TRANSFORMERS 
120 volt 

primaries 

5.6 volts @ 750 ma. 
6 volts @ 150 ma. 
12 v.c.t. @ 200 ma. 
18 volts @ 650 ma. 
18 volts @ lamp 
24 v.c.t. @ 200 ma. 
24 v.c.t. @ 400 ma. 
28 v.c.t. @ 15 amps 
30 v.c.t. @ 2 amps 

.a 
$3.00 
$1.25 
$2.00 
$3.50 
$4.50 
$2.50 
$3.00 

$20.00 
$5.00 

WALL 
TRANSFORMERS 

all plug directly 
into 120 vac 

outlet 

4 VDC @ 70 ma. $2.00 
6 VAC @ 500 ma. $3.50 
6 VDC @ 750 ma. $6.50 
9 VDC @ 500 me. $5.00 
12.5 VAC @ 265 ma. $3.00 
24 VAC @ 250 me. $3.00 
MULTI -VOLTAGE @ 500 me. 
3,41/2,6,71/2,9 or 12 VDC $7.50 

MINI -BOX 

Pomona #2104. 

rims 
olsoovNT 

Cla+HIPPINGIFASTS0 SOLID 

10 TURN 
BUZZER 

6 vdc 
Star SMB-06L MULTI -TURN POT 

SLIM LINE SPECTROL TTL compatible. 
COOLING FAN 

k>C #MOD 534-7161 $1.DD each 
$5.00 EACH .r, 10for 59.00 

SOUND 
AND VIDEO MODULATOR 

FOR T.I. COMPUTER 

T.I. # UM138 -1. Designed for use with T.I. com- 
puters. Can be used wnh video sources. Built-in 
A/B switch. Channel 3 or 4 selection switch. 
Operate on 12 vdc. Hook-up diagram included. 

$10.00 EACH 

SUB -MINIATURE 
D TYPE 

CONNECTORS 

DB -15 PLUG 
DB -15 SOCKET 
DB -15 HOOD 
DB -25 PLUG 
DB -25 SOCKET 
DB -25 HOOD 

PARALLEL 
PRINTER 

CONNECTORS 

Solder style 36 
pin used on par- 
allel data cables. 

$2.75 
$4.00 
$1.50 
02.75 
53.50 
$1.25 

MALE CONNECTOR 
$5.50 each 

FEMALE CONNECTOR 
$5.50 each 

I.D.C. CONNECTORS 
Will press fit on 

standard ribbon cable 
DB -25 PLUG $6.25 
DB -25 Socket $6.75 
36 PIN MALE $5.50 
36 PIN FEMALE $5.50 

TWIST -LOCK 
CONNECTOR 

c=eitio e/) 
Same as Switchcraft #12CL5M. 
5 conductor in -line plug and chassis 
mount jack. Twist -lock style. 

$2.50/SET 

Etri $# 99XM182low 
noise fan. Measures 
31/4" square x 1" deep. 
21 elm. 23 db. 1700 rpm 
SPECIAL PRICE ...$12.50 each 

8" P.A. SPEAKER 
C.T.S. Model 883079 
8 ohms coil 
3.0 oz ferrite magnet 
Typical response range. 

100 -10,000 hz. 
Power rating 15 watts max 
Drilled to mount line 
matching transformers 

$5.00 each 

CASE OF 
8 SPEAKERS 
$32.00 

LINE CORDS 
=- 

TWO WIRE 
6' 18/2 SPT-1 flat 3 for $1.00 

6' 18/2 SPT-2 flat 

6' 16/2 SIT round $1.25 each 

THREE WIRE 
6 18/3 f at $1.50 each 

8' 18/3 round $2.00 each 

8 16/3 round $4.00 each 

COMPUTER 
GRADE 

CAPACITORS 
2,000 mfd. 200 VDC 
134" DIA. x5- HIGH $2.00 
3,600 mfd. 40 VDC 
1%" DIA. x33/4" HIGH 

6,400 mfd. 60 VDC 
134 DIA. x 41" HIGH 
9,700 mfd. 50 VDC 
1%" DIA. 041/4 ' HIGH 

31,000 mfd. 15 VDC 
13/4' DIA. x 4' HIGH 
72,000 mfd. 15 VDC 
2" DIA. x 43/4' HIGH 

185,000 nifd. 6 VDC 
21/2" DIA. x .11/4" HIGH 

$1.00 

$2.50 

$3.00 

$2.50 

$3.50 

$1.50 

TI SWITCHING POWER SUPPLY 
Compact, well -regulated switching power supply 
designed to power Texas Instruments computer 
equipment. 

INPUT 14-25 vac @lamp 
OUTPUT: -r 12 vdc @ 350 ma. 

+ 5 edc 1.2 amp - 5 vdc 200 ma. 
SIZE'. 43/4" 041/4" x 1'/a" high $5.00 each 

13.8 VDC REGULATED POWER SUPPLY 
These are solid state, fully regulated 13.8 vdc 
power supplies. Both feature 100% solid state 
construction, fuse protection, and L.E.D. power 
indicator. U.L. listed. 

2 amp constant, 4 amp surge $18.00 each 

3 amp constant, 5 amp surge $25.00 each 

D.C. CONVERTER 

Heavy-duty black Designed to provide a steady s 5 

phenolic project box with cover and vdc (Toi 240 ma. from a battery 
screws 23'2" X 11/4í X1W supp y of 3.5 to 6.25 volts. 

2'/,J x1'/,, x1 
$1.00 EACH $1.50 each 

( ni CORP. I 

LOS ANGELES, CA STORE 
905 S. Vermont Ave. 
213 380-8000 

VAN NUYS, CA STORE 
6228 Sepulveda Blvd. 
818 997-1806 

MAIL ORDERS TO: 
P.O. BOX 20406 
Los Angeles, CA 90006 

7 CONDUCTOR 
RIBBON CABLE 

Spectra -strip red marker strip, 
28 ga. stranded wire 

$5,00 per 100 roll 

TWX - 5101010153 ALL ELECTRONIIC 

EASYLINK MBX - 62887748 

1 -mai 

RELAYS 
5 AMP SOLID STATE 

Heinemann Electric 
#101 
CONTROL: vdc 
LOAD: 140 vac 5 amp 
SIZE 2"x1"x1/4"h 
$5.00 each 10 for $45.00 

ULTRA -MINIATURE 
5 VDC RELAY 

Fujitsu # 
FBR211NED005M20 
High sensitivity 
COIL: 120 ohms 
CONTACTS: Lamp 
Mounts in 14 pin DIP socket 

$1.25 each 
10 for $10.00 

MINIATURE 
6 VDC RELAY 

Supper 
Small 

ma SD -6V 
Super Small 
S PD.T. relay 
GOld cobalt 
contacts rated 

1 amp @ 30 vdc. Highly sensitive, 
TTL direct drive possible. 120 ohm 
coil. 
Operate from 4.3 -6 vdc. 
COIL: 120 ohms $1.50 each 
13/,e xi3/33" x'/,s" 10 for $13.50 

13 VDC RELAY 
CONTACTS: S.PN.0 
10 amp @ 120 vac 
Energize coil to 
open contact... 
COIL: 13 vdc 650 ohms 

SPECIAL PRICE $1.00 each 

4PDT RELAY 
14 pin KH style... 
3 amp contacts... 
USED but fully 
tested . .$1.70 each 
Specify coil voltage dewed 
Either 24 vtic or 120 vac 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR KH RELAY 
75e each 

ROTARY ACTION 
MICRO 

OMRO& eC-553-CAI 
Clock -wise action 
micro used in coin 
operated mechanisms and 
low torque operations. 
RATED- 5 amps @ 125 Vac. 

$1.25 each 10 for $11.00 
LARGE QUANTITIES AVAILABLE 

II 

SNAP ACTION 
SWITCH 

Cherry elect. #E-21. N.O. or N.C. 
0.1A contacts. Suitable for alarms 
and other low energy circuits. 
11" lever 

450 EACH 10 FOR $4.20 

2 12Vdc or 24Vde POWER SUPPLY 
II ELTRON MODEL QD12/15-1.7 
Dual plus and minus 12Vdc 
open frame power supply. 
Can be used as 24Vde @ 1.5 
amp. INPUT: either 
115 Vac or 230 Vac 
Fully regulated computer grade 
supply. 7" x 4 3/4" x 2 3 4" 
$12.50 each 10 for $110,00 

"SPECIAL PRICE" 
DUAL L.E.D. DISPLAYS 

1111Tf 

.560 high. 7 segment L.E.D. read- 
outs. Mount in 24 pin DIP 
sockets... 

MAN -6640 orange, c.c. 754 each 
FND-5148 red, c.c 754 each 
DL -527 red. c.a 758 each 

31/2" SPEAKER 
Bohm 
impedance, , 
s ull 
speaker ker. 
8 oz magnet ' 4" diagonal 

mounting centers. 

$2.50 each 10 for $20.00 

SPRING LEVER 
TERMINALS 

Two color 
coded 
terminals on a 
sturdy 214" x 
334" bakelite 
plate. 
Great for speaker enclosures or 
power supplies. 

$1.00 each 10 for $9.00 

CASSETTE 
MECHANISM 

New. stereo cassette mechanism. 
Includes record/playback and 
erase heads, 2-12VDC motors. 
drive belts. pulleys. 3-12VDC 
solenoids, pinchwheels and other 
mechanical parts. These parts. 
used on other current model 
decks. would cost several times 
our selling price if purchased 
separately. Build your own audio 
or data recorder or use for spare 
parts 53/4 X 31.21 X 358 

$7.50 EACH 2 FOR $12.50 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. S.P.D.T. n S.PD.T. 
(on -on) (on -on) 
P.C. style Solder lug 
non -threaded terminals. 
bushing. ":' $1.00 each 
756 each 10 far $9.00 
10 for $7.00 U 100 for $80.00 

(on -off -on) 
PC. style 
non -threaded 
bushing 
75c each 
10 for $7.00 

(on -off -on) 
Solder lug 
terminals. 

$7.00 each 
10 for $9.00 
100 for $80.00 

S.RD.T. / D.PD.T. 
(on -on) (on -on) 
PC. lugs 
threaded 
bushing. 
$1.00 each 
10 for $9.00 
100 for $80.00 

STANDARD JUMBO 
DIFFUDED T 11/2 

RED 10 for $1.50 
100 for $13.00 

10 for $2.00 
100 for $1700 

10 for $2.00 
100 for $17.00 

A FLASHER LED 

GREEN 

YELLOW 

11111 BI -POLAR 
jumbofor T 15134 

.70size 

LED HOLDERS 
Two piece holder 
for jumbo LED 
10 for 658 100 for $5.00 

CLEAR CLIPLITE 
LED HOLDER 

Make LED a fancy 

Of 
indicator. Clear 
O for $1.00 

5 volt operation 
red jumbo T 134 
size $1.00 each 

8 

TOLL FREE ORDERS ONLY 
1-800-826-5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1-800-258-6666) 
ALASKA, HAWAII, 
OR INFORMATION 
(213) 380-8000 NO C.O.D.! 

QUANTITIES LIMITED 
MINIMUM ORDER $10.00 
USA: $3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDING SUFFICIENT 
SHIPPING 

CALIF RES. ADD 6'/2% 

Solder lug 
terminals. 
$2.00 each 
10 far $19.00 
100 for $180.00 

47-4 

D,P.S.T. LIGHTED 
ROCKER SWITCH 

115 vac lignted rocker, 
snap mounts in 
%' x 1'/e hole. 
Orange lens. 16 amp 
contact. 
$1.50 

MINI -PUSH BUTTON 
S. PS.T. momentary 
normally open 
W bushing. 
Red button. 
358 each 
10 for $3.00 

KEY ASSEMBLY 

5 KEY 
$1.00 each 

contains 5 single -pole normally 
open switches. Measures 1/4" 
long. 

ur 
I.'. aal Z. 

6 KEY 
$1.25 each 

contains 6 single -pole normally 
open switches. Measures 4'/4" 
long. 

METAL OXIDE (- 
VARISTOR 

GE # 130LA10A 
diameter 
91.25 each 

Popular 
varistor. %" 

CIRCLE 107 ON FREE INFORMATION CARD 
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Now! A triple output 
lab power supply 

for $149.95. 

1111[111111 
(-_ 4 

For $149.95, this lab quality power supply 
gives you 3 completely isolated outputs: two 

variable 1.5-20 VDC at 0.5 amp and a fixed 5 

VDC at 1 amp - the same as the $300 units. 

The MFJ-4002 is American made and design- 

ed for heavy use. 

You'll get plenty of voltage and current for 

your analog and digital circuits. It's ideal for 

education, circuit design, product develop- 
ment, testing, quality control and production. 

You can connect the outputs In series or paral- 

lel for higher voltage or current. It's short cir- 

cuit protected, has excellent line regulation 

(typically 0.01%/y) and load regulation (typi- 
cally 0.1%). Two large 3 Inch precision meters, 

monitor voltage and current simultaneously 
and are lighted for easy reading.lt's ruggedly 
built with heavy guage aluminum so you'll get 

many years of trouble free service. 12 x 3 x 6 

inches. 110 VAC with 3 wire safety plug. 

800-647-1800 
Order from MFJ and try it. If not satisfied, 

return within 30 days for refund (less shipping). 
One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA. MC or mail check, money order. 

MFJ 
MFJ Enterprises, Inc. 
921 Louisville Road 

Starkville, MS 39759 

CIRCLE 105 ON FREE INFORMATION CARD 

ana`inc 
PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 

BE ILLEGAL 
POCKET PAIN FIELD GENERATOR - IPG50 
Assembled 
IPG5 Plans $8.00IPG5K Kit/Plans $44$64.5050 

PHASOR PAIN FIELD CROWD CONTROLLER - PPF1 O 

Assembled $250 00 

PPF1 Plans $15.00 PPF1K.... Kit/Plans .... $175.00 
BLASTER - Provides a plasma discharge capable of puncturing 

a can Produces a 100,000 WATT PULSE. 

BLS10 ASSEMBLED $89 50 

BLS1 PLANS $10.00 BLS1K . KTI/PLANS $69 50 

PLASMA STUN GUN - Very intimidating and affective 5 to 10 

feet 100,000 VOLTS 
ITM10 ASSEMBLED $99.50 

ITM1 . PLANS . . $10.00 ITM1K .. KIT/PLANS $69.50 

RUBY LASER RAY GUN - Intense visible red beam burns and 

hardest of metals MAY BE HAZARDOUS. 
RUB3AIl Parts Available for Completing Device$20.00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 

duces a continuousbeam of high energy MAY BE HAZARDOUS. 
LC5 All Parts Available for Completing Device $20.00 
VISIBLE LASER LIGHT GUN - produces intense red beam for 

sighting, spotting, etc Hand held complete. 
LGU3_Plans..$10.00 (Kit & Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 15-30 watt infra -red 

pulses at 200-2000 per sec 
LRG3 All Parts & Diodes Available .$10.00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 

red. yellow, green - provides an excellent source of monochromatic 
light 
LHC2 Plans $5.00 LHC2K Kit 534.50 

SNOOPER PHONE - Allows user to call his premises and listen 

in without phone ever ringing. 
SNP20 Assembled $89 50 

SNP2 Plans $9.00 SNP2K Plans/Kit $59 50 

LONG RANGE WIRELESS MIKE - Miniature device clearly 

transmits well over one mile. Super sensitive, powerful. 
MFT1. Plans $700 MFTIK Plans/Kit __$49.50 
WIRELESS TELEPHONE TRANSMITTER - Transmits both 

sides of phone conversation over one mile. shuts off automatically 

VWPM5 Plans $8.00 VWPM5K Plans/Kit $39 50 

PWM5-LONG RANGE SUPER EAR WITH WIRELESS 
ATTACHMENT 
PWM5 Plans .. $10.00 PWM5K Kit .. $139.50 
PWM50 Assembled and Tested $169.50 

IOur phone is open for orders anytime. Technicians are available 9-11 

a.m.. Mon-Thurs for those needing assistance or information. Send 

$1.00 for catalog of hundreds more similar devices. Send check, cash. 

MO. Visa. MC. COD to INFORMATION UNLIMITED 
DEPT R8. P 0 Box 716. Amherst N H 03031 iel 603-673-4730 
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Saratoga 

ORDER 

256K 

800-621-0854 
TOLL 

ext. 
PC BOARDS 
PC/XT 

8088 BASED 
8 -SLOT 
8 -SLOT 

$200 
90I y 

PC/AT 

Electronics, 

Warranty 

FREE 

245 

MOTHERBOARD 

BIOS 
EXPANSION 

MOTHERBOARD 

Inc 

* 

* 

* 

AAAAAAAAAAAAAAAAAAAAAAAk 

640K 

* 80286 BASED 
* EXPANDABLE TO 1MB 

$ 895 
90Cay Warranty 

'INTERNAL HARD DRIVES 

10MB W/CONTROLLER $435- 
20MB W/CONTROLLER $599_ 

EXTERNAL SUBSYSTEMS 
"IBM & COMPATIBLES" 

10MB ZHT or FL HT $575. 
20MB ZHT or FL HT $785. 
20MB ZHT W/20MB $1295. 
TAPE BACK-UP 

40MB 22HT DRIVES $1495. 

M11190Caylerraitycn 
all Ey:ein S 

EXTERNAL SUBSYSTEM 
ENCLOSURE 

Includes: 
* 40 WATT POWER SUPPLY 

SELECTABLE 115/230V 
* INTERCONNECT CABLE 
* LOLLING FAN, POWER 

SWITCH & EXTERN. FUSE 
* FULL HT or ZHT 

$198 
12380 SARATOGA-SUNNYVALE ROAD 

i* SARATOGA, CA 95070 / i 

(408) 446-4949 

VLSA' 

CIRCLE 267 ON FREE INFORMATION CARD 

STUN GUN 

Free 
holster 
with 
purchase. MastCr`Thrd 

EQUALIZER 
The ultimate non -lethal defense 
weapon. 
In five seconds can immobilize your 
attacker, even through heavy clothing. 
Discharges over forty thousand volts 
of electricity from a nine volt nickel - 
cadmium battery. 
$49.95, Mass 5% sales tax, $3.00 
shipping and handling. 

1-800-225-5800 
FOR ORDERS ONLY 

617-871-5611 
FOR INFORMATION 

Cameo Enterprises, Inc. 
P.O. Box 63, Accord, MA 02018 
CIRCLE 280 ON FREE INFORMATION CARD 

JAM IT! L ....1 
Even the Very Best Radar Detector 

Can't Protect You from the Newest Radar 

i S 6' 
.. .. ..w... ..,. Mg 

THE ULTIMATE IN RADAR PROTECTION 

Radar Jammer: Compact under -dash unit causes speed 

radar guns to read out a percentage of your true speed, or 
whatever speed you dial in. Or, new "SCRAMBLE" mode will 
prevent radar from obtaining any reading. Activated by Whis- 
tler, Escort, or other detector. Best defense against instant on 
radar. Operates on both X and K bands. WARNING: This 
device is not legal for use against police radar, and is not FCC 
approved. 

Transmitters: The heart of the jammer is the microwave os- 

cillator (transmitter). In the past, these were very expensive, 

and limited to only about 100 milliwatts of power. We now 
have our own Low Cost, High Power Transmitters up to 300 

milliwatts or more. Please call for prices. 

Radar Detectors: We highly recommend using a remote de- 

tector that is mounted so that nothing is readily vivable to either 
the police, or thieves. (A dash mount detector is an invitation 
to thieves and an irritation to police!) We agree with Motor 
Trend and Autoweek that WHISTLER SPECTRUM is the 

best detector available, and we know of no other rernote de- 

tector that is even in the same LEAGUE as the SPECTRUM 
REMOTE. Order the best for yourself now. (Our detectors are 

already modified for direct connection to the jammer.) 

ORDER TODAY -MONEY BACK GUARANTEE 
D Complete Literature & Plans Pkg. S 14.95 

D Set of Circuit Boards 30.00 

D X and K -band Microwave Oscillators (transmitters) Call 
Whistler Spectrum (modified for use with Jammer) 259.00 

Whistler Spectrum Remote (modified) 259.00 

D Modify your Spectrum for use w%jammer 55.00 

CALL or send the following information: 
Items Ordered Name Shipping Address 

Payment: Check. Money Order. VISA or MC (include 
card number, expiration date, and signature) 
SEND TO: Ourson Microwave tnc., 9513 S.W. Barbur Blvd. r109s 

Portland, OR 91219 ORDER LINE: (503) 626-6764 
'Formerly Philips tnsrrumenr Design Co. 
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DESCRAMBLER PARTS! 
We stock the exact parts, PC board and AC adaptor for Radio Electronics 

February 1984 article on building your own Cable TV Descrambler. 

#701 PARTS PACKAGE $29.95 
Includes all the original resistors, capacitors, diodes, transistors, 
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX). 

#702 PC BOARD $12.95 
Original etched & drilled silk-screened PC board used in the article. 

#704 AC ADAPTOR $12.95 
Original (14 volts DC @ 285ma) ac adaptor used in the article. 

SoPoE3CoIoAoLoS 
BOTH #701 & #702 NOW $39 

ALL THREE #701, #702 & #704 NOW $49 

FREE Reprint of Radio Electronics article (February 1984) on Building Your 
Own CABLE TV DESCRAMBLER with any purchase of above. 

AC ADAPTOR 
9 VDC @ 500mA 

ORDER TOLL FREE 
$5.95 1-800-227-8529 

PROMS 4k x 8 
P2732A (21V) $3.25 

ADD $2.50 SHIPPING AND HANDLING 
$4.50 FOR CANADIAN ORDERS 

WE ALSO OFFER QUANTITY DISCOUNTS 
ON 5 OR MORE UNITS 

CND 

inside MA 617-339-5372 
VISA MASTERCARD OR C.O.D. 

Call or write for a free catalog. 

JeW 
LCTROtIICS, InC. 
P.O. BOX 800R MANSFIELD, MA 02048 
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,Jam NEW LOW, LOW PRICES::: 
CALL FOR QUANTITY DISCOUNTS 

7400 
914740011 11 19 97//15914 Al 19 
974014 11 .19 97419 11 35 91741601 le 79 

5474325 1/ .19 97179 11 39 9741619 IA 9 
597/074 11 .19 917069 11 35 59741626 16 65 
97409 11 25 97179 14 495 917416311 II 59 
5474354 11 29 9974801 1/ .59 974164 14 69 
667/064 14 29 974825 11 95 974169 16 89 
974074 1/ 29 9174871 16 49 97116811 16 69 
9740341 14 .25 9979514 16 55 06741675 16 295 
9/40911 1/ .29 91748611 1/ .35 94741735 le 159 

974191 11 .19 97489 16 195 971172N 21 495 
914111 11 .29 54749011 11 .39 5147/1771 I6 75 
5474124 14 .35 9749116 I/ 69 974174 1/ .59 

91419 1/ .35 0674926 I/ 49 91741791 16 .59 

511174144 11 9 9171934 11 35 51741761 11 19 
91119 11 .35 97499 11 19 997417714 II 19 
9174174 11 .35 99749511 11 49 974179 16 149 
5974201 11 .19 9111966 16 65 97418011 11 69 
9174214 11 .35 971979 11 2.89 94711814 21 1.95 

9474225 11 .49 974199 !1 1.75 9711823 11 75 
9174234 le 49 99741057/ 14 99 967/1816 16 1.95 

9474256 11 .39 9174107N I/ 19 99741896 16 1,95 

54471264 I/ 29 96741099 I/ 39 974789 II 195 

974279 11 29 974119 21 149 974199 I1 89 
97429 11 .45 9741214 14 .29 97419111 16 .9 
974303 11 19 9741225 11 .45 9141929 16 69 
917432N 14 .29 99741296 le 49 99741934 16 .9 

91743311 11 .9 974129 I/ .45 557119/5 II 79 

9143714 11 29 59744294 11 49 5474199 16 .79 

91743811 11 .29 974129 11 49 911199 11 .99 

91743911 I/ 69 597413274 II 49 9711923 11 19 
974494 i1 .15 94741366 11 .69 974199 21 1.35 

914014 11 89 5147/1411 IB .89 914199 11 135 

974424 16 45 9741423 I{ 2.95 917422111 16 .89 

3974434 16 79 97414344 21 395 91742541 16 .89 

97144 16 .79 974149 21 295 91742734 20 195 

9]d49 A 9 9744455 16 65 974279 20 249 

97416N 1/ .79 
974144 Ie 169 971279 16 39 

974473 11 .79 9ÑL154B41344 26 i29 6Ñ,128W1 16 2 
91499 16 .19 9711515 11 29 974289 16 295 

974544 11 .19 
55N141<1559Ñ 16 

49 974369 10 59 

91159/1 11 59 9743664 16 .59 

9746044 1/ 25 91741549 21 ,25 9749673 1/ 59 

974703 11 39 914159 16 49 
9174369 le .9 

9111211 11 .39 971574 16 9 971399 IB 149 

974796 11 .35 974159 16 1.39 97/39311 11 149 

74500 11 19 74.5253 16 49 
741501 11 .19 74L5251 10 39 
741502 11 19 7415258 I .49 

141303 I/ .19 745136 1/ .39 1405259 Ie 1.19 

74450/ 11 25 745138 16 39 741529 11 9 
75.505 11 25 7115139 II .39 745161 16 1.49 

744506 11 .99 7/5145 16 89 7415266 11 .49 

711307 11 .99 741.5111 16 .99 7465273 21 79 
741.608 11 19 740519 16 99 7415279 16 .39 

14529 11 19 7419151 16 39 7415280 11 1.19 

74540 11 .19 7415453 16 39 7415283 16 ,9 

741511 14 .19 7415451 21 149 7416289 16 395 
141.512 11 19 7415155 10 49 7415299 25 1.49 

741314 11 39 7/15156 10 .49 7415322 20 2.95 

741515 11 29 7415157 16 35 7415323 20 249 
740523 11 19 7411458 16 35 7451/7 16 79 

741821 I/ .25 741512 11 69 74(5353 16 1.19 

14526 11 25 7415161 16 39 7115064 20 195 
141527 11 25 7415162 16 .9 7415365 16 39 

741.523 11 29 7415163 16 49 7415066 16 .39 

741530 1/ .19 745164 11 49 749367 10 39 

741532 1/ 25 7416165 11 79 7415360 16 39 
141533 II '.39 7415168 A 9 1445373 2/ .79 

740537 11 29 7415168 10 99 7415374 20 .79 

740538 11 .29 741519 16 .99 7415375 16 9 
141542 II 39 7415170 16 149 7415377 20 79 
741.517 II .89 1415473 16 49 7105386 11 .45 

141548 11 .89 145174 11 39 7115393 16 1.9 
74/551 11 25 7445175 16 39 7405393 11 79 
141551 11 .19 7415181 21 1.49 7115399 II 1.9 
741573 11 35 7/1519 1/ 195 7446490 16 149 

141574 11 25 74512 16 49 7415533 20 195 

74515 A 29 7415191 16 49 1145534 20 I.% 
74576 11 29 1415192 le 69 745540 20 19 
14595 11 49 7415193 16 .69 145541 20 19 
741.59 11 25 1415194 16 59 145590 11 595 
74590 7/ 39 745195 16 .59 1415624 I/ 195 
741592 11 .49 14.5196 II .89 74.5629 16 219 
743593 11 39 7415191 I/ 89 7415610 20 9 
74.596 16 49 7415221 16 59 7416641 A 1.29 

7115101 16 35 7415240 20 9 745566 20 129 
14519 11 35 74/5241 20 69 7415645 20 9 
745112 1e .29 7415242 11 109 7413670 1e 9 
7445122 11 .45 7415243 11 69 7405688 A 195 

7415123 11 4y 1415241 20 69 84595 A 1.49 

7445125 11 96 141529 20 79 81196 20 

745126 11 39 7453247 16 99 81591 20 

7413132 11 39 1415254 10 .49 811598 A 

149 
149 
1.19 

SPECIAL!! SPECIALI: SPECIALI: 
MC68701 - Microcomputer with EPROM 
The MC68701 Is an 8 -bit wn91e chip microcomputer unit (MCU) which significantly 
enhances the capabilities o1 the 406800 family of pana On -chip resources include 
2048 bytes of EPROM. 128 bytes 01 RAM, Serial Communications Interface 1801). 
parallel I/O, and a three 'unction Programmable Timer. 

MC68701 $24.95 

CUSTOM COMMODORE CHIPS 
for VIC-20, C-64 and C-128 Personal Computers 

Pert No. Deecrplion Priem Pert No. Deecripsion once Pert No. Daecrfgbn Price 

'8510 CPU.. . $19.95 
6525 TPI $20.95 
5PEC9. 00114014.E a 81.50 EA. 

6528 CIA. $25.95 
`8580 VIC-I $29.95 
8587 VIC-II $44.95 

6581 SID.. $32.95 
82S100PLA PLA.. $37.95 

401E 628100 = U17 1C-04) 

-meco 
ELECTRONICS 

MICROPROCESSOR COMPONENTS 
4'11!'' )16 11' ' I' P 91 ; 

74500 11 

74502 11 

11534 11 

74505 11 
74508 11 

74509 11 39 
74510 11 29 
74511 11 35 

74515 11 35 
7920 14 35 
7922 11 35 
74530 11 35 
74532 11 35 
74537 Il 69 
1428 11 69 
14561 11 39 
74565 11 39 
7974 11 49 

74585 11 149 
7456 14 35 

35 
35 

74S/PROMS' 
745124 
79132 
145133 
745135 
745136 
745138 
79139 
79140 
74515, 
745153 
19157 
79458 
745160 
7949 
79174 
79175 
145,98 

IB 
14 
II 
II 

16 

A 
14 

14 

16 

IS 
I/ 
le 
18 

II 
15 

A 

275 
149 

45 

9 
1.39 

79 

55 
79 

79 

79 

4% 
195 

79 
1.75 

7919 II745194 

14 1.49 
195 

7(195 II 149 
79196 16 149 
745240 A 149 
745241 20 19 
79242 11 29 
745244 A 149 

715251 It .79 
745253 11 .79 

19257 le 79 
7/5258 16 .99 
746213 20 239 
74529 14 19 
145287' 11 1.69 

79288' 10 19 
746299 20 195 
745373 A 169 
749374 A 1.9 
146472 20 3.9 

740502 11 .35 
7161064 14 39 

7101505 14 39 
740508 11 35 

744.310 I/ 35 
74(527. 11 39 
74(530 11 35 

74ALS 
7443532 11 9 
1461574 11 55 
748519 II 55 
74615112 11 79 

74(5138 10 .89 

74/15174 I6 9 
74415175 18 9 
7446240 20 179 
1415241 20 179 
7/01529 20 2.49 
74505373 21 195 
744.5374 11 1.95 

7/015573 20 195 

4241 20 24 
74202 11 59 74F244 20 249 
7901 I/ .68 74139 1.19 742251 II 149 

74E253 16 1.79 

742257 11 1.39 

742373 20 2% 
79374 20 2% 
74379 16 219 

I4210 II, 59 
74232 11 65 
74274 11 69 
7409 I/ 9 
7919 II 89 

742139 16 129 
7/7157 16 129 
74158 16 1.29 

79193 16 495 
743240 20 219 

Mk 
0165A( 
C01192CE 
26613 
03242 

Ns Fades IRM 

40 naps oak Lahmer 495 
N 00075511 995 

28 
Enhanced Rog Comm mrerlace 695 

peter& Refresh Counter 695 

280. ZAO& Z808. SERIES 

180 10 CPU 

280CTC 20 CameAA 
8 

Amer 

GI1l000125 MW 

180ß911 N Dual Asynchronous Ref (leans 495 
290610 N Direct Memory Access 0rcurl 4.95 

29Pí O N Parallel l:0 IrIrilace Conuo10 .179 
2800.5105 - 9 Sena! PO 11416 and R4CB Barded). 495 
280-31011 N Send PO Lacks 0140, .. 495 

280-610/2 N Sena 10 rlacls 514581. ..... 495 
22.5105 N Seel 15 495 
2500 N 10018538809.4117811-)14410 185 
280ACTC 21 0ounler met Grcel 1.9 
1806 -DART N Dual Asynchronous Res/9a1s. 5.25 

280801M N Ones) Memory Access Grcult 595 
2604-P10 N Parole 1r01n1er5ce Conndb 195 
2800.510/0 N 5e1a11101TE03 and RoCB Bonded) 525 
290.51011 9 305111011415507081 
1800.510/2 b Sepal PO blacks SYNCBI . 525 
29á5,0r9 N Sepal PO 525 
28013 48 CPU )1.1S38809-61 6M11, 095 
Z806C1C 20 Caunrer Timer Cucoli 495 
1980041 9 Dual Acynchraeus Pec rtrans. 

Z806P10 40 Peale I/O 141.04 e Controller /% 
2809910/0 N Ser. PO (6081608 Bond 1113138871.61 1295 

2808-SI0/1 9 Seel 110 lla0M me) 1285 
2808510/2 10 00,01 I/0í14180 6914081.... 12.79 

6500/6800/68000 SERIES 
6502 40 M ere 5000 11M1121 275 
65024 N AMU turn 01414 124001 295 
65028 N MPU elf, 143.113401 695 
6525 9 Rnpneral Inlet Adapter 295 
6522 40 Versome Intl 25p1er 495 

6515 N CRT Controller 110101 495 
6551 21 Async Comm 111.rbte Adapt 
5800 N MFU 195 

6802 9 4 0 well Clan and RAM. 4 95 

6809 40 CPU -8-&1105-Chip 0501601. 576 
6809E N CPU - 801 deans Cloclrlrel 595 
68809E 40 CPU - 13-131 1641 Crockery 7 25 

6810 24 12848 51a10 RAM I95 
68810 21 12848 00)0 655104611 149 

6821 N rlpnetalisler Adapt 14060201 195 
58821 9 Rnpneral Interlace 004591 awel... 195 
6840 21 Programmable SriO . 6.75 

6043 9 Progiann101e Floppy Ask Candle, 1995 
6815 N CRT ConlmSer ICRTCI 495 
6945 N CRT Calyder (CRIC, 24X7 695 
950 24 Asynchronous Comm Adapter 195 

6852 21 SYncnrnas Seal Data Ada*,.. 475 
6000 1/ 06001ps Donal MODEM 795 
64000,8 61 MOO 16B1í1801171 995 
66492 N General Purpose ni Adapter 1495 
68561 28 Enhanced Pros Comm 1ná1518(26611.. 895 
68701 N Mcrornmputer wan EPROM 2495 

8000/80000 SERIES 

8031 N Control Onenled CPU wbRAM0 PO. .. 6% 
8035 N 970 - 8130. . 195 

8039 N CPI-59.05,8-B1t1128611 0MÁ1.. .275 
8960 N 1-88111445 14.95 

80771 N CPU treass /hero Interpmer 2995 
80864 N CRI 395 
80454 N CPU 275 
808542 N CPU -8-411 N-Cnan5115MO1. 495 
9862 N CPU 1604 84.470 895 
8087 N 614hmac Processor 158H71. 129 95 
8087-2 N Nlthireie Processor . 139.95 

8998 N 151616-88 2% 
8116 18 Dual Baud Rae Generator ' 895 
8155 40 HMOS RAM 1(0101311er 275 
8155 N RAM me Iro Iron and Amer 275 
8202 N Ornaren PAM 1051,001 995 
8203 N 646 Dynamq RAM Controller 29 95 

8205 16 Hi Speed 1 at318 [nary Decoder 329 
8212 21 8-80l5pu110ul2u117454121 195 

8224 18 Cock GeneralorlDrrset 2 25 

8228 A Sys. Conl taus Olga, 17404281 3 49 

82375 le Heh Pen Po9 DMA Cont 1561X71 695 
8238 21 System Conroller 1145438, 429 

8213 24 1/0 Expander 6r 48 Series 249 

82500 N ASy1c Comm Element 695 

82508 N ACE (1851PC or 01 Software Compote 4( 5.95 

8251 20 Nog Comm I/O NSARTI 195 

82514 20 Frog Comm Interlace (USART1 225 
8253-5 24 Programmable Intere finer 225 
8254 24 Programmable Mewl Time 9.% 
8255 N Rag Peones 1101091 195 
82550.5 N Rog lbpheralINIPR)5M0 .225 
8257-5 N Rog. DMA Controller 249 
8259 20 Nog Inerruol Cosa 225 
8259-5 20 Prog Inerropt Controller 219 
8272 N 5qe /OEle Dense 0911py Oak Cant. 495 
8271 N 44u2,0docal Sea Cool 11201) 14.95 

6275 N Rag CRT Conover 1495 
8279 Z. YeyboarWO splay ln9r9ce 249 
8279-5 1 Rag nel6ar0150001 np9ce 2% 
8282 A 0110 Lalc6. 3.95 
8284 18 Clock Generator/Arne) 295 
8286 20 Octal Bus Transce49r 395 
8287 20 05141134s Tanscet4er leseMe0) 395 
8288 20 Bus Connoller4% 
829 20 Bus Am 1495 
8741 N 8 0, ,s, 1914815659054 195 
8744 9 HMOS EPROM MPU 795 
8749 N 48.6 EPW * Mmn111491 995 
8751 40 CPU w14.8 EPROM 6 12888 RNA . 2995 
8755 9 H6k EPP0M waOIN 14% 
80186 A en Mtegr416616431 MO 935 
80188 A Hen Integra 168840 (811 AM Bust 4995 
80287 N Mumm ROMssa EA. ... 229.95 

8.1I8. FIe NNW 

411 i 4g21 2u4U 6 /968 5Ú1 
41164-15 16 16.38/81 15013) 
41164-20 11 46,38481 2903)..,. 
4128 16 131.07281 20056_ 
4169-150 11 65.53651 145051. 
4164/4200 16 65,53681 (20011 
745441612 15 16.381 4 112019) - 

16145261 11 10248 300nsI 
MM5262 22 20188 136Sa1... 
MA5210 11 40964 125011 

1445298-3 IÌ 
r1 40964 1s12101 

i156150 16 
41256200 II 

504645 I6 

Falo 

.69 

9 
4% 

79 
4% 

25 

1.% 
195 

1638181 (1206)1+59 055 141 1 

26114451 115051. 3. 

202.14441 (2Wns) 3 
6553684 I150151/12H)1414611. 

STATIC RAMS 
166201612 11 20948 1120141 19 
2101 20 25684 1450ns)8101 
2102 18 102441 1350441. 9 
213221 IA 102141 1250n51 1F 191102) ... 149 
2111 11 25651 1450543111.. .. 249 
2112 10 25654 115054 1806 149 
2114/1 18 102444 14505I. 99 
21191 11 102444 (451313 LI. ... .. 19 
21192 1/ 102454 485 
21141421 1/ 102444 (290551 LP. 1.19 

21C14 18 1024x4 20051 49 
211614251 24 20/818 125018) LP N.14051CAO511qS .. 3.49 
21254 16 102181 (451) Ngl1 Speed .. 2.95 
2142104 11 109681 (70141. .. 395 
21489 14 102484 005). . 429 
219 II 102411 11551. /95 
2719W 16 25681 180511R. 235 
164510147-45 20 102444 (450e) .9 
901 16 25644 145051C1405 3% 
48485257. 11 409641 14501514041 295 
119611623 21 204858 115019101405 119 
9461161.173 24 204848 (15051 LP CMOS i 9 
1e61168J 24 204888 2001911M05 1 9 
044 611900/ 2/ 20489 120051 LP 16OS. . 175 
14462641712 20 819258 1120511405 49 
NM626N12 20 9192119 11204 LV CMOS 479 
4162647-15 81 849248 (15051CMOS 449 
1114626411.15 54 819248 (15016) L.1 CMOS 459 
6514 II 102481 )55011009930044<C1 49 
74519 II 1644 13551. . .195 
745289 16 1644 135m13101. .. . 2% 

P119113/EPROAIS 
11024 11 25680 114 395 
1952516 21 200840 145056.. 39 
1952532 21 109648 1450e13902532.. 
7652561 20 819288 (4805) .. 835 

2706 N 102148 14505) 195 
(32716 24 201848 (450a)3RAM. 69 
2716 21 204848 11/50a) 249 

27016 24 264848 dAW.. ... ....9% 
27161 21 20958 135016) .. ...2% 
2732 21 409688 145015). 249 
2732820 21 409680 (200181 216. 195 
2732825 21 409648 (2506213 .. .295 

27032 
S 24 409688 

21 439648 

1 )21V .. 
.. 1095 

2758 21 102448 1451501 541910 +50 .... 195 
2764-20 YB 819248 I200ns1 219..7. .. 195 
2764-25 20 819248 125018) 210 195 
2761325 20 819248 1250181425/. 1% 
276445 21 819248 45051210 .. 219 
27C64 fl 819248 21V 695 
2712625 2101 46.36488 1250181128x 216 2.% 
27128.425 16.36488 125018) 124125V .. 495 
2725625 20 3276848 125056 256511431 795 
276256-25 A 32,76848 125011s125661C1AD51 1395 
68764 2/ 819288 145W05a12q5V 15% 

91 ÌI 32484i5 MIA 0.0 Ñ301). 
1695 

745287 16 25644 PR'34 TS. (6301.11 169 
745288 I6 3288 PON IS 16331-11 1.69 

]15387 1y8 25641 PWM 0 C. (61A01 I.. 9 
74H71 

:M 5i188 
PROM IS. (6309-13 . 39 

495 
745472 

i444474 2201 51288 PÓ ÌT65(ID487129941. .349 

i4/5154ib 
24 

ió24 PROA115.(63401 
. 

495 
79510 16 51281 140110.C. (63051 295 
715511 11 51254 PROM 15 19091 295 
145572 U 102444 ROM 0C ((663521 3.49 
745573 11 102444 seas 19 (82519Í7. . 295 
82523 11 3280 PROM 0C./275181 .. 29 
823115 21 51288 ROM TS.127515). .. 995 
820123 II 3788 PIpM TS 1275491 .... 295 

855129 180 25fi5iiÌ PR401A S (27621) 295 2ñ 
802205íé5 

I(10 
51409111/1/ 

R0O8p0146115 

R1 (27812) 9 
0á25975184N 

!/ 102488 PR01A1T6 18251811 . 
4495 995 

DATA ICQUISI11011 
0000800 1 8-80 ND 101e16 ' 1150) 149 
001091 884 ND ConwaM 114LS13). . 1495 
ADC0803 e.h16/0 Cune3e -101561 595 

Ap00004 8-80 AA CansMe 11581 349 
ADC0808 8-84 A/0 Cons w/9:Anne1 Analog .. 895 
03C099 A 8.X1410 Gamete' 18706 Nut I. .. 3.% 
ADC08 t 6 8H AN Caw w 16Un1MAnew.N9. 
A000617 8.141 ND 1Mse4 r 116C0 Mu51 8% 

AD10832 6H Se W ND Can (24, a 8U. M4L14% 
061,08001 890 DA Converter I L561 395 
DAC(1806 1 5.131 1)/AWhetter0Whetter078%5n ) 195 
DAC0807 I 560 0987401raIMC140611 149 
DAC0808 1 0-X10/0 CmW5r /5C1408.8) 1 95 
0810830 6X1U OACpv 0599Ln 595 
DAC091 8 Bn tpy [A GG1y 110%6n1 449 
WC1000 0.BIOIALanvMgmCarp.140591) 1% 
DAC10% 89D0AComM0p8a4p.1420%) 1.95 
0101012 1001D10 Cony. 0 595 

W8 
20161n) .. 

0801222 12B10/A Cony 10211rt) .695 
OAC1230 1288UpOlACons 1012% Le. 14.95 
DIC1701 21311 Up DIA Gm 1024%Ln l 1195 
473-1015D 256 Baud LL4RT .. 
AY 5. b 301 Ban U4RT 1111921.. 

1% 

EEPROM 
No. Pen Function 

2816A 24 2048x8 16K E2PROM 350ns...$8.95 
F.e6res 0109411 Am.a8486 Lateen Aube -Deed Byte wnr Ion 
ship íp11) 5V Eae521WX. feed Optima/MO Melee Ee.eerRoíem 

4 ze5 6 A 41 54144 memo, np Auto 
Ere Wore Writ 

with the same ease and 4th the same Matures as 21888 State 
en -system 

Digitalkerre 
1 1 VI -141111,4: 11111°14 441eu69190 eNaN4 apmombla 

and usefap ul 2torrese 
oí010 

Meant 
anoneard 

0418111s°EPhS eS18 aoant 

encoded 
tones Jh 

separate 
hae been 

asa9Med decrete addresses. maknp 11 gasl56 t 0u1741 suole wads or 4095 stocalen4e0 
imo phrases or hen sentences The "eye 'Ape 0116e DTl050 a a henlyln4eliSlbe male 

61ce1` aerea ere a 5íe6 isms ON. 661101143414 ae en A Nate 
5116165e1r 5151144342)741.11114 FM a ima 1Yea1rºalaeYl essa. 

Aerei e F 81416205 sea 

DT1050 Digitalker w $24.95 ea. 
MM54104 Processor Chip $12.95 ea. 

DT 1057 -hem la pl®eaabln a.In s. w 260 ex= 10( 2 9.1 e4/ eek 

Part No. DT1057 $11.95 ea. 

INTERSIL 
2502020 N 4 090 LCD 0160e56e 721104 6 72111 
2E02030 N 3, 091010 DIspW tor 7108 0 7146, 

7649161 21 CMOS 5ecmm Timer 

764561290 21 59pea99 Cnn. OIL IEvaluem 8111.. . 

7106CPL N 33 Oq4 8/01110 01sel. 
710680001 N C Grcal 80410 $101001640401,42 loll 
71070 . N 3'2 MO AN (LEO 01.11 
71070690 N 4. Grad Boma. [spay (balsa. 610. 

1116000 a 312 O44 NO LCD [s. MO 
1201125 Low Batley Von 610111 
1205186 24 CMOS LED Stopen081 
72051680 24 SlOprelcn CA1p, 1147 (Evoke11m 841 

120600E 16 Tore GeneralO 

7206CEV/141 11 bra CatralO Clip, 0711601441661411 
72074/PD 11 0506a10 Controller 
720108040 II Fred Couner Cnq_ x11 ,0000100 641. 89 
72111 N 4 [91) LCD Duddy Oaeler(Onse 111E 0210410) 2% 
7211401. N 4 Aga /CD [spay DeaaelIOmer 141651195 nm4N)... 819 
72151FG 24 4 Func CMOIS 50pwa101 OR.. 1635 

7215E550 84 4 Flee 56pratcn CSp. 611 (E4156m 426. 499 
7216414 11 8 0111 Un 4 Counter G A . 319 
721161 20 8 094 1150. 14051er C1 . 21.9 
721714 20 415901E0 UprDpen Laney CA 1095 

721 780 20 4 091 LEDI4Nam Counter CC 895 
72291 - N LW 41,[90 Le 008w OR 1095 

7226059961 45 518111.0 Canter Deo Al (Eatrabon 1.. N.% 

1295 
12.95 
11.% 
16% 
8% 

9% 
895 

9% 
8.% 
229 

1495 
1695 
4.9 
7.95 

30009 1985 Intersil Data Book 0075P61) $9.95 

7 

14(00 
7/6010 
71NC11 

14(14 
741020 
INIC27 
1111030 

7M(32 
7411C42 

14X(51 
74058 
74073 
7411074 
7111875 
74(76 
74185 
7141086 
]41(107 
74118409 
144(112 
141(123 
74110125 
7411C132 
71118137 
7418138 

74HC 
II 

1/ 
11 

11 

I/ 
1/ 
11 39 
11 .59 

11 39 
1/ 39 
11 

16 .i5 
11 39 
II .39 
11 45 

I/ 45 
16 69 
10 

16 119 
11 59 
11 49 
14 .49 

11 49 
Ie 1.19 
14 .% 
11 .79 

I/ 1.19 

IS 

39 

39 

39 

19 

741@ 11 29 
74001 11 .25 

7199 Il 75 
74110 11 29 
74014 11 49 
74020 11 29 
74030 11 29 
71032 11 .% 
74012 I/ 9 
74648 11 1.19 

74073 11 49 
74074 11 49 
74085 l6 1.19 

74089 14 29 
7409 10 3.95 
7490 11 9 
14093 11 89 
74095 11 9 

740107 14 55 

in, CD-CMOS ` 11 285 
0/49021Ì 15 C24508 24 19 
2214006 11 9 101013 11 9 351510 16 

031001 11 25 104941 16 9 CA911 11 

03/009 11 .89 004016 16 69 001512 11 

C01009 16 .39 104647 II .89 004514 A 
04010 16 39 104048 16 9 031515 24 1.39 

624011 14 19 CD4H9 le .29 54516 16 19 

034012 14 .25 104050 Ifi 23 54518 II 79 
021013 1/ 35 001051 11 65 04519 16 .39 

C04014 10 9 C01052 16 65 54520 16 79 
034015 II 25 11)4053 14 .65 

LO<05B 11 119 
C01522 16 79 

03b16 11 29 
CD4059 A 19 5/520 10 79 

104017 16 .99 
C01060 11 .9 CD/528 11 .19 

064018 16 69 00929 Ie 149 
034019 11 35 001065 11 29 031531 16 89 

59 0/068 1 29 C1)4538 16 09 
004121 16 16 

18 

69 CD4069 14 25 

15 69 C111070 11 29 CD4543 .99 
(08541 14 09 

CW0a0023 11 25 050071 11 2S 004553 16 495 
004024 II 49 004012 11 co CD4555 11 89 
104025 14 .25 

CD4073 14 .25 54556 16 .9 

104026 11 19 54075 11 25 5459 16 195 
108027 16 .39 164016 11 9 104568 16 1.95 

104028 11 65 00971 I/ 29 32459 11 1.19 

10409 I1 .65 54018 71 29 04584 11 .9 

104036 11 39 0554081 11 25 024505 11 .75 

104034 21 139 801082 II 25 04723 11 1.19 

10/035 is .85 321083 11 39 104724 l6 119 
004040 II .65 54094 A 1.49 4014411 24 995 
014041 II .75 54098 11 149 611144901, II 449 
324012 11 9 001099 11 139 MC14572 11 .9 

9 IIa Ma111W Web 
5446 17 1148 11914 

1 pin LP .15 13 .11 

1 25 
le L 17 15 .13 
on LP23 21 

708510 28 26 23 
2 on LP 30 .20 26 
2 915 LP 31 30 29 

2 on LF 39 37 35 
4 Rn LP 49 .46 43 

1141101 Print 
Mt 14 1H..INN 

8 pn 39 35 29 
14 pin SG 49 45 39 
16 0n SG 55 49 45 

18 pm SG 65 50 51 
20 on SG 75 65 59 

22 on SG 79 9 65 
24 on SG 19 99 65 
28 on 5G 95 65 .75 
36 pin SG 1.25 415 99 
b nIc SG 139 425 1.15 

IMn rq 
WW1 

Rill) tel #3 
MF. 14 1011 INN 

8pmWW .55 9 45 

10dn11W .68 9 .55 
14 on WW 69 
i6 pIn WW 75 9 65 
18 p6 WW 9 .19 75 
20gnVAS 95 
22PnPAY .9 
2106 SAY 1.19 19 99 
28pn WY/ 139 19 1.19 

36pnWW 1./9 139 129 
b tan SAY 1.79 1.9 1.59 

AIR 
MF.14IH INN 
14gnHP .55 .49 .45 

16 gn HP 59 55 .49 

24 on HP 99 89 79 

11 pin HC415 .'5 13 12 

1<nnHC 19 .17 15 

NC 29 27 25 

20 Menem Order - US. Funds One CM Reeder/0: AOM 6%w et% 014°° AA twee shame- 301ee4 
means Add 5% alto 11.50 Inerence Sate 91 lestas. b FREE 1900 Jamete Ca Me Pee. Subtle b Chards. 

Send awned, wsaádnvmd envelope p moire a Oa.slee47 Sal. 295 - 046201 

MasterCard 

J 
114 Otear ESe5,cel m WaMwpe amero 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT CA 94002 
12/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 178043 

0536'l0.1 
71064011I° t 
n071GV 

n072CP 
1107401 I 

nee," 49 
n92CP 9 

1106401 1 1.9 
LUIRE 4.95 
12430104 35 
1430711 9 
L9049 .9 
18131191 9 
1M307á1.1430301 I 45 

1143091( 

0 
125 

191004 I 129 
1104101 1 9 
LAWN 19 
1.50173 9 
L9178 2% 
114I18821 I 1.19 

111319 11 119 
/921145 135 
1153201412 135 

14020615 135 
LA432062/ 135 
192005 s9 
LAO20012 9 
1.4320515 .59 

19209-20 59 

19225 14 149 
Uß236 49 
LM324 11 39 

55 
14433MZ 1 349 
1513312 119 
43352 129 

1.513362 19 
14337M` 1.15 

9371 149 
513146 195 
43395 14 .19 

43955 135 
910412 135 
61340415 1.35 
633401,24 135 

1)43905 9 
LM3/0112 49 
1940015 9 
/M3Np24 9 
1234711 11 .9 
1#4319 I/ 9 

GH SPEED CMOS 
1 

141(147 11 99 
]111151 11 

74110153 10 

74110451 21 1% 
I4CI51 16 79 
74110158 11 79 
741101 60 9 
74(161 11 89 

744(182 11 89 
7/HC16A 16 

74110164 11 9 
740165 11 1.49 

748166 11 1.% 
14(113 16 89 

74(174 16 89 
14X(175 11 9 
740190 16 1.19 

74(191 11 1.19 

741C192 11 99 
74410193 1/ 99 
748191 18 89 
744(1% 89 

74111221 16 1.95 

140237 1.19 
74C2N A 19 
740241 25 1.39 

111(242 11 139 
14NC29 11 139 
74C2H 20 1.9 

24 
74111255 11 4.79 
74NC253 i/ .79 
711(251 11 79 
74(259 16 1.19 
741(266 11 .9 
7110273 20 1.79 

7411C280 11 2.95 

7/60299 21 119 
111(368 II 19 
/4113367 16 149 
741[313 2e 149 
741C174 26 19 
7493390 11 1.19 

74(393 11 1.19 

745E533 20 195 
74(514 20 1.95 

143595 16 195 
744088 20 1.95 
74(4024 11 1.19 

74Ú040 II 1.19 
41C 74619 179 

711181050 Ie 79 
141H060 II 1.19 
74(4075 11 49 
14(4078 11 49 
1111C4511 II 195 
7404514 21 2.95 
7404538 II 195 
7404543 1 295 
]41054 a unóulleed. 

74C-C/MOS 14C311 é 1.95 

7 151 .95 

740164 A 2% 
74(57 11 175 
74019 16 .9 
740161 11 .9 
140162 16 9 
74019 l6 .89 
740164 II 99 

71901 11 

740902 11 

748903 11 

710906 11 

713301 11 

7/0911 A 
740912 20 

710915 11 

49 
.19 
.49 
49 
.59 

795 
7.95 
119 

110165 1e 9 
740173 10 89 
740174 I/ 9 
740175 II .9 
740192 e 9 
740193 A 

740917 20 
711920 li 
740921 I/ 
740922 11 

740923 20 
748925 II 

7% 
995 
995 
195 
395 
495 .9 

7401% 11 99 
7(221 14 1.19 

7ä926 II 
110930 II 

495 
9.% 

740240 
740244 á 1º 

800% 11 

8U(97 A 
9 
9 

84 49 1 LINEAR 067611( 
.s9 

129 

.6ß56 
123515 
103555 

395 
49 

1644568 1 

19145891 1 

584199 11 

1 % 
49 
69 

1235511 
17359 

89 9 
LM1489 11 

1011499 11 

9 
99 

LM358N 
16435911 I 

49 
19 

L#41685á1 
1918713 11 

995 
195 

199196 I 

151373N 1 

4% 
1% 

5918739 11 

L41877119 11 

29 
29 

.660775 7 

5138094 
1.95 

.09 
1.9 

W188911 1/ 
U11899 11 

1.9 
19 

184A9N I 

193815 I 

U2825 1 

5139114 I 

1M386Na 
1.443875 

129 
1.29 
19 9 

99 

L/.20021 
4N2W34 1/ 
52206 II 
852201 14 

102208 11 

195 
9 

195 
29 
179 

1.113894 I 

115394-0 I 

9 
129 

52211 I/ 
LA2811P 

295 
195 

1.143991 
1999 

59 
45 

112873P 
18429014 I 

2.19 
9 

17984 
160994 

29 
3.% 

16290241 I 

I4/129815 1 

.9 
1.96 

U4)201 
7149401 1 

1.19 
195 

1A729175 

1M29353 

IS$ 
1.4s 

11496CP 
11497891 1 

1125310 
454011O51á0 

19 
2.19 
4.79 

2.95 

U13906 1 

11090504 
1409095 

9 
1.19 

.9 
NE5445 1 

7E550Á I 

/49 9 
LAEMIIN 
1A139149 I 

119 
I.% 

NE555V 
7314.555 

29 
.9 

1809155 1 

19916N 1 

1.95 
1.95 

1445594 I 

11E559 I 

9 
1.19 

9:4139 I 

80115948 
9 
9 

4569 I 

1145691 I 

1.% 
99 

RG)9398 
164250421 

1.95 
1.19 

14456601 
1015676 

1.39 
.89 

45532 
NE5534 

.9 9 
2/N 

1 

45 I 

45923 I 

249 
1.% 

89 

7841158 

781128 
35 
% 

16703C5 
19109 1 

1.19 

.9 
7a654 
79405141 

.9 6 
144/514 1 

IM72735 1 

9 
.45 

1á5018 14 

1111301171 

395 
5 119 

1M133N 1 

1847394 1 

69 
295 

L#41360Cel 16 

75477 

119 

I 419 

111714á1 
L61747/1 I 

19 
39 

76002 14 

76477 

125 
A 3% 

30003 1982 Nat Linear Data Book 0952 w4) .. $14.95 
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HAPPY HOLIDAYS!!! 
Commodore Accessories 

RS232 Adapter 
for VIC-20 and 
Commodore 64 

_ * APPLE" Accessories * * * * * 

GIVE YOUR COMPUTER 
A GIFT THIS SEASON... 

The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC-20 and C-64. A 4 -pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

Plugs into User Port Provides Standard RS232 signal 
levels Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Data Set Ready). 

JE232CM $39.95 
VOICE SYNTHESIZER 

FOR COMMODORE VIC-20 AND C-64 
Plug -In - Talking in Minutes! 

JE520CM. (NEW So0%ere-see MOM $99.95 
TRS-80 Accessories 

MPI 51/411 DISK DRIVE 
Use asa second disk drive Single - 

sided Single/double density Full - 
height drive 48 TPI Documentation 
included Might: 3.7 lbs. 

MPI51S $69.95 

EXPAND TRS-80 MEMORY 
TRS-80 MODEL I, III 

Each KO comes complete wllh eight MM5290 1UP041 6/4 11 51 16K DynaMe 
RAMS end documentaton ton conversion. Model 1: 16K equipped wltI, Ex 
pennon Intertace can be expanded to 48K with 2 Kate. Model Ill. Can be 

expantle 
from 
r s16K 

l0 48K using 2 Kits. Each Kt will expend computer by 

TRS-16K3 200ns (Model Ill) $5.95 
TRS-16K4 250ns (Model 1) $5.49 

TRS-80 COLOR AND COLOR II 
Easy to Install KO comes complete wet 8 each 41645-20 1200ns) 64K 
Dynamic RAMS and documentation for coneerslon. Converts TRS-SO Color 
Computers win D. E. ET. F end NC circuit boards to 32K. Also converts 
TRS-80 Color Computer If to 64K. Flex DOS or 0S-9 required to unties 
lull 64K RAM on all computers. 
TRS-64K-2 $9.95 

Update! TRS-80 MODEL 114 4P Update! 
Easy to Install Kits come complete r/Oh TRS-64K-2 (8 ea. 4164N-20(200ns) 
04K Dynamic RAM.), TRS-646-2PAL (8 ere 4164's plus PAL chip) and docu- 
mentation for conversion. 

TRS-641(2 Expede Mode y hors te143a1( se Model IO 
8 4P freer 951-125K (w/Mom. DIM). - . - S 9.95 

TRS-64142PAL Expends Mode w (w/Black a White 
Monitors only) from 84K to 128K $29.95 

TRS-80 Model 100 NEC Olivetti 
Easy to Install Module pugs right Into to socket Increaeng memory in 8K 

Comments. Three modules will Increase your memory b Its loll capacity 
plete with module and documentaton for lnstallatlon. 

M1008K (TRSSo Mode 100 P Pmelee) 929.95 ea or 3/979.95 
NEC0KR (NEC PC -8201A) 829.95 mi.. 3/979.95 
OMts«K (Olivetti 5110) 529.95 as or 3/979.95 

TANDY 200 
Easy to ,nelll module plugs right into the socket Incremeng memory in 
24K Increments. Complete win module and documentation for instanahon. 
M200R (body 200 EMMealon). - . $99.95 ea. of 2/$189.95 

PROMETHEUS MODEMS 
Intelligent 1200/300 

Baud Modem with Real 
Time Clock/Calendar 

The ProModem- is a Bell 212A 11200/300) intelligent 
stand-alone modem Hayes command set compatible 
plus an additional extended command set Shown with 
alphanumeric display option. 

PM1200 RS -232 Stand -Alone Unit. $299.95 
OPTIONS FOR ProModem 1200 

PM-COM (Procom Communca, on software S 79.95 
Please spaclfy Operating System - 
Apple ProDOS or CP/M - or 
IBM. PC DOS or MS DOS 

PM-OP512K (Communication Butler Oplkt) $129.95 
BUF512K (512K Memory for PM-OP512K) S 54.95 
PM -ALP (Alphenumenc Deploy) $ 79.95 
PM -Special 92 

BUF512K e C PM- 1ALP) $249.95 

DATA BOOKS 

B 
30009 Intwei Deb Book 119953 $9.95 

Compete Line (1075 pages). 

30013 /dog Dab Book (19951 $9.95 
Anicroproceseors a. Support Chlor (1045 papesl 

210930 MU Memory Components NndbaL (1983/841.... 814.95 
Contras all Appllretens Notes Artet Realms, Data Sheets & other sign inlormaton on Inlet's RAM,. DRAMs, EPROM,. E'PROIAs and 
Bubde Marsomas 1880 page.). 

230043 
Intel MeooeM stern Coeeof ils ndbk. (1983/ RI 

$19.95 
Conte2 

volumes (2575 paged 
pnarele - 

30022 Notion& Lagk Deb Book Bat (1984) $24.95 
Volumes I e II (3485 pap 
Contdne inlomahon on Rotener's TM_ oroduct Ike and 054000 One, 
Tete mdudes 7400, 7aL, S. AS, 15 end ALS Series devices end 

541IC / 74HC / 54HCT / 74HCT High Speed Macro CMOS M.N. 
54C / 74C Pmlly. and CM OS L51 / VL51. 

Muffin -Style & Sprite -Style Fans 

d 
MUF60 (W143-15-24821 
Howard Industries (4.68"sq..60ctm1.... $9.95 
SU2C7 
EG8G Rotron 13.125' sq.. 32cfm) $9.95 

A VOICE: / 

Voice Synthesizers for Apple, Commodore, IBM & RS232 Computers 

NAV 
Demonstration 

Software 
Available, 

.1E520 
VOICE 6.111118312131 

NEarlrlaú I[ 

JE520 VOICE SYNTHESIZER 
FOR COMMODORE 84, VIC-20 - APPLE II, a+, lia 
Add speech capaS.l00 M your Commodore 64 or VIC-20, Apple 
.IH. IM computer with JAMECO's JE520 Se' W s Ne 

tir. Speech - the mostetlecrioe means of ocra 
omasiioses men -Is now medately evadable ter YOU, compute, 

aEduwlla wn Entenammen Instrumentalen 
Games Telecommunications Haneap Aids 

JE520 Featum 

More aóse Serre,e wnc allowMe lormrwf well over 

Allows music, graphics and speech smunaneoush 
Programs In BASIC and/. Aasamhbr 

Very understandpM and realmtw male wits 
and -e. ami.., aPsek., smlum, cont. end audio tack 

JE5as Model 
PlueM 

warmly wen complete documentation and 
er n rEau 5ODULE ample *Twee 

The .1E520 yell dug right into your computer and be Wong ...mutes lI produces a 

Natrona, clear 
natural voice The -outsaanding speech g IP, W ng 

m ry chaps. Case sue: 741 34-8, 
speech 1 Y'M Nè,901 

ICt 1pM bur 
prod 

tuatara 

COMMODORE 64 or VIC-20 MICE 
JE520CM 

1TS 
Voicetheeiear for Commodore N' 

VIC-20 
(Includes .521MMrpce Moduil. - .. $ 99.95 

JE521 Commodore Int M» Module 
ram for mmadw. 84 or VIC-20 es- Seci 9.95 

S 19.95 
APPLE II II+ and He 

JE520AP yoke Syntheaie,r for Apple II, II+ or /N (includes JE523 Interlace Module) 

E923 Apple feterbce Module 
for Apple 11, IM or IM ISw' Dial 

$119.95 
5 9.95 
5 39.95 

JE520 YOKE sye1HE5mER 
or E 2ae lgavJE 

as23iEs 
n 

NSmancE Moaa 

JE5201BM 
JE525TS 
JE525 

JE520 VOICE SYNTHESIZER 
Foe IBM OR ANY RS232 COMPUTER 

The JE520 Voice Synthesiser for IBM or RS232 computers has 
lite game features as ksted aboi The .1E525 Interece 14.ule 

s. alto Me .1E520 Series Wive Synthesizer to be Interlaced 
wshmon,,autan spylasmpuï0 met orleuneofa andad 
RS232 poor anti lagnc levelº. ne JE525 InlMaa Motlule la Po.r. from a wail Transformer Sample oogrem o ircEOea In 
the User Manual 

JE5251ntMeu Module Feature: 
IBM compaable 
CP/M Compatible 
raw. ON inaipero. 
Switch ter oit and DCE RS232 forma 
Int... b DU a DCE modes 
SMrwd.d sacs female ,s.,..tor 

IBM or Computers with RS232 
VokaSynthaalear for IBM or RS232 Computers (Includes JE5251eernece Module) 
Teat -to -Speech Program for IBM isu' osai 
IBM/RS2321merface Module 

.tr 
+ 

IIIIIIIIIIIIIIIII 
) 

n 

9199.95 
9 9.95 
9119.95 

IBM Accessories 
IBM PC/XT Compatible 

Keyboard 

1 Li I L)) (1_L. t t. If 1I Itt3 

ittt)-t(11tI 
111If11(t1r1111(1tIL 

IBM -5151 (5guiyalent to Keyeonics- 5151) $129.95 

Additional Add-Ons Available! 

MEMORY EXPANSION KITS 
IBM PC, PC XT and Compatibles 

The IBM64K Kt will increase memory in 64K byte increments The Kit le sample 
to Install - lust Insert the 9 64K RAM chips in the povldod sockets and set 
Me 2 groups of switches. Conversion documentation included 

IBM64K (Nine 200ns 64K RAMS) $7.95 
IBM PC AT 

Each kit comes complete with nine 128K dynamic RAMS and documentation 
ter conaetHon. 

IBM128K (Nine 200ns 128K RAMs) - . $43.95 

IBM PCXT Equivalent 
130 Watt Power Supply 

UPGRADE YOUR PC! 

Input: 110V P 60Hz Output: +5VDC P 15A. -5VDC 
0.5A. +12VDC ft 4.2A, -12VDC f 0.5A Plug compatible 
connectors Fits into IBM PC Weight: 6 lbs. 

IBM -PS $99.95 

Prometheus Modems 
The ProModem 12008/82 is a 1200/300 baud modem 
card which plugs into IBM PC and XT. Provides a third 
serial Comport. Two versions available: 1200B (without 
software) and 1200BS (with software). The PM1200BS 
is supplied with powerful MITE communications software 
from Mycroh Labs. Software available: PC DOS or MS DOS. 
PM1200B (without Software) $239.95 
PM1200BS (with MITE Software) $274.95 

NEW QUALITY APPLE NEW; 
COMPATIBLE CARDS 
For Apple II, II+ and Ile* 

IJffli Five Key 128K RAM Card Neu 
Soft..are P'ay'san! For Apple II, II+ and Ile 0441 

i-.;:01.1L.YïL-11..s. 

our_.: 
1niebentaag 2 

ea..,ualL' 
If I 

ne JEaaa is functionally compatible »nth the Apple II language card ntl 
with 

loo 
aonmare that can be used mit a etarldara 6K ca The 

und 

mod icaeons to your Apple computer Bee key software programs are 
puduidod Memory Sanag9ae n system uiliteK diaanosucs.demos. and RAM die 

rois Er DOS 3. a CPIse and Apple Pascal. Alsokatures 00S relocator Complete 
wan instruct.. 

l JE868 i((Expand-A-RAM) $119.95 
Applesurance Diagnostic Disk Controller Card 
Prevents Crashes: For Apple II, II+ and Ile* 
The JE877 senes as a d- gnost c lopl anand a dual 
disk drue control. he JE977 coil wry ár crock the operaing hardware of 
Seur system a t urn on your Apple or . Test your RA ROM, 

Complete 
ak d P m Diagnostic ut mes may be tance M at the ouch of a key. 

JE877 (DRV-1 /Applesurence II) $69.95 
Parallel Printer Card 

For Apple II, I1+ and Ile` 
The J6880 Primer Interlace board Is en ineipent interface to most or today's 
popper dot-matrix graphesrimers TheJE8801s luny comp.. von Apple CP.,Apollo 

Pascal for FORTRAN) and most other operating systems and software 
Packages avertable for Apple li t and re The .0E880 is shlpp a configured for Me 

AAdd writs n orrhmwfeatures0e 
re 
-c é o scr.'n echo ON or FF 

Il 
uto e sad: 

Mere. after carnage 
write 

return. set/clear 8th bol of the output data, ore MA morons 
Competeand morel 

JE880 (PRT-1) $59.95 
Parallel/Serial Buffer Card 
For Apple II, II+ and /lee 

TIeJF193 Palea the user wet up to 8. of adddbnal obuffred memory 118pages 
of enbrmaton) Usnglore parallel jumperca.tee00000. theJE883 we attach to Ina 
JESS0 labore) Parallel Care needed ter operation The .1E883 n*uaes a standard 

se 
Nature' Natures you mayre 

both 
and butter 

allel and 
formaran to 
serial 

2Sobuffered Nfes o1 Corners louts ne seh rial, 
one r let) Hmunaneouay. Complete yes inwruerona. 

JE883 PIS Buffer $79.95 

Jameco's New 1986 Catalog! 
Filled with New Products, Reduced Pricing 

and Valuable Pin -out Data. 
Send S1 Postage for FREE 1986 Jameco Catalog: 

$20 Minimum Order - W.B. tarde Only CA Realdenb: Add MA or 6%% Balle lia spas Masts- 30e emit 
Ssfepme: Add 5% plue 61.50Inauraeoa Sad $1RMtaga for FREE rasa Jam.ee C4serbe Priem SlalaetkOs,eg. 

And Ammo( teaaMdeoed 'mea» b recall a OaoMMyS al. Frye, _ FREEI 

MasterCard) 
\ < 

61. Order Button.- Woddende amero 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT CA 94002 
12/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043 

to á ¡Ole: DISK DRIVES 

Documentation 
Included 

RFD480 (Remex 5y4" DS full -ht.) $69.95 
FD55B (Teac Sw" DS half -nt.) $99.95 
SA455 (Shugart 51/4" DS half -ht.) $99.95 
TM100-2 (Tendon 51/4" DS full -ht) $99.95 
JMR 51/411 DISK DRIVE ENCLOSURES 

Complete with power supply, switch, power cord, 
fuseholder and connectors 

DDE-1 FH (Houses 1 wu -nt. 51e soppy drlye) . - $ 69.95 
DDE-2HH 

Soppy drives 
-nvámceg 

$ 79.95 
HDDE-1 FH (Houses 1 hard dove) $199.95 
General Application Keyboards 

Mitsumi 54 -Key 
Unencoded 
Keyboard 

SPST keyswitches 20 pin ribbon cable connection 
Low profile keys Features: cursor controls, control, 

caps (lock), function, enter and shift keys Color (key- 
caps): grey Weight: 1 Ib. Pinout incl. Size: 131/4'L 
41/4'W x 3/4"H 

KB54 $9.95 

74 -Key 
ASCII 
Cherry 
Keyboard 

HO --v- 
M1911181111111111131 ® asa Mea 
tionme MMM ass 13 WWMIM. IBa MMM 

7 -bit parallel ASCII Full Upper Case, Full Lower Case 
except I, es, n, o and p. Cursor keypad SPST mechani- 
cal keyswltches 26 -pin header connector Color: white 

Size: 18'1 x 61/4'W x 11/4"H Spec included 
KB8201 (1500 available) $14.95 

UV -EPROM ERASER 
8 Chips - 21 Minutes 1 

Erases all EPROMs. Erases up to 8 chips within 21 minutes (1 chip 
in 15 minutest Maintains constant exposure distance of one inch. 
Special conductive foam liner eliminates static build-up. Built-in 
safety lock to prevent IA/ exposure. Compact - only 9001- 
3.70'W x 2.8091. Complete with holding tray for 8 chips. 

DE -4 UV -EPROM Eraser $74.95 
UVS-11EL Replacement Bulb $17.95 
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4164 49Q ea. 41256 $2.95 ea. 
r 

STATIC RAMS 
2101 256x4 (450na) 
5101 256x4 (450na)(CMOS) 
2102L-4 1024x1 (450na)(LP) 
21021-2 1024x1 (250ns)1LP1 
2112 256x4 (450ns) 
2114 1024x4 (450ns) 
21141-4 1024x4 (450ns)1LP) 
21141-2 1024x4 (200ns)1LP) 
21141-15 1024x4 (15Ons)ILP) 
TMS4044-4 4096x1 (450n8) 
TMM2016-150 2048x8 (150na) 
TMM2016-100 2048x8 (100ns) 
HM6116-4 2048x8 (200ns)ICMOSI 
HM6116-3 2048x8 (150na)(CMOS) 
HM61161P-4 2048x8 (200ns)1CMOS1ILP) 
HM61161P-3 2048x8 (150ns11CMOS11LP1 
HM6116LP-2 2048x8 (120ns)1CMOS1ILP) 
HM6264P-15 8192x8 (150ns)(CMOS) 
HM62641P-15 8192x8 (150na)(CMOS)(LP) 
HM62641P-12 8192x8 (120na)(CMOS)11P) 

LP=Lew power 

DYNAMIC RAMS 
4116-250 16384x1 
4116-200 16384x1 
4116-150 16384x1 
4116-120 16384x1 
MK4332 32768x1 
4164-200 65536x1 
4164-150 65536x1 
4164-120 65536x1 
MCM6665 65536x1 
TMS4164 65536x1 
4164 -REFRESH 65536x1 
TMS4416 16384x4 
41128-150 131072x1 
41256-200 262144x1 
41256-150 262144x1 

5V=Single 5 Von Supply 

1.95 
3.95 
.99 

1.45 
2.99 
.99 

1.09 
1.49 
1.95 
1.95 
1.69 
2.49 
1.79 
1.89 
1.89 
1.99 
2.95 
4.75 
4.95 
5.95 

(250ns) .49 
(200ns) .69 
(150ns) .89 
(120ns1 1.49 
(200ns) 6.95 
(200nx)(5V) .49 
(150ns)(5V) .69 
(120ns))5V) 1.95 
(200nx)(5V) 1.95 
(150na)15V) 1.95 
(150ns)(SV)(REFRESH) 2.95 
(150ns)(5V) 4.95 
(150nx)(5V) 5.95 
(200ns)15V) 2.95 
(150ns)(5V) 2.95 

REFRESH=Pin 1 Refresh J 

8000 
8035 
8039 
8080 
8085 
8087-2 
8087 
8088 
8088-2 
8155 
8155-2 
8748 
8755 
80286 
80287 

1.95 
2.95 
2.95 
2.95 

139.95 
109.00 

7.95 
9.95 
2.95 
3.95 
9.95 

19.95 
129.95 
185.00 

8200 
8203 
8205 
8212 
8216 
8224 
8237 
8237-5 
8250 
8251 
8251A 
8253 
8253-5 
8255 
8255-5 
8259 
8259-5 
8272 
8279 
8279-5 
8282 
8284 
8286 
8288 

34.95 
3.29 
1.49 
1.49 
2.25 
4.95 
6.95 
6.95 
1.95 
2.49 
1.95 
2.49 
1.95 
2.49 
2.49 
2.95 
4.95 
2.95 
3.49 
3.95 
2.95 
3.95 
4.95, 

Z-80 
280 -CPU 2.5 MHz 1.79 

4.0 MHZ 
280A -CPU 1.89 
280A-CTC 1.95 
280A -DART 5.95 
280A -DMA 5.95 
280A -P10 1.95 
280A-510/0 5.95 
Z80A-S10/ 1 5.95 
Z80A-SIO/2 5.95 

8.0 MHZ 
2806 -CPU 4.95 
Z806-CTC 8.95 
280B -P10 8.95 
280B -DART 14.95 
Z808-510/0 12.95 
Z80B-S10/2 12.95 
Z8671 ZILOG 19.95. 

411 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000.800-662-6279 (CA) (408) 995-5430 

FAX (408) 275-8415 Telex 171-110 

6500 
1.0 MHz 

6502 2.79 
65CO21CMOS112.95 
6507 9.95 
6520 1.95 
6522 4.95 
6526 26.95 
6532 6.95 
6545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 

2.0 MHZ 
6502A 2.95 
6520A 2.95 
6522A 5.95 
6532A 11.95 
6545A 7.95 
6551A 6.95 

3.0 MHz 
65028 6.95A 

6800 
1.0 MHz 

6800 1.95 
6802 4.95 
6803 9.95 
6809 5.95 
6809E 5.95 
6810 1.95 
6820 2.95 
6821 1.95 
6840 6.95 
6843 19.95 
6844 12.95 
6845 4.95 
6847 11.95 
6850 1.95 
6883 22.95 

2.0 MHz 
681300 4.95 
681302 5.95 
68809E 7.95 
68609 7.95 
68621 4.95 
681345 8.95 
68850 3.95 
-8854 7.95J 

CLOCK 
CIRCUITS 

MM5369 1.95 
MM5369-EST 1.95 
MM58167 12.95 
MM58174 11.95 
MSM5832 2.95J 

r****HIGH-TECH**** 
NEC V20 pPD70108 $2095 

REPLACES 8088 TO SPEED UP IBM PC 10-40% 

* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 

* PIN COMPATIBLE WITH 8088 
* SUPERSET OF 8086/8088 INSTRUCTION 

SET 
* LOW POWER CMOS 

****SPOTLIGHT****, 
* COMPUTER MANAGED INVENTORY - 

VIRTUALLY NO BACK ORDERS! 

* VERY COMPETITIVE PRICES 

* FRIENDLY STAFF 
* FAST SERVICE - MOST ORDERS 

SHIPPED WITHIN 24 HOURS! 

* WE ACCEPT VISA AND MASTERCARD 

CRT 
CONTROLLERS 
6845 
68B45 
6847 
HD465055P 
MC1372 
8275 
7220 
CRT5027 
CRT5037 

'TMS9918A 

4.95 
8.95 

11.95 
6.95 
2.95 

26.95 
19.95 
12.95 

9.95 
19.95 

r DISK 
CONTROLLERS 
1771 4.95 
1791 9.95 
1793 9.95 
1795 12.95 
1797 12.95 
2791 19.95 
2793 19.95 
2797 29.95 
6843 19.95 
8272 4.95 
UPD765 4.95 
MB8876 12.95 
MB8877 12.95 
1691 6.95 

.2143 6.95, 

BIT RATE 
GENERATORS 

MC14411 
BR1941 
4702 
COM8116 

,MM5307 

9.95 
4.95 
9.95 
8.95 
4.95, 

r UARTS 
AY5-1013 
AY3-1015 
TR1602 
2651 
IM6402 
IM6403 

,IN58250 

3.95 
4.95 
3.95 
4.95 
6.95 
9.95 
6.95, 

SOUND CHIPS' 
76477 3.95 
76489 8.95 
551-263 39.95 
AY3-8910 12.95 
AY3-8912 12.95 
SP1000 39.00, 

P CRYSTALS 
32.768 KHz .95 

1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.097152 1.95 
2.4576 1.95 
3.2768 1.95 
3.579545 1.95 
4.0 1.95 
4.032 1.95 
5.0 1.95 
5.0688 1.95 
6.0 1.95 
6.144 1.95 
6.5536 1.95 
8.0 1.95 

10.0 1.95 
10.738635 1.95 
12.0 1.95 
14.31818 1.95 
15.0 1.95 
16.0 1.95 
17.430 1.95 
18.0 1.95 
18.432 1.95 
20.0 1.95 
22.1184 1.95 
24.0 1.95 
32.0 1.95 

CRYSTAL 
OSCILLATORS 
1.OMHz 
1.8432 
2.0 
2.4576 
2.5 
4.0 
5.0688 
6.0 
6.144 
8.0 
10.0 
12.0 
12.480 
15.0 
16.0 
18.432 
20.0 

.24 .0 

5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4 9 

MISC. 
TMS99531 9.95 
TMS99532 19.95 
ULN2003 .79 
3242 7.95 
3341 4.95 
MC3470 1.95 
MC3480 8.95 
MC3487 2.95 
11C90 13.95 
2513-001 UP 6.95 
AY5-2376 11.95 
AY5-3600 PRO 11.95I 

r 
EPROMS 

2708 1024x8 (450ns) 3.95 
2716-6 2048x8 (650na) 2.29 
2716 2048x8 (450nx))5V) 2.49 
2716-1 2048x8 (350ne)(5V) 3.95 
TMS2532 4096x8 (450ns)(5V) 3.95 
2732 4096x8 )450ns)(5V) 2.49 
2732A 4096x8 (250ns)(5V1(21 V PGM) 2.69 
2732A-2 4096x8 (200na)(5V)(21V PGM) 4.95 
27C64 8192x8 (250ne)(5V)(CMOS) 7.95 
2764 8192x8 (450nx)(5V) 2.29 
2764-250 8192x8 (250n8115V) 2.49 
2764-200 8192x8 (200ns)(5V) 4.95 
TMS2564 8192x8 (450na)(5V) 8.95 
MCM68766 8192x8 (350ns)(5V)(24 PIN) 17.95 

16384x8 (250ne)(5V) 3.49 
27C256 32768x8 (250nx)(5V)(CMOS) 15.95 
27256 32768x8 (250ns)(5V) 9.95 

5V=Single 5 Volt Supply 21V PGM=Program at 21 Volts, 

rSPECTRONICS CORPORATION 

(0 
EPROM ERASERS 

¿ PE -14T 

Capacity 
Chip 

Intensity 
(uW/Cmz) 

Unit 
Price Model Timer 

PE -14 NO 9 8,000 $83.00 
PE -14T VES 9 8,000 $119.00 
PE -24T YES 12 9,600 6175.00 

741.500 
741501 
741502 
741,503 
741504 
741S05 
741508 
741509 
741S10 
741511 
741.512 
741513 
741514 
741515 
741520 
741S21 
741S22 
741.527 
741528 
741530 
741S32 
74LS33 
741S37 
74LS38 
74LS42 
741847 
74LS48 
741S51 
74LS73 
74LS74 
741.575 
741S76 
741583 
741585 
74LS86 
741S90 
741S92 
741S93 
741595 
74LS107 
7415109 
7415112 
7415122 
741S123 
7415124 
7415125 
741S126 
741S132 
7415133 
741S136 
7415138 
7415139 
7415145 
7415147 
741S148 
7415151 
7415153 
7415154 
741S155 
741S156 
741S157 
7415158 
7415160 
7415161 
7415162 
7415163 

,7415164 

74LS00 
.16 
.18 
.17 
.18 
.16 
.18 
.18 
.18 
.16 
.22 
.22 
.26 
.39 
.26 
.17 
.22 
.22 
.23 
.26 
.17 
.18 
.28 
.26 
.26 
.39 
.59 
.69 
.17 
.29 
.24 
.29 
.29 
.49 
.49 
.22 
.39 
.49 
.39 
.49 
.34 
.36 
.29 
.45 
.49 

2.75 
.39 
.39 
.39 
.49 
.39 
.39 
.39 
.99 
.99 
.99 
.39 
.39 

1.49 
.59 
.49 
.35 
.29 
.29 
.39 
.49 
.39 
.49 

7415165 .65 
741S166 .95 
7415169 .95 
7415173 .49 
7415174 .39 
7415175 .39 
7415191 .49 
7415192 .69 
7415193 .69 
7415194 .69 
7415195 .69 
7415196 .59 
7415197 .59 
7415221 .59 
7418240 .69 
7415241 .69 
74LS242 .69 
74LS243 .69 
74LS244 .69 
7415245 .79 
7415251 .49 
74LS253 .49 
7415256 1.79 
7415257 .39 
7415258 .49 
7415259 1.29 
7415260 .49 
7415266 .39 
7415273 .79 
74LS279 .39 
741.5280 1.98 
7415283 .59 
741S290 .89 
7415293 .89 
7415299 1.49 
74LS322 3.95 
74LS323 2.49 
74LS364 1.95 
7415365 .39 
7415367 .39 
7415368 .39 
74LS373 .79 
7415374 .79 
7415375 .95 
741S377 .79 
741S378 1.18 
7415390 1.19 
74LS393 .79 
7415541 1.49 
7415624 1.95 
7415640 .99 
7415645 .99 
7415669 1.29 
7415670 .89 
7415682 3.20 
74LS683 3.20 
7415684 3.20 
7415688 2.40 
74LS783 22.95 
811895 1.49 
811596 1.49 
811597 1.49 
811598 1.49 
25152521 2.80 
25152569 2.80 
261531 1.95 
261532 1.95A 

I 
HIGH SPEED CMOS 

A new family of high speed CMOS logic featuring 
the speed of low power Schottky )ens typical gate 
propagation delay), combined with the advantages of 
CMOS: very low power consumption, superior noise 
immunity. and improved output drive. 

74HC00 
74HC: Operate at CMOS logic levels and are ideal 

for new. all-CMOS designs. 

74HC00 
74HCO2 
74HC04 
74HC08 
74HC10 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC51 
74HC74 
74HC85 
74HC86 
74HC93 
74HC107 
74HC109 
74HC112 
74HC125 
74HC132 
74HC133 
74HC138 
74HC139 

.59 74HC148 1.19 

.59 74HC151 .89 

.59 74HC154 2.49 

.59 74HC157 .89 

.59 74HC158 .95 

.79 74HC163 1.15 

.59 74HC175 .99 

.59 74HC240 1.89 

.59 74HC244 1.89 

.69 74HC245 1.89 

.59 74HC257 .85 

.75 74HC259 1.39 

.35 74HC273 1.89 

.69 74HC299 4.99 
1.19 74HC368 .99 

.79 74HC373 2.29 

.79 74HC374 2.29 

.79 74HC390 1.39 
1.19 74HC393 1.39 
1.19 74HC4017 1.99 

.69 74HC4020 1.39 

.99 74HC4049 .89 

.99 74HC4050 .89 

74HCTOO 
74HCT: Direct. drop -in 

and can be intermixed with 
74HCTOO 
74HCT02 
74HCT04 
74HCT08 
74HCT10 
74HCT11 
74HCT27 
74HCT30 
74HCT32 
74HCT74 
74HCT75 
74HCT138 
74HCT139 
74HCT154 
74HCT157 
74HCT158 
74HCT161 
74HCT164 

.69 

.69 

.69 

.69 

.69 

.69 

.69 

.69 

.79 

.85 

.95 
1.15 
1.15 
2.99 

.99 

.99 
1.29 
1.39 

replacements for LS TTL 
74LS in the same circuit. 

74HCT166 
74HCT174 
74HCT193 
74HCT194 
74HCT240 
74HCT241 
74HCT244 
74HCT245 
74HCT257 
74HCT259 
74HCT273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 
74HCT4017 
74HCT4040 
74HCT4060 

3.05 
1.09 
1.39 
1.19 
2.19 
2.19 
2.19 
2.19 

.99 
1.59 
2.09 
1.09 
2.49 
2.49 
1.59 
2.19 
1.59 
1.49, 

74F00 
74F02 
74F04 
74F08 
74F10 
74F32 
74F64 

.69 

.69 

.79 

.69 

.69 

.69 

.89 

74F00 
74F74 .79 
74F86 .99 
74F138 1.69 
74F139 1.69 
74F157 1.69 
74F240 3.29 
74F244 3.29 

74F251 1.69 
74F253 1.69 
74F257 1.69 
74F280 1.79 
74F283 3.95 
74F373 4.29 
74F374 4.29. 

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 

JDR Microdevices 
HOURS: M -W -F, 9-5 TU -TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order 510.00. For shipping and handling Include 52.50 for UPS 
Ground and 53.50 for UPS Air. Orders over 1 lb. and foreign orders may require 
additional shipping charges - please contact ola sales department for the amount. CA 
residents must Include rpplicable sales tax. All merchandise Is warrante -t for 90 days 
unless otherwise slated. Prices are subject to change without notice. We are not 
responsible for typographical errors. We reserve the right to limit quantifies and to 
substitute manufacturer. All merchandise subject to ptor sale. 

©COPYRIGHT 1985 JDR MICRODEVICES, INC. THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR MICRODEVICES 
AND JDR INSTUMENTS ARE TRADEMARKS OF JDR MICRODEVICES. IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 

APPLE IS A TRADEMARK OF APPLE COMPUTER. 
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 JDR Microdevices 1224 South Bascom Avenue, San Jose, CA 95128 
(408) 995-5430 FAX (408) 275-8415 Telex 171-110 I 

CMOS 7400/9000 
4001 .19 14419 4.95 7400 .19 74147 2.49 
4011 .19 14433 14.95 7402 .19 74148 1.20 
4012 .25 4503 .49 7404 .19 74150 1.35 
4013 .35 4511 .69 7406 .29 74151 .55 
4015 .29 4516 .79 7407 .29 74153 .55 
4016 .29 4518 .85 7408 .24 74154 1.49 
4017 .49 4522 .79 7410 .19 74155 .75 
4018 .69 4526 .79 7411 .25 74157 .55 
4020 .59 4527 1.95 7414 .49 74159 1.65 
4021 .69 4528 .79 7416 .25 74161 .69 
4024 .49 4529 2.95 7417 .25 74163 .69 
4025 .25 4532 1.95 7420 .19 74164 .85 
4027 .39 7423 .29 74165 .85 
4028 .65 4541 1.29 7430 .19 74166 1.00 
4035 .69 4553 5.79 7432 .29 74175 .89 
4040 .69 4585 .75 7438 .29 74177 .75 
4041 .75 4702 12.95 7442 .49 74178 1.15 
4042 .59 74C00 .29 7445 .69 74181 2.25 
4043 .85 74C14 .59 7447 .89 74182 .75 
4044 .69 74C74 .59 7470 .35 74184 2.00 
4045 1.98 74C83 1.95 7473 .34 74191 1.15 
4046 .69 74C85 1.49 7474 .33 74192 .79 
4047 .69 74C95 .99 7475 .45 74194 .85 
4049 .29 74C150 5.75 7476 .35 74196 .79 
4050 .29 74C151 2.25 7483 .50 74197 .75 
4051 .69 74C161 .99 7485 .59 74199 1.35 
4052 .69 74C163 .99 7486 .35 74221 1.35 
4053 .69 74C164 1.39 7489 2.15 74246 1.35 
4056 2.19 74C192 1.49 7490 .39 74247 1.25 
4060 .69 74C193 1.49 7492 .50 74248 1.85 
4066 .29 74C221 1.75 7493 .35 74249 1.95 
4069 .19 74C240 1.89 7495 .55 74251 .75 
4076 .59 74C244 1.89 7497 2.75 74265 1.35 

'4077 .29 74C374 1.99 74100 2.29 74273 1.95 
4081 .22 74C905 10.95 74121 .29 74278 3.11 
4085 .79 74C911 8.95 74123 .49 74367 .65 
4086 .89 74C917 8.95 74125 .45 74368 65 
4093 .49 74C922 4.49 74141 .65 9368 3.95 
4094 2.49 74C923 4.95 74143 5.95 9602 1.50 
14411 9.95 74C926 7.95 74144 2.95 9637 2.95 

`14412 6.95 80C97 .95. 74145 .60 96S02 1.95 

EDGECARD CONNECTORS 
100 PIN ST S-100 .125 3.95 
100 PIN WW S-100 .125 4.95 
62 PIN ST IBM PC .100 1.95 
50 PIN ST APPLE .100 2.95 
44 PIN ST STD .156 1.95 
44 PIN WIN STD .156 4.95 

e 
74500 

74S00 
74S02 
74S03 
74504 
74S05 
74S08 
74510 
74515 
74530 
74S32 
74S37 
74S38 
74574 
74585 
74586 
745112 
745124 
74S138 
745140 
745151 
745153 
745157 
745158 

,745161 

.29 

.29 

.29 

.29 
29 
.35 
.29 
.35 
.29 
.35 
.69 
.69 
.49 
.95 
.35 
.50 

2.75 
.79 
.55 
.79 
.79 
.79 
.95 

1.29 

745163 
74S168 
745174 
745175 
74S188 
745189 
745195 
74S196 
745197 
74S226 
745240 
745241 
745244 
745257 
745253 
745258 
745280 
745287 
745288 
745299 
74S373 
745374 
745471 
745571 

1.29 
3.95 

.79 

.79 
1.95 
1.95 
1.49 
1.49 
1.49 
3.99 
1.49 
1.49 
1.49 

.79 

.79 

.95 
1.95 
1.69 
1.69 
2.95 
1.69 
1.69 
4.95 
2.954 

I 
DATA ACO INTERFACE' 

ADCO800 15.55 
ADC0804 3.49 
ADC0809 4.49 
ADC0816 14.95 
ADC0817 9.95 
ADC0831 8.95 
DACO800 4.49 
DAC0806 1.95 
DAC0808 2.95 
DAC1020 8.25 
DAC1022 5.95 

C1408LB 2.95 

T26 
T28 
195 
T96 
T97 
T98 
M8131 
P8304 
S8833 
S8835 
58836 
58837 

1.29 
1.29 
.89 
.89 
.59 
.89 

2.95 
2.29 
2.25 
1.99 
.99 

1.654 

36 PIN CENTRONICS 
MALE 

IDCE N36 RIBBON CABLE 6.95 
CEN36 SOLDER CUP 4.95 
CEN36PC RI ANGLE PC MOUNT 4.95 

FEMALE 
IDCEN36 F RIBBON CABLE 7.95, 

INTERSIL 
ICL7106 9.95 
ICL7107 12.95 
ICL7660 2.95 
ICL8038 4.95 
ICM7207A 5.95 J 
ICM7208 15.95 

VOLTAGE 
REGULATORS 

TO -220 CASE 
78051 .49 79057 .59 
78081 .49 7908T .59 
78121 .49 79121 .59 
7815T .49 79151 .59 

TO -3 CASE 
7805K 1.39 7905K 1.49 
7812K 1.39 7912K 1.49 

TO -92 CASE 
78/05 .49 79/05 .69 
78L12 .49 79/12 .69 
OTHER VOLTAGE REGS 
LM323K5V 3A TO -3 4.79 
LM338K Ad! . 5A TO -3 3.95 
78H05K5V 5A TO -3 7.95 
78H12K12V5A TO -3 8.95 
78P05K 5V 10A TO -3 14.95, 

e 
IC SOCKETS 

8 PIN ST 
14 PIN ST 
16 PIN ST 
18 PIN ST 
20 PIN ST 

1-99 100 
.13 .11 
.15 .12 
.17 .13 
.20 .18 
.29 .27 

22 PIN ST .30 .27 
24 PIN ST .30 .27 
28 PIN ST .40 .32 
40 PIN ST .49 .39 
64 PIN ST 4.25 CALL 

ST SOLDERTAIL 
8 PIN WIN .59 .49 

14 PIN WW .69 .52 
16 PIN WIN .69 .58 
18 PIN WW .99 .90 
20 PIN WW 1.09 .98 
22 PIN WW 1.39 1.28 
24 PIN WIN 1.49 1.35 
28 PIN WW 1.69 1.49 
40 PIN WW 1.99 1.80 

WW=WIREWRAP 
16 PIN ZIF 4.95 CALL 
24 PIN ZIF 5.95 CALL 
28 PIN ZIF 6.95 CALL 
40 PIN ZIF 9.95 CALL 

ZIF=TEXTOOL 
(ZERO INSERTION FORCEZ 

DIP CONNECTONS 

DESCRIPTION ORDER BY CONTACTS 
8 14 16 18 20 22 24 28 40 

HIGH RELIABILITY TOOLED 
ST IC SOCKETS 

AUGATxxST .62 .79 .89 1.09 1.29 1.39 1.49 1.69 2.49 
HIGH RELIABILITY TOOLED 

WIN IC SOCKETS W AUGATxxW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 5.40 

COMPONENT CARRIES 
(DIP HEADERS) ICCxx .49 .59 .69 .99 .99 .99 .99 1.09 1.49 
RIBBON CABLE 
DIP PLUGS (IDC) 

IDPxx --- .95 .95 --- _- 1.75 --- 2.95 

FOR ORDERING INSTRUCTIONS SEE D -SUBMINIATURE BELOW 

0004 
ICC16 IDP14 

.e e .... 

IIIIIIIIi 
AUGAT24ST 

0 -SUBMINIATURE 

DESCRIPTION ORDER BY 
CONTACTS 

9 15 19 25 37 50 

SOLDER CUP 
MALE DBxxP .82 .90 1.25 1.25 1.80 3.48 
FEMALE DBxxS .95 1.15 1.50 1.50 2.35 4.32 

RIGHT ANGLE 
PC SOLDER 

MALE DBxxPR 1.20 1.49 - 1.95 2.65 --- 
FEMALE DBxxSR 1.25 1.55 -- 2.00 2.79 --- 

WIRE WRAP MALE DBxxPWW 1.69 2.56 -- 3.89 5.60 -- 
FEMALE DBxxSWW 2.76 4.27 -- 6.84 9.95 -- 

IDC 
RIBBON CABLE 

MALE IDBxxP 2.70 2.95 -- 3.98 5.70 --- 
FEMALE IDBxxS 2.92 3.20 -- 4.33 6.76 --- 

HOODS 
METAL MHOODxx 1.25 1.25 1.30 1.30 -- --- 
GREY HOODxx .65 .65 --- .65 .75 .95 

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. 

MOUNTING HARDWARE $1.00 

MTG HDWR 

, D837S 

IDB375 

IDC CONNECTORS 

DESCRIPTION ORDER BY 
CONTACTS 

10 20 26 34 40 50 
SOLDER HEADER IDHxxS .82 1.29 1.68 2.20 2.58 3.24 

RIGHT ANGLE SOLDER HEADER IDHxxSR .85 1.35 1.76 2.21 2.72 3.39 
WW HEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 6.63 

RIGHT ANGLE WW HEADER IDHxxWR 2.05 3.28 4.22 4.45 4.80 7.30 
RIBBON HEADER SOCKET IDSxx .79 .99 1.39 1.59 1.99 2.25 

RIBBON HEADER IDMxx -- 5.50 6.25 7.00 7.50 8.50 
RIBBON EDGE CARD IDExx 1.75 2.25 2.65 2.75 3.80 3.95 

FOR ORDERING INSTRUCTIONS SEE D-SURMINIATURE ABOVE 

Ì9 

U 
®®L4fd®61®®®®®® 

YKA®®®®®®®®®®®®®' 

II ................ 

10534 

IDE50 

HARD TO FIND 
"SNAPABLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 
ALL WITH .1" CENTERS 

1x40 STRAIGHT LEAD .99 
1x40 RIGHT ANGLE 1.49 
2x40 STRAIGHT LEAD 2.49 
2x40 RIGHT ANGLE 2.99 

SHORTING 
BLOCKS 

GOLD 
CONTACTS 
SPACED 
AT .1" 
CENTERS 

5/$1.00 

Let me tell you how much I appreciate your 
Sales & Customer Service staffs. My recent 
order was filled in amost courteous &prompt 
manrer& I will deal withyou in the future to 
the exclusion of other similar firms who 
obviously don't need customers bothering 
then:. Thank you, 

f.K. 
Chapel Hill, NC. 

LINEAR 
TL066 .99 LM733 .98 
TL071 .69 LM741 .29 
TL072 1.09 LM747 .69 
TL074 1.95 LM748 .59 
TL081 .59 MC1330 1.69 
TL082 .99 MC1350 1.19 
11084 1.49 MC1372 6.95 
LM301 .34 LM1414 1.59 
LM309K 1.25 LM1458 .49 
LM311 .59 LM1488 .49 
LM311H .89 LM1489 .49 
LM317K 3.49 LM1496 .85 
LM317T .95 LM1812 8.25 
LM318 1.49 LM1889 1.95 
1M319 1.25 ULN2003 .79 
LM320 se17900 XR2206 3.75 
LM322 1.65 XR2211 2.95 
LM323K 4.79 XR2240 1.95 
LM324 .49 MP02907 1.95 
LM331 3.95 LM2917 1.95 
LM334 1.19 CA3046 .89 
LM335 1.40 CA3081 .99 
LM336 1.75 CA3082 .99 
LM337K 3.95 CA3086 .80 
LM338K 3.95 CA3089 1.95 
LM339 .59 CA3130E .99 
LM340 see7800 CA3146 1.29 
LM350T 4.60 CA3160 1.19 
LF353 .59 MC3470 1.95 
LF356 .99 MC3480 8.95 
' F357 .99 MC3487 2.95 
LM358 .59 1.1183900 .49 
LM380 .89 LM3909 .98 
LM383 1.95 LM3911 2.25 
LM386 .89 LM3914 2.39 
LM393 .45 MC4024 3.49 
LM394H 4.60 MC40 3.99 
TL494 4.20 RC4136 1.25 
TL497 3.25 RC4558 .69 
NE555 .29 LM13600 1.49 
NE556 .49 75107 1.49 
NE558 1.29 75110 1.95 
NE564 1.95 75150 1.95 
LM565 .95 75154 1.95 
LM566 1.49 75188 1.25 
LM567 .79 75189 1.25 
NE570 2.95 75451 .39 
NE590 2.50 75452 .39 
NE592 .98 75453 .39 
M710 .75 75477 1.29 
M723 .49 75492 .79 
H=TO-5 CAN. K=TO-3. T=T0-220 

r DIODES/OPTO/TRANSISTORS 
1N751 .25 4N26 .69 
1N759 .25 4N27 .69 
1N4148 25/1.00 4N28 .69 
1N4004 10/1.00 4N33 .89 
1N5402 .25 4N37 1.19 
KBP04 .55 MCT-2 .59 
KBU8A .95 MCT-6 1.29 
MDA990-2 .35 TIL-111 .99 
N2222 .25 2N3906 .10 
PN2222 .10 2N4401 .25 
2N2905 .50 2N4402 .25 
2N2907 .25 2N4403 .25 
2N3055 .79 21116045 1.75 

'2N3904 10 TIP31 .49 

LED DISPLAYS 
FND-357(359) COM CATHODE .362" 1.25 
FND-500(503) COW CATHODE 1.49 
FND-507)510) COM CATHODE 1.49 
MAN -72 COM ANODE .99 
MAN -74 COM CATHODE .99 
MAN -8940 COM CATHODE 1.99 
111-313 COM CATHODE .45 
HP5082-7760 COM CATHODE .43" 1.29 
TIL-311 4x7 HEX W/LOGIC .270" 9.95 
HP5082-7340 4x7 HEX W/LOGIC 7.95 

DIFFUSED LEDS 1-99 100 -UP 
JUMBO RED T1'/ .10 .09 
JUMBO GREEN Ti',', .14 .12 
JUMBO YELLOW Ti E, .14 .12 
MOUNTING HDW T1% .10 .09 

,,MINI RED Ti .10 .09 

r 
SWITCHES 

SPST MINI -TOGGLE ON -ON 1.25 
DPDT MINI -TOGGLE ON -ON 1.50 
°PDT MINI -TOGGLE ON -OFF -ON 1.75 
SPST MINI -PUSHBUTTON N.O. .39 
SPST MINI -PUSHBUTTON N.C. .39 
SPST TOGGLE ON-OFF .49 
BCD OUTPUT 10 POSITION 6 PIN DIP 1.95 

DIP SWITCHES 
4 POSITION 85 7 POSITION 95 
5 POSITION 90 8 POSITION 95 

,6 POSITION 90 10 POSITION 1 29 

r 
RIBBON CABLE 

CONTACTS 

10 
16 
20 
25 
26 
34 
40 
50 

SINGLE COLOR 
1' 

.18 

.28 

.36 

.45 

.46 

.61 

.72 

.89 

10' 
1.60 
2.50 
3.20 
4.00 
4.10 
5.40 

COLOR CODED 
1' 

.30 

.48 
.60 
.75 
.78 

1.07 

10' 
2.75 
4.40 
5.50 
8.85 
7.15 
9.35 

6.40 
7.50 

120 
1.50 

11.00 
13.25 

CALL FOR VOLUME QUOTES ©COPYRIGHT 1985 JDR MICRODEVICES 
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ORDER TOLL FREE 800-538-5000 800-662-6279 (CA) 

WIRE WRAP PROTOTYPE CARDS 
FR -4 EPDXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE -CARD FINGERS 

IBM-PR2 
IBM 

BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 

IBM-PR1 WITH SV AND GROUND PLANE .. . 527.95 
IBM-PR2 AS ABOVE WITH DECODING LAYOUT $29.95 

S-100 
P100-1 BARE - NO FOIL PADS 515.15 
P100-2 HORIZONTAL BUS 521.80 
P100-3 VERTICAL BUS $21.80 
P100-4 SINGLE FOIL PADS PER HOLE 522.75 

P500-1 
P500-3 
P500-4 
7060-45 - 

APPLE 
BARE - NO FOIL PADS $15.15 
HORIZONTAL BUS 522.75 
SINGLE FOIL PADS PER HOLE 521.80 
FOR APPLE Ile AUX SLOT $30.00 

SOCKET -WRAP I.D. TM 

SLIPS OVER WIRE WRAP PINS 
IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 
CAN WRITE ON PLASTIC; SUCH AS IC S 

: 
ry 

PINS PARTS PCK. OF PRICE g; 
8 IDWRAP 08 10 1.95 -- 

14 IDWRAP 14 10 1.95 m 
16 IDWRAP 16 10 1.95 
18 IDWRAP 18 5 1.95 
20 IDWRAP 20 5 1.95 
22 IDWRAP 22 5 1.95 
24 
28 

IDWRAP 24 
IDWRAP 28 

5 
5 

1.95 
1.95 

40 IDWRAP40 5 1.95 
PLEASE ORDER BY NUMBER OF 

PACKAGES (PCK. OF) 

n 

i: 

.. 
- 
-o - o 
o. 

ID WRAP 24 

4 

r 

1.014 
6.8 
10 
22 
.22 

CAPACITORS 
TANTALUM 

15V .35 .4714 
15V .70 1.0 
15V .80 2.2 
15V 1.35 4.7 
35V .40 10 

35V .45 
35V .45 
35V .65 
35V .85 
35V 1.00 

DISC 
100 50V .05 680 50V 
22 50V .05 .00114 50V 
27 50V .05 .0022 50V 
33 50V .05 .005 50V 
47 50V .05 .01 50V 
68 50V .05 .02 50V 
100 50V .05 .05 50V 
220 50V .05 .1 12V 
060 50V .05 .1 50V 

MONOLITHIC 
.01pí 50V .14 .114 50V .18 
.04714 50V .15 .4714 50V .25 

ELECTROLYTIC 
RADIAL AXIAL 

1pl 25V .14 114 50V .14 
2.2 35V .15 10 50V .16 
4.7 50V .15 22 16V .14 
10 50V .15 47 50V .20 
47 35V .18 100 35V .25 
100 16V .18 220 25V .30 
220 35V .20 470 50V .50 
470 25V .30 1000 16V .60 
2200 16V .70 2200 16V .70 
4700 25V 1.45 4700 16V 1.25 

.05 

.05 

.05 

.05 

.07 

.07 

.07 

.10 

.12 

COMPUTER GRADE 44.00014 30V 3.954 

r 

PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 

IN ASSORTED COLORS $27.50 
100ea: 5.5", 6.0", 6.5", 7.0" 

250ea: 2.5". 4.5", 5.0" 
500ea: 3.0". 3.5", 4.0" 

SPOOLS 
100 feet $4.30 250 feet 57.25 
500 feet $13.25 1000 feet $21.95 

Please specify color: 
Blue, Black, Yellow or Red 

EMI FILTER $4.95 
MANUFACTURED 
BY CO RCOM 
LOW COST 
FITS LC -HP BELOW 
6 AMP 120,240 VOLT j F 

6 FOOT LINE CORDS 
LC -2 2 CONDUCTOR 
LC -3 2 CONDUCTOR 
LC -HP 3 CONDUCTOR Wz STD 

FEMALE SOCKET 

MUFFIN FANS 
3.15" SQ ROTRON 
3.63" SQ ETRI 
3.18"" SQ MASUSHITA 

.39 

.99 

1.49 

14.95 
14.95 
16.95 

FRAME STYLE 
TRANSFORMERS 

12.6V AC CT 
12.6V AC CT 
12.6V AC CT 
25.2V AC CT 

2 AMP 5 95 
4 AMP 7.95 
8 AMP 10.95 
2 AMP 95J 

r25 PIN D -SUB 
LGENDER 
CHANGERS 

$7.95 

DATARASE EPROM ERASER $34.95 
ERASES TWO EPROMS IN 10 MINUTES 
COMPACT -NO DRAWER 
THIN METAL SHUTTER 
PREVENTS UV LIGHT 
FROM ESCAPING - J 

114 WATT RESISTORS 
5% CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 
10 PCS same value .05 100 PCS same value .02 
50 PCS same value .025 1000 PCS sane value .015.4 

RESISTOR NETWORKS 
SIP 10 PIN 9 RESISTOR 
SIP 8 PIN 7 RESISTOR 
DIP 16 PIN 8 RESISTOR 
DIP 16 PIN 15 RESISTOR 
DIP 14 PIN 7 RESISTOR 
DIP 14 PIN 13 RESISTOR 

.69 

.59 
1.09 
1.09 

.99 

.994 

SPECIALS ON BYPASS CAPACITORS " 
01 ¡rf CERAMIC DISC 100 $5.00 

.01 ¡7f MONOLITHIC 

.1 ¡A CERAMIC DISC 
L.1 ¡f MONOLITHIC 

100 $10.00 
100 $6.50 

100 $12.504 

WISH SOLDERLESS BREADBOARDS 
PART 

NUMBER DIMENSIONS DISTRIBUTION 
STRIP(S) 

TIE 
POINTS 

TERMINAL 
STRIP(S) 

TIE 
POINTS 

BINDING 
POSTS 

PRICE 

WBU-D 
WBU-T 
WBU-204-3 

.38 x 6.50" 
1.38 x 6.50" 
3.94 x 8.45" 

WBU-204 
WBU-206 
WBU-208 

5.13 x 8.45" 
6.88 x 9.06" 
8.25 x 9.45" 

4 

5 

7 

100 

100 
400 
500 
700 

2 

2 

3 

4 

630 
1260 
1260 
1890 
2520 

2 

3 

4 

2.95 
6.95 

17.95 
24.95 
29.95 
39.95 

411M 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000.800-662-6279 (CA) (408) 995-5430 

FAX (408) 275-8415 Telex 171-110 

ALL MERCHANDISE 100% GUARANTEED 

r 

SWITCHING POWER SUPPLIES 

PS -IBM $99.95 
FOR IBM PC -XT COMPATIBLE 

* 130 WATTS 
+5V @ 15A, +12V @ 4.2A 
-5V @ .5A, -12V @ .5A 
ONE YEAR WARRANTY 

PS -IBM -150 $129.95 
150 WATTS 
FOR IBM PC -XT COMPATIBLE 
+12@5.2A, +5@16A 

-12@.5A.-5@.5A 
ONE YEAR WARRANTY 

PS -100 
100 WATTS 
SWITCH ON REAR 
FOR USE IN OTHER IBM 
TYPE MACHINES 

* 90 DAY WARRANTY 

PS -130 
130 WATTS 
SWITCH ON REAR 
FOR USE IN OTHER IBM 
TYPE MACHINES 
90 DAY WARRANTY 

PS -A 549.95 
USE TO POWER APPLE TYPE 
SYSTEMS 
+5V@4A, +12V@2.5A 
-5V @ .5A, -12V @ .5A 
APPLE POWER CONNECTOR 

PS -3 $39.95 
AS USED IN APPLE III 
+5V@4A,+12V@2.5A 
-5V @ .25A, -12V @ .30A, 
15.5" x 4.5" x 2.0", .884 LBS. 

PS-ASTEC $19.95 
CAN POWER TWO 5Y." FDDS 
+5V @ 2.5A, +12V @ 2A 
-12V @ .1A 

* +5V @ 5A IF +12V IS NOT USED 
6.3" x 4.0" x 1.9", 1 LB. 

PS-TDK $29.95 
+5V @ 4A, +12V @ 2A 
+12V @ 2.8A, -12V @ .30A 
6.2" x 7.4" x 1.7", 1.6 LBS. 

PS-IBM/150 

PS -100/130 

PS -A 

PS-ASTEC 

NEW BOOKS BY 1 

STEVE CIARCIA 
BIULD YOUR OWN 

Z80 COMPUTER 519.95 
CIRCUIT CELLAR VOL 1 517.95 
CIRCUIT CELLAR VOL 2 $18.95 
CIRCUIT CELLAR VOL 3 $18.95 

`CIRCUIT CELLAR VOL 4 $18.95) 

r MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP $14.95 
OVER 800 PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
Cs. INCLUDES TEL CMOS, 74LS00. 

MEMORY, CPUs, MPU SUPPORT. 
AND MUCH MORE! 

IC MASTER $79.95 
THE INDUSTRY STANDARD 

A complete listing of currently manufactured ICs from over 
225 manufacturers. It includes a part S Index. an alternative 
source guide as well as specification and application notes on 

,thousands of devices 

RELAYS 
VOLTAGE CONTACTS FITS PRICE 

L 

5 VDC 
12 VDC 
6 VDC 

12 VDC 
24 VDC 
48 VDC 

120 VAC 

SPST REED 
DPDT 2 AMP 
6PDT 3 AMP 
4PDT 3 AMP 

DIP 
DIP 

RELAY SOC 
RELAY SOC 

DPDT 3 AMP RELAY SOC 

4PDT 3 AMP 
4PDT 3 AMP 

RELAY SOC 
RELAY SOC 

3.95 
3.95 
2.95 
3.95 
3.95 
3.95 
3.95 

4 

rLITHIUM BATTERY" 
AS USED IN CLOCK CIRCUITS 

1 ' r I. 

3 VOLT BATTERY 
,BATTERY HOLDER 

$3_95 
5149) 

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE 

JDR Microdevices 

$89.95 

$99.95 

HOURS: M -W -F, 9-5 TU -TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS 
Ground and $3.50 for UPS Air. Orders over 1 lb. and foreign orders may require 
additional stripping charges - please contact our sales department fer the amount. CA. 
residents must include applicable sales tax. All merchandise is warran-od for 90 days 
unless otherwise stated. Peces are 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 to prior sale. 

©COPYRIGHT 1985 JDR MICRODEVICES 
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*JDR Microdevices 1224 South Bascom Avenue, San Jose, CA 95128 
(408) 995-5430 FAX (408) 275-8415 Telex 171-110 e PRINTER BUFFERS 

FREESCOMPUTER FOR OTHER TASKS WHILE 
PRINTING LONG DOCUMENTS. 
STANDALONE DESIGN - WORKS WITH ANY 
COMPUTER OR PRINTER. 
ALL MODELS FEATURE PRINT PAUSE, 
MEMORY CHECK AND 
GRAPHICS CAPABILITY. 

SP120P PARALLEL 5139.95 
64K UPGRADABLE TO 256K 
LED INDICATOR SHOWS VOLUME OF DATA IN 
BUFFER 

SP120S RS232 SERIAL 5159.95 
64K UPGRADABLE TO 256K 
SIX SELECTABLE BAUD RATES FROM 
6006 - 19.200B 

SP110 PARALLEL 5249.95 
64K UPGRADABLE TO 512K 
SPOOLS OUTPUT OF UP TO 
THREE COMPUTERS 
LED BARGRAPH DISPLAYS AMOUNT 
OF DATA IN BUFFER 
RESET FUNCTION CLEARS DATA IN BUFFER 
REPEAT FUNCTION CAN PRODUCE MULTIPLE 
COPIES OF A DOCUMENT 

V-MD1D 
V-MD2D 

'`V-MD110D 

SP120 SP110 

DAL 3 -WAY SWITCH BOXES 
* SERIAL OR PARALLEL 
* CONNECTS 3 PRINTERS TO 1 

COMPUTER OR 3 COMPUTERS 
TO 1 PRINTER 

* ALL LINES SWITCHED 
* HIGH QUALITY ROTARY SWITCH 

MOUNTED ON PCB 
* GOLD CONTACTS 
* STURDY METAL ENCLOSURE 

SWITCH -3P CENTRONICS PARALLEL 99.95 
`SWITCH -3S RS232 SERIAL 99.95 

IBM 
PRINTER 

CABLE 
* DB25 TO 

CENTRONICS 
* SHIELDED 

CABLE 

A9.95, 
NASHUA DISKETTE SPECIALS 

51/4" SOFT SECTOR 
DS/DD WITH HUB RINGS 

$9.90 89Cea 79Cea 
BOX OF 10 BULK OTY 50 BULK OTY 250 

NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST 
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES 

6> TESTED, SEE "COMPARING FLOPPY DISKS'. BYTE 9-84. 

DISKETTES 
NASHUA 51/4" 

N-MD2D DS/ DD SOFT SECTOR 
N-MD2F DS/QUAD SOFT SECTOR 
N-MD2H DS/HIGH DENSITY FOR AT 

NASHUA 8" 
N-FD1 SS/DD SOFT SECTOR 
N-FD2D DS/DD SOFT SECTOR 

NASHUA 3.5" 
N-3.5SS 3 5" SS DD FOR MACINTOSH 532.95 

VERBATIM 51/4" 
SS/DD SOFT SECTOR 
DS/DD SOFT SECTOR 
SS/DD 10 SECTOR HARD 

59.90 
$34.95 
$49.95 

527.95 
534.95 

523.95 
$29.95 
523.95, 

r EXTENDER CARDS 

IBM 

IBM-PC 
IBM -AT 
APPLE II 
APPLE Ile 
MULTIBUS 

545.00 
568.00 
545.00 
545.00 
586.00 

POWER STRIPS 
UL APPROVED 
15A CIRCUIT BREAKER 

$12.95 

ess..s111 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

MODEL 
2000 

$389 
BAND WIDTH - DC: TO20 MHz (-3db) 

AC: 10 Hz TO 20MHZ (-3db) 
SWEEP TIME - .2 5SEC TO .5 SEC/DIV 
ON 20 RANGES 
COMPLETE MANUAL AND HIGH QUALITY 
HOOK -ON PROBES INCLUDED 
INPUT IMPEDANCE: 1 MEG OHM 
TV VIDEO SYNC FILTER 
X -Y AND Z AXIS OPERATION 
110/220 VOLT OPERATION 
COMPONENT TESTER 
LP CONSUMPTION - 19 WATTS 
BUILT-IN CALIBRATOR 
AUTOMATIC OR TRIGGERED TIMEBASE 

MODEL 
3500 

$549 

JOYSTICKS 

$7.95 

1 $4.95 

DISKETTE FILE 

$8.95 

HOLDS 70 5 DISKETTES 

TANDON 
TM1 00-2 51/4" (FOR IBM) DS/DD 

MPI-B52 5w'" (FOR 
MPóS/DD 

FLOPPY DISK DRIVES 
TEAC 

FD -55B '/z HEIGHT DS/DD $89.95 
FD -55F '/z HEIGHT DS/QUAD $99.95 

SHUGART 
SA460 51/2" (80 TRACK) DS/QUAD $199.951--'. 

TEAC FD 558 

$99.95 

$89.95 

SIEMENS 8" DISK DRIVES 
FD1 00-8 SS/DD SA801 EQUIV $119.00 
FD200-8 DS/DD SA851 EQUIV $159.00 

JFORMAT-2 SOFTWARE $49.95 TANDON TM100-2 
SUPPORT FOR QUAD DENSITY DRIVES FROM TALL TREE SYSTEMS I 

e 
DISK DRIVE CABINETS 

51/4" DRIVE ENCLOSURES 
CAB -APPLE APPLE TYPE DRIVE CABINET 524.95 

WITHOUT POWER SUPPLY 
CAB-1FH5 FULL HEIGHT 51/4" BEIGE DRIVE CABINET $69.95 

WITH POWER SUPPLY 
CAB-2SV5 DUAL SUMLINE 51/4" CABINET 549.95 

WITH POWER SUPPLY - VERTICAL MOUNT 

8 INCH DRIVE ENCLOSURES BY TM 
CAB-2SV8 DUAL SUMLNE 8" DRIVE CABINET 5209.95 

WITH POWER SUPPLY - VERTICAL MOUNT 
CAB-2FH8 DUAL FULL HEIGHT 8" DRIVE CABINET $219.95 

WITH POWER SUPPLY - HORIZONTAL 

\S 

CAB-2SV5 CAB-2FH8 

IBM STYLE COMPUTER CASE 
ATTRACTIVE STEEL CASE, WITH HINGED LID, FITS 
POPULAR PC/XT COMPATIBLE MOTHER -BOARDS. 

SWITCH CUT-OUT ON SIDE FOR PC/XT STYLE 
POWER SUPPLY 
CUT-OUT FOR 8 EXPANSION SLOTS 
ALL HARDWARE INCLUDED 

ONLY 
$59.95 

KEYBOARD -AP 

REPLACEMENT FOR 
APPLE II KEYBOARD 
CAPS LOCK KEY 
AUTO -REPEAT 
ONE KEY ENTRY OFI 
BASIC OR CPM COMMANDS 

$49.95 

- 
IBM COMPATIBLE KEYBOARDS 

OKM-2000 579.95 
FULLY IBM COMPATIBLE 
83 KEY WITH CAPACI- 
TANCE TYPE SWITCHES 
LED STATUS INDICATORS 
FOR CAPS, NUMBER LOCK 
AUDIBLE CLICK 

KB -5151 599.95 
ENHANCED IBM 
COMPATIBLE 
SEPARATE CURSOR AND 
NUMERIC KEYPADS 
CAPS LOCK & NUMBER 
LOCK INDICATORS 
IMPROVED KEYBOARD LAYOUT 

CASE WITH KEYBOARD 
FOR APPLE MOTHER -BOARD MODEL KB -1000 

USER DEFINED 
FUNCTION KEYS 
NUMERIC KEYPAD WITH 
CURSOR CONTROL 
CAPS LOCK 
AUTO -REPEAT 

ONLY $79.95 

HIGH QUALITY TEST EQUIPMENT FROM JDR INSTRUMENTS 

35 MHz DUAL TRACE DIGITAL MULTIMETER PEN 
OSCILLOSCOPE MODEL DPM-1000 

y;111,1 
rin TL 

BAND WIDTH - DC: TO 3SMHz (-3db) 
AC: 10 Hz TO 35MHZ (-3db) 

SWEEP TIME .1 L'SEC TO .5 SEC 
ON 21 RANGES 
DELAYED TRIGGER - 100 mSEC TO 1 pSEC WITH 
INTENSIFIED AND DELAYED MODES 
COMPLETE MANUAL AND 1X -10X COMPENSATED 
HOOK -ON PROBES INCLUDED 
VARIABLE HOLD OFF FOR 
VIEWING COMPLEX WAVES 
TV VIDEO SYNC FILTER 
TRIGGERING OF CH -A, CH -B. ALTERNATING, 
UNE OR EXTERNAL 
X -Y AND Z AXIS OPERATION 

$4995 
AUTO RANGING, POLARITY AND DECIMAL! 

LARGE 3.5" DISPLAY 
DATA HOLD SWITCH FREEZES READING 
FAST, AUDIBLE CONTINUITY TEST 
LOW BATTERY INDICATOR 
OVERLOAD PROTECTION 
ONLY 1'., e 6T z 
DC VOLTS 1mV-500V 
AC VOLTS 1mV-500V 
.1 OHM - 2 MEG OHM 
WEIGHS ONLY 2.3 OUNCES 
LOW PARTS COUNT -CUSTOM 80 PIN LSI INSURES 
RELIABILITY 
INCLUDES MANUAL, BATTERIES, HARD CASE, AND 
ALLIGATOR CLIP 

CALL FOR VOLUME QUOTES m COPYRIGHT 1985 JDR MICRODEVICES 
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+ JDR Microdevices 1224 South Bascom Avenue, San Jose, CA 95128 

800-538-5000 B00-662-ó279 (CA) (408) 995-5430 FAX (408) 275-8415 Telex 171-110 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE 1 EAR WARRANTY 

MULTIFUNCTION CARD $129.95 
ALL THE FEATURES OF ASTS 6 PACK PLUS AT HALF THE PRICE 

CLOCK/CALENDAR 
0-384K RAM 
SERIAL PORT 
PARALLEL PORT 
GAME PORT 
SOFTWARE INCLUDED 

PRINTER CABLE $9.95 64K RAM UPGRADE 9/57.11 

COLOR GRAPHICS ADAPTOR $99.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

4 VIDEO INTERFACES: RGB, 
COMPOSITE COLOR, HI-RES 
COMPOSITE MONOCHROME, 
CONNECTOR FOR RF MODULATOR 
COLOR GRAPHICS MODE: 320 x 200 
MONO GRAPHICS MODE: 640 x 200 

* LIGHT PEN INTERFACE 

MONOCHROME GRAPHICS CARD $129.95 
FULLY COMPATIBLE WITH IBM MONOCHROME ADAPTOR AND 

HERCULES GRAPHICS CARD 

L 

OMNI LOTUS COMPATIBLE 
TEXT MODE: 80 x 25 
GRAPHICS MODE: 720 x 348 
PARALLEL PRINTER INTERFACE 
OPTIONAL SERIAL PORT 

FLOPPY DISK DRIVE ADAPTOR $59.95 

INTERFACES UP TO FOUR STANDARD 
FDD TO IBM PC OR COMPATIBLES 
INCLUDES CABLE FOR TWO 
INTERNAL DRIVES 

1200 BAUD INTERNAL MODEM FOR IBM 
INCLUDES PC TALK III COMMUNICATIONS SOFTWARE 

HAYES COMPATIBLE 
AUTO DIAL/AUTO ANSWER 
AUTO RE -DIAL ON BUSY 
INCLUDES SERIAL PORT! 
ONE YEAR WARRANTY 

EASYDATA-12B $195 , 

300 BAUD MODEM FOR APPLE OR IBM 
CLOSE-OUT 

SPECIAL 
NOW ONLY 

$49.95 
INCLUDES ASCII PRO -EZ SOFTWARE (A $100 VALUE IN ITSELF) 

FCC APPROVED 
BELL SYSTEMS 103 COMPATIBLE 
INCLUDES AC ADAPTOR 

CABLE FOR APPLE llc 

* AUTO DIAL/AUTO ANSWER 
DIRECT CONNECT 

$14.95 4 

100 CPS ESPRIT PRINTER 

9 x 9 DOT MATRIX 
100 CPS - BIDIRECTIONAL 
FRICTION AND TRACTOR FEED 
PROPORTIONAL SPACING 

CABLE TO IBM PC 
REPLACEMENT RIBBON CARTRIDGE SZ -44 $11.95 

$149.95 
80 COLUMN 
PARALLEL AND SERIAL INTERFACES 
8 CHARACTER SETS AND GRAPHICS 

$9.95 

DISK 
DRIVES 

IBM 
PCs 

FD -55B DS/DD $89.95 
FD -55F DS/OUAD $99.85 

UNBELIEVABLE MONITOR DEALS 

TANAN 
ROB VISION III 

MODEL 415 
18 MHz BAND WIDTH 
640 x 262 PIXEL RESOLUTION 
16 COLORS WITH INTENSITY 
CONTROL 
12' BLACK MATRIX 
IBM AND LOTUS COMPATIBLE 

CABLE FOR IBM $15.95 

$288.95 

SAKATA 
COMPOSITE COLOR 

MODEL SC -100 

TOP RATED FOR APPLE 
13" COMPOSITE VIDEO 
RESOLUTION 280H x 300V 
INTERNAL AUDIO AMPLIFIER 
ONE YEAR WARRANTY 

SAMW 
MONOCHROO ME 
MODEL DM -216B 

PERFECT COSMETIC MATCH 
FOR IBM PC 
IBM COMPATIBLE TTL INPUT 
12" NON -GLARE SCREEN 
P39 GREEN PHOSPHOR 
HI-RES 22 MHz BAND WIDTH 

$169.95 $99.85 
MONITOR STAND 
TILTS AND SWIVELS 

$12.95 J 

P APPLE COMPATIBLE 
INTERFACE CARDS 

EPROM PROGRAMMER $79.95 

MODEL 
RP525 

DUPLICATE OR BURN ANY 
STANDARD 27x* SERIES EPROM 
EASY TO USE MENU -DRIVEN 
SOFTWARE INCLUDED 
MENU SELECTION FOR 2716, 2732, 
2732A, 2764 8 27128 
HIGH SPEED WRITE ALGORITHM 
LED INDICATORS FOR ACTIVITY 

* NO EXTERNAL POWER SUPPLY 
REQUIRED 
ONE YEAR WARRANTY 

16K RAMCARD $39.95 
FULL TWO YEAR WARRANTY 
EXPAND YOUR 48K APPLE TO 64K 
USE IN PLACE OF APPLE 
LANGUAGE CARD 

BARE PC CARO W/ INSTRUCTIONS $995 

IC TEST CARD $99.95 
QUICKLY TESTS MANY COMMON 
IC. 
DISPLAYS PASS OR FAIL 
ONE YEAR WARRANTY 
TESTS: 4000 SERIES CMOS 

74HC SERIES CMOS 
7400; 74LS, 74L 74H, 74S, 
SOME PROMS AND RAMS 

DISK DRIVES 

FOR APPLE COMPUTERS 

Y HEIGHT -ALPS MECHANISM 
100",, APPLE COMPATIBLE 
FULL 1 YEAR WARRANTY 

BAL -525 
$99.95 

BAL -500 
$129.85 

* TEAC MECHANISM- DIRECT DRIVE 
100% APPLE COMPATIBLE 
FULL 1 YEAR WARRANTY 

o AP -135 
$129.95 

FULL HT. SHUGART MECHANISM 
DIRECT REPLACEMENT FOR APPLE 
DISK II 
SIX MONTH WARRANTY 

APPLE 
OR 

AD -3C 
$139.95 

100% APPLE llc COMPATIBLE, 
READY TO PLUG IN W/ SHIELDED 
CABLE & MOLDED 19 PIN CONNECTOR 
FAST, RELIABLE SLIMLINE 
DIRECT DRIVE 
SIX MONTH WARRANTY 

FOR 
MACINTOSH 

MAC 535 
$299.95 

3.5" ADD-ON DISK DRIVE 
100% MACINTOSH COMPATIBLE 
SINGLE SIDED 400K BYTE STORAGE 
HIGH RELIABILITY DRIVE FEATURES 
AUTO -EJECT MECHANISM 
FULL ONE YEAR WARRANTY 

DISK DRIVE ACCESSORIES 
DISK CONTROLLER CARD $49.95 
APPLE IIc ADAPTOR CABLE $19.95 

ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE IIc 

'COMREK CR -1000 DUAL SLIMLINE DISK DRIVE 
$ 1 89 95 FOR APPLE COMPUTERS 

SPACE SAVING DESIGN 
STACK BETWEEN COMPUTER AND MONITOR 

QUIET. RELIABLE'/: HEIGHT DRIVES 
TOTAL STORAGE CAPACITY: 286K BYTES 
AUTO -EJECT MECHANISM 

* SHIELDED CABLE INCLUDED 

CLOSE-OUT SPEC AL 
WHILE SUPPLY LAS TS 

INCLUDES CONTROLLER AND DOS 3.3 WITH DISK UTILITIES 

ALL MERCHANDISE 100% GUARANTEED V COPYRIGHT 1985 JDR MICRODEVICES 
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20 MHz DUAL TRACE OSCILLOSCOPE 
Unsurpassed quality at an unbeatable price, the Ramsey oscillo- * 
scope compares to others costing hundreds more. Features include 
a component testing circuit for resistor, capacitor, digital circuit and Ngnquam, book on 
diode testing. TV video sync filter wide bandwidth & high sensi- probes included 

fixity internal graticule front panel trace rotator 2 axis high $36995 sensitivity x -y mode regulated power supply built-in calibrator V 7 
rock solid triggering 

'USA-Add $10.00 per unit for postage, overseas orders add 15% 
of total order for insured surface mail. 

RAMSEY D-1100 
VOM MULTITESTER 
Compact and reliable. designed to 
service a wide variety of equipment. 
Features include mirror back 
scale double -jeweled precision 
moving coil double overload pro- 
tection an ideal low cost unit for 
the beginner or as a spare back-up 
unit Slate lest leads and 

battery included 

THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

45 MHz DUAL SWEEP OSCILLOSCOPE 
The Ramsey 625 is a dual time base. delayed sweep unit that includes a built-in fe 
signal delay line to permit clear viewing during very shod rise times of high fre- 
quency waveforms. Other features include; variable trigger hofdoll 20 call - 9 Jr- 
braced sweep time ranges from 0.5 º/div to 0.2 pS/div. fully adjustable sweep probes includes 
time 05 sweep magnification five trigger sources. CHI. CH2. LINE EXTernal 
and INTernal (V model front panel x -y operation, Z axis input sum differ- 
ence of CHI, and CH2 waveforms displayed as single trace sweep gate and 
sweep output auto locus single sweep 
'Same as unit to left. 

NEW RAMSEY 1200 `r RAMSEY D-3100 
VOM MULTITESTER + DIGITAL MULTIMETER 
Check transistors, diodes and 
LEDs with this professional quality 
meter. Other features include; 
decibel scale 20K volt metering 
system 31/2" mirrored scale 
polarity switch 20 measuring 
ranges safety probes high 
impact plastic case Sere lest leads ano 

battery included 

Reliable, accurate digital mea- 
surements at an amazingly low 
cost in -line color coded push 
buttons, speeds range selection 

abs plastic tilt stand recessed 
input lacks overload protection 
on all ranges 31/2 digit LCD dis- 
play with auto zero, auto polarity 
& low BAT. indicator 

$4995 test leads and 
battery Included 

CT -70 7 DIGIT 525 MHz 
COUNTER 
Lab quality at a breakthrough price. Features 

3 frequency ranges each with pre amp dual 
selectable gate times gate activity indicator 

5OmV @ 150 MHz typical sensitivity wide 
frequency range 1 ppm accuracy 

$11995 wired includes 
AC adapter 

CT -70 kit $99.95 
BP -4 nicad pack 8 95 

CT -90 9 DIGIT 600 MHz 
COUNTER 
The most versatile for less than $300. Features 3 
selectable gate times 9 digits gate indicator 

display hold 25mV @ 150 MHz typical sen- 
sitivity 10 MHz timebase for WWV calibration 

1 ppm accuracy 

$14995 wired includes 
AC adapter 

CT -90 kit $129.95 
OV-1 0.1 PPM oven timebase 59.95 

8 95 BP -4 nicad pack 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 
A 9 digit counter that will outperform units cost- 
ing hundreds more. gate indicator 24mV @ 
150 MHz typical sensitivity 9 digit display 

1 ppm accuracy display hold dual inputs 
with preamps 

$169 95 wired Includes 
AC adapter 

BP -4 nicad pack 8 95 

CT -50 8 DIGIT 600 MHz 
COUNTER 
A versatile lab bench counter with optional 
receive frequency adapter. which turns the CT - 
50 into a digital readout for most any receiver 

25 mV @ 150 MHz typical sensitivity 8 digit 
display t ppm accuracy 

$16995 
wired 

CT -50 kit $139.95 
RA -1 receiver adapter kit 14.95 

DM -700 DIGITAL MULTIMETER 
Professional quality at a hobbyist price. Fea- 
tures Include 26 different ranges and 5 func- 
tions 3 u digit, 'h inch LED display auto- 
matic decimal placement automatic polarity 

$11995 wired inetardas 
AC adapte 

DM-700 kit $99.95 
MP -1 probe set 4 95 

PS -2 AUDIO MULTIPLIER 
The PS -2 is handy for high resolution audio 
resolution measurements, multiplies UP in fre- 
quency great for PL tone measurements 

multiplies by 10 or 100 0.01 Hz resolution & 
built-in signal preamp/corditioner 

$4995 wired 
PS -2 ket 539.95 

eROADBANo RF PREAMPLIFi 

tu/ 

PR -2 COUNTER PREAMP 
The PR -2 is Ideal for measuring weak signals 
from 10 to 1,000 MHz flat 25 db gain BNC 
connectors great for shifting RF ideal 
receiver/TV preamp 

$4495 wired Includes 
AC adapter 

PR -2 kit $34.95 

1.8-1111 te nlede.Ea 

PS -113 600 MHz PRESCALER 
Extends the range of your present counter to 
600 MHz 2 stage preamp divide by 10 cir- 
cuitry sensitivity: 25mV @ 150 MHz BNC 
connectors drives any counter 

$55995 wired Includes 
AC adapter 

PS -1B kit $49.95 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna-BNC plug . $ 8.95 
High impedance probe, light loading 16.95 
Low pass probe, audio use 16.95 
Direct probe, general purpose use 13.95 
Tilt bail, for CT -70, 90, 125 3.95 

PHONE ORDERS CALL 

716-586-3950 
TELEX 466735 RAMSEY CI 

TERMS: satisfaction guaranteed examine for 10 days: if not pleased. return in 

original form for refund add 6°° for shipping and insurance to a maximum of 

$10.00 overseas add 15°'º for surface mail COO add $2.50 (C00 in USA only] 
orders under $15.00 add $1.50 NY residents add 7°á sales lax 90 day parts 

warranty on all kits I year parts & labor warranty on all wired units. 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. 
Penfield, N.Y. 14626 
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SPARTANElectronics Inc 

G1) 
41,4k.(516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 
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JERROLD LCC-58 CONVERTER 
JERROLD LCC-91 remote 

PHILIPS CV -1000 CONVERTER 
W VOLUME CONTROL 

PHILIPS CTC9R CONVERTER 

WINEGUARD 
ANTENNA ROTOR WR -5000 
DA -8150 VHF -UHF AMP 
BC -7820 4 -SET BOOSTER 

TUSA 
CVU-40 BLOCK CONVERTER 
CVU-1000 BLOCK CONV. 

COAX CABLE 59/U 500' 
ROTOR CABLE 20/4 500' 

8495 
104.95 

169.95 
129.95 

69.95 
45.95 
49.95 

28.95 
38.95 
35.00 
35.00 

DM -10 
DM -20 
DM -25 
DM -40 

PrN 3400 
3500 
3550A 

BECKMAN 
$39 DM -45 

65 DM -73 
79 DM -77 
69 CM -20 

TRIPLETT 
$122 P/N 50 

108 630NA 
79 

B&K 
P/N 820 $170 P,N 3300 

2802 47 111 

2815 140 116 
2816 128 1042 

1045 

POCKET TECHNOLOGY, INC. 
LogicScope 136 

w Probes 

w o Probes 

$89 
63 
75 

129 

$59 
169 

$339 
39 
19 

336 

$599 
$499 

RS232 TRANSMISSION LINE TESTER 

All 25 signal fines accessible Duel color LEDs (red 
green) Jumpers and case Inc'. 5169.95 

PHILIPS ECG SEMICONDUCTORS 

We have a complete One of ECG replacement semicon- 

ductors for all your electronic needs. 

-DISCOUNT PRICES- 
ECG (EOUIV) 1155 $4.95 

ECG (EOUIV) 123 59 

ECG 110019 ( 4016 .99 

ECG (EOUIV 15070 1 29 

CONNECTORS 

RS -232C (SOLDER TYPE) 

Male 51.50 Female $1.95 

ONC Male 9 95 per 10 

UHF Male 9.90 per 10 

Male 250 per 10 

RCA Male 2.95 per 10 

GENDER CHANGER RS232 M -M 

GENDER CHANGER RS232 F -F 

19.95 

19.95 

A 

E 

S 

0 

0 

S 

WOLO AUTO ALARMS 

FA -CM Current monitor 
FA -AP Keyless Passive 

CAR -CALL Pager alarm 

MIGHTY -MO Keyed alarm 

GLASS BREAKAGE DETECTOR 

IGNITION KILLER 

HOOD -LOCK IGNITION CUTOFF 

537.50 
67.50 
90.00 
22 50 

21.00 
12.50 
3225 

MINI -DASH COMPUTER 569.95 

LCD display monitors od pressure water temp.. engine 

RPM. Battery Voltage. Inside outside temp.. and stop- 

watch 

IBM PRINTER CABLE $22 

SAKATA 12" AMBER MONITOR 

12" GREEN MONITOR 

ZENITH 135 13' COLOR 

COMPOSITE RGB/AUDIO/H-RES 

HAYES SMARTMODEMS 

300 BAUD 

1200300 BAUD 

12009 INTERNAL (IBM) 

2400 1200 BAUD 

129 

119 

524 

S234 

469 
389 
739 

XCELITE 

99 -PR Roll Kit 

PS -88 Screwdriver Set 

PS -120 Nutdnver Set 

101-S Wirestrlpper 

$33 00 

13 90 

1690 
4.75 

Volume Dealers Welcome 
Visa. MC. BAC. Amex. All above 

Discounts prices include 4% cash discount 
Min Order $25.00. C OD money order, check Add for 

International shipping Shipping. 

Add I Prices subject to to 75 00 $2 50 

change without notice. 76 00 to 250 00 $4 00 

COD $2.00 Extra 
251 0010 500 00 68.50 
501.00 to 750 00 $B 50 

"Add 'I. shipping 751 00 to 1000 00 $12 00 
for monitors Over 1000 00 $12 50 

(516) Mon Th Tu W F Sa 
499-9500 9-8 9-6 9:30-5 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 
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95,253 Dick Smith Electronics 100-103 

Diehl Engineering 96,97 

82 Digi-Key 119 

Digital Research Computers 112 
Gernsback Publications, Inc. 

Electronic Technology Today 91 200 Park Ave. South 
120 Elephant Electronics 93 New York, NY 10003 

281 Emco 92 (212) 777-6400 
Chairman of the Board: 

111,254 Etronix 109,112 M. Harvey Gernsback 
100 Firestik II 113 President: Larry Steckler 
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ADVERTISING SALES 212-777-6400 

Fordham Radio 9,43 
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271 11W Sams 28 Arline Fishman 
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200 Park Ave. South 

260 Krueger Technology 121 New York, NY 10003 

87 MCM Electronics 126 718-428-6037, 212-777-6400 
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MIDWEST/Texas/Arkansas/Okla. 

261 Mark V. Electronics 123 
Ralph Bergen 

67 McIntosh Labs 32 Radio -Electronics 
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312-446-1444 

262 Multiplex Technology 30 
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SS -5705, THE ALL -NEW 3 -INPUT 6 -TRACE 
40 MHz OSCILLOSCOPE FROM IWATSU 

H and V axes accurate to within ±2 0/0 Frequency 
CRT with 12 kV accelerating voltage for bright traces beyond 
Three input channels, six traces: an enlarged delayed 
sweep waveform can be displayed for each channel for a 

response extends 
40 MHz rating freezes 

Superb trigger sensitivity 
even low level signals. 

0m 

total of 6 simultaneous traces. Each channel has its own le9 

position control. 3M 

Maximum delay jitter of 1/20,000 
Fastest sweep rate of 10 ns/div g 4eB 

Jitterless ci-cuitry for stable high frequency signals 
W 5.113 

observation. Bes 

High sensitivity: 1 mV/div 
,418 

CH 1 signal output: 50 mV/div (into 50 Q) 
ION High -stability calibrator with frequency and voltage 100N IM 10M 40M 10014 10N WON IM BM 10M 40M I00M 

EREQUE NCV(Nr) ERE°UEM:V(Ni) 

accurate to within ±1 0/0. 

Stable observation of video signals possible Single sweep: essential if waveforms are to be 
Traces do not shift when the attenuator is switched photographed. 
Pushbutton controls for easier operability and improved Trace rotation control allows compensation for inclination 
reliability. of traces due to terrestrial magnetism. 
Accuracy guaranteed in temperatures ranging from 10 to Two probes provided as standard accessories: both 
35°C (50 to 95°F). switchable between 10:1 and 1:1. 
Variable holdoff for triggering when observing complicated Wide range of optional extras for more diverse aoplications. 
waveforms. Compact and lightweight: 282W x 152H x 403D mm 
FIX triggering (11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 lbs). 
Beam finder 

LAVA/AT EiLl IWATSU INSTRUMENTS INC. 
430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255 
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PERFOR JJ AlCE 
THAT IS OUT OF THIS WORLD... 

$389°° $54900 
MODEL 2000 20MHz 

DUAL TRACE 
MODEL 3500 35MHz 

DUAL TRACE DELAYED SWEEP 

...AT A DOWN TO EARTH PRICE 

At last! Truly affordable test equipment with no compromise in design, and features 
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR 
Instruments presents two, new, high-performance models backed by a two year 
warranty and technical support which is only a phone call away. Perfect for the 
technician or advanced hobbyist, both models feature Dual Trace capability and a 

variety of operating and triggering modes, including CH -B Subtract and X -Y operation. 

MODEL 2000 has a 20 MHz 
bandwidth and 20 calibrated 
sweeps ranging from .2s to .2,us. 

A convenient built-in component 
tester provides additional 
diagnostic power. 

ORDER TOLL FREE 
800-538-5000 
800-662-6279 (CA) 

INCLUDES TWO HIGH QUALITY 
lx, 10x TEST PROBES 

MODEL 3500 features a 35 
MHz bandwidth and exceptional 
1 mV/DIV sensitivity. Delayed 
sweep and variable holdoff allow 
stable viewing of complex 
waveforms. 

CIRCLE 59 ON FREE INFORMATION CARD 

JDR INSTRUMENTS 
1224 South Bascom Avenue 

San Jose, California 95128 (408) 995-5430 

COPYRIGHT 1985 JDR INSTRUMENTS EARTH PHOTO COURTESY OF NASA. 
THE JDR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES 

www.americanradiohistory.com


