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The new Fluke 45 has dual display versatility.

With 2 multifunction
displays and 16 dif-

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

want a meter to do.

And for a surprisingly
affordable price.

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

And the Fluke 45 is designed to make
complex measurements easier, with stan-
dard features like a 1 MHz frequency
counter, Min Max, limits testing (Hi/Lo/
Pass), Touch Hold® and Relative modes.
There are 21 different reference imped-
ances for dB measurements; inthe 2 Q
to 16 Q2 ranges, audio power can be auto-
matically displayed in watts.
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Accuracy to get the job done right.

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

Even an RS-232 interface is standard.

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

CIRCLE 121 ON FREE INFORMATION CARD

Get everything
you've ever wanted.
Dual displays.

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

FLUKE 45 DUAL DISPLAY MULTIMETER

$595*

Dual Display_

True-rms voltage and aurrent
including ac+dc

0.02% basic dc voltage accuracy
0.05% basic dc currenc accuracy
1 MHz frequency coumer
RS-232 interface standard

dB. with 21 reterence

impedances, and audic power
calculations

*Suggested U.S. List Frice

John Fluke Mfg. Co..Inc PO, Box C3090 M,

Compare and Relative functions

Min Max and Touch Hold’

functions

Optional PC software for RS-232

applications

Opuonal IEEE-488.2 Intertace
battery pack

One year warranty

Optional two year warranty
extension

250C Everelt. WA 98206

U.S.: 206-356-5400 Canada: 416-890- 7600 Other Countries- 206-356-5500
opyright 1989 John Fluse Mg, Co.. Inc. All rights reserved. IBM PC is a registered

of Machine:

AdNo. 1181-F45

FLUKE
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Maybe you feel like you've been
bugged, but lack the skills to know
for sure. Here's how to set your mind
at ease! Build our bug detector to
sweep your home or office for any
covert RF-transmitters, no matter
how small, or inconspicuous.

Couched in a euphemism, bugs
are tiny transmitters that (like a fly
on the wall) will eavesdrop on your
every word. A few examples of bug-
ging devices from Deco Industries
are shown on the cover. They can be
planted in your telephone, behind a
pillow, or in a kitchen cabinet solely
. to hear your most intimate con-
|l versations.

Fight back by turning to page 42
for our top-secret de-bugger plans.

COMING NEXT MONTH

THE JULY ISSUE
IS ON SALE

JUNE 1.

TALK ON A LIGHT BEAM
Get up to Y2-mile range using an LED and simple optics.

BUILD A CAPACITOR TESTER
Identify and check the values of all your capacitors with this inexpensive
tester.

AMATEUR TV TRANSMITTER
Part 2 explains how to get on the air with our transmitter and a video
camera.

SELECTING THE RIGHT SHORTWAVE ANTENNA
A little know-how can give your reception a big boost.

SERVICING DIGITALLY TUNED RADIOS
Professional tips for getting electronically tuned radios back in working
order.

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

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

RADIO-ELECTRONICS, (ISSN 0033-7862) June 1989. Published monthly by Gernsback Publications, Inc.. 500-B Bi-County
Boulevard, Farmingdale, NY 11735 Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Second-Class
mail registration No. 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions $17.97. Canada
$23.97, all other countries $26.97. All subscription orders payable in U.S.A. funds only, via international postal money order or
check drawn on aU.8.A. bank. Single copies $2.25. > 1989 by Gernsback Publications. Inc. All rights reserved. Printed in U.S A.

POSTMASTER: Please send address changes to RADIO-ELECTRONICS. Subscription Dept.. Box 55115, Boulder, CO
80321.5115.

A stamJ)ed self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is
desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise.
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HITACHI SCOPES AT DISCOUNT PRICES

¢ DC to 40MHz
* Dual Channel
¢ CRT Readout
* Cursor Meas

* DC to 100MHz
¢ Dual Channel
* Delayed Sweep
* CRT Readout

List $560

* DC Offset

Li-st $995 3835

¢ Alt Magnitier
* Compact Size

* Sweep Time
* Autoranging
* Trigger Lock
e 2mV Sensitivity

V-1060
List s1595 $1.325

Save $141
20MHz Dual Trace Oscilloscope

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

20MHz Dual Trace Oscilloscope

$359
M0-1251

* 6 CRT
* Built in

¢ TV Sync

4\10 “jrl _g

component tester

X-Y Operation

V-223
V-422
V-423

20MHz
40MHz
40MHZz
V-660 60MH2
V-1065 100MHz
V-1100A 100MHz
V-1150 150MH2z

D.T
DT
D.T
DT
D.1

QT
QT

mV sens
tmV sens
1mVv sens
2mV sens
2mV sens
1mV sens
imV sens

Delayed Sweep

Delayed Sweep

SCOPE PROBES

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

BNC connector

DC Offset Vert Mode Trigger. alt Mag

Delayed Sweep. CRT Readout
Delayed Sweep. CRT Readout
Delaved Sweep. CRT Readout. DVM, C
Delaved Sweep. Cursor Meas, DVM

LIST
$770
3875
$955
$1.195
$1.895
$2.295
$3,100

PRICE
$695
$725
$825
$1,026
$1,670
$2,045
$2,565

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

DC Offset. Vert Mode Trigger
DC O‘fset. Alt Mag

rsor Meas
ter
nter

35MHz Dual Trace Good to SOMHz

$495
M0-1252

* High luminance 6" CRT

* 1mV Sensitivity

* 6KV Acceleration Voltage
* 10ns Rise Time

¢ X-Y Operation » Z Axis

* Delayed Triggering Sweep

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

Autoranging DMM

O35

True RMS 4%
Digit Multimeter

& .05% DC Accuracy

|©4g@

1% Resistance
with Freq.
@RS and deluxe case

Multimeter with
Capacitance and
Transistor Tester

T

$55 cMm-1500

3 'y Reads Volts, Ohms

:: 7‘ Current, Capacifors,

-,-:-."' Transistors and
Diodes with case

Counter

Digital Capacitance Meter

137
M-7000 | 5imes”

Digital LCR Meter
CM-1550

LC-1801
o
$58.95 $125
rnisours | ESS) messues
pt-20,000utd Coils 1uH-200H
5% basic accy Caps 1pt-200uf
@ Zero control

Res .01-20M
with case

*33.

ey

M-4500

Banch DMMS

’Eu_-him‘[

dlgn 51 75

SOLDERING STATION

TEMPERATURE CONTROLLED

: SL-30
2

$135
o

43

Solderless Breadboards

Low Cost Multimeter

1OA Scale
& Auto zero

codediposts Ipolarlty

SHOWN

Digital display
Temp range
32 Digit Probe Type DMM
M-1900

300F-900F
, $39
B P 4

Grounded tip
Qverheat prot
Convenient one hand operation
Measures DCV. ACV. Ohms
Audible continuity check, Data hoid

o e oo

reEs

with batternes
and case

Functlom Genesrator Decade Blox
Blox 79610 or

& #9600 | :g: g -@: 9620

= $28.95] ———-= $18.95

#9610 Resistor Blox

47 ohm to 1M & 100K pot

#9620 Capacitor Blox
47pf to 10MFD

s

Provides sine.tr
From 1H2z to TMH2z
AM or FM capability

wave

XP-580
$59.95

2.20V at 2A
— 12V at 1A
Fully regulated and 5V at 3A
short circuit protected -5V at 5A
XP-575 without meters $39.95

Quad Power Supply

9 Functions
Memory and
Data hold
2 % baslc acc
3, digit LCD
AC Clamp-0n
Current Adapter
$T-265
$22
( 0-1000A AC | M-3500
Works with | 3v; aigit $125 4
most DMM | 1% accy 5
Wide Band Signal Generators
]..___.——.- = $G-9000 $129
I | E— RF Freq 100K-450MHz
" - AM Modulation of 1KHz
'i: %31 .3 « |Variable RF output
- S$G-9500 with Digital Display
and 150MHz bullt-In Freq Ctr $249
Digital Triple Power Supply XP-765
$249
liagl WM wm jgg s 0-20V at 1A
iovor <o . ee. =0 - 0-20V at 1A
- 5V at 5A
Fully Regulated. Short circuit protected with
2 Limit Cont., 3 Separate supplies
XP-660 with Analog Meters $175
Four-Function Frequency Counters
5 F-1000 1.2GH
$259
F-100 120MH
F'r;;uency, Period, Totam s1 79
Self Check with High Stabilized Crystal Oven
Oscillator, 8 digit LED display
WE WILL NOT BE UNDERSOLD!
UPS Shipping: US 5%
($10 Max) IL Res,, 7% Tax =S

GF-8016 Function Generator
with Freq. Counter

$239
2.9 ¥ Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Freq Counter .1- 10MHz

GF-8015 without Freq. Meter $179

C & S SALES INC.

1245 Rosewood, Deerfield, IL 60015

(800) 292-7711 (312) 541-0710
CIRCLE 109 ON FREE INFORMATION CARD

16MHz XT 100% IBM™ Compatible

5 Year

Warranty $M50%E5L
PC-1000

*150W Power Supply

*256K RAM
Expandable to 640K

«Monochrome Monitor

*5/10MHz M

*8 Ex

*Math 550 ot
*360K F v *Monographic Video Card
*AT Style Keyboard *Parellel Printer Port

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

WRITE FOR FREE CATALOG

herboard
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& RADIO-ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

Add prestige and earning power to
your technical career by earning
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awards accredited degrees in

electronics and computers.

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

Grantham offers two degree pro-
grams—one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro-
grams are available completely
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, with
help from your Grantham instruc-
tors when you need it.

Write for our free catalog (see ad-
dress below) or telephone us at
(213) 493-4421 (no collect calls)
and ask for our *“degree catalog.”

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
10570 Humbolt Street

Los Alamitos, CA 90720

Radiation awareness

Last June, we presented a construction story that showed how to
build International Medcom’s Radalert Radiation Monitor. The
article generated significant response and even some controver-
sy, as any article that discusses radiation and safety does.

Some of you readers criticized us for irresponsibility for present-
ing articles on radiation—a subject on which we are not au-
thorities. Others thanked us for a useful, and educational
construction article, in the tradition of Radio-Electronics.

As an editor, I'm always pleased when an article generates
passionate responses. But I'm even happier when an article
generates something more tangible. Hundreds of readers built
units and put them to use.

Since the article appeared, the need for some type of radiation
monitoring device has become very apparent. Government re-
ports released late last year admitted that several nuclear-weap-
ons plants exposed nearby communities to excessive radiation
over a period of decades. The EPA has warned homeowners
about the hazardous potential of radioactive radon gas buildup.

Dozens of studies reach conflicting conclusions about the
effects of the Three Mile Island accident. Of course, if members
of the community had some way of monitoring radiation and
keeping accurate records, we might have less conflict and more
conclusions on the real effect of the accident.

That brings us to this month’s “Radiation Monitor Followup.”
The article, which begins on page 51 shows how the Radalert
radiation monitor can be connected to a computer for auto-
mated logging of radiation levels. By joining together and up-
loading your readings to a central computer bulletin board, you
readers have a opportunity to contribute to our knowledge of
radiation. We hope you take the opportunity.

| N - NT’*J

Brian C. Fenton
Editor
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SNOOPER STOPPER/DATA BLOCKER ...3399%

® Prevent cable ® Removes beeping ® Cable TV descramblers  Maintain your privacy

@ &= companies from  sound from your are being sold by the with a Snooper Stopper.
‘ € spyingonyouto FM when radio thousands, but few peo-  For more detailed infor-
- see how many IS connected to ple know descramblers ~ mation, send $2.00 for
A% cable converters  cable TV can be detected on most  our “Cable TV Snooper
you have addressable systems Stopper” article.
METKIT ...cvviviniinimnnise s aavaiins $2995 JMAK-4 BLACK BOX $1495
Includes alt the parts pc board AC adaptor, and Original box as shown in ad with two feet and four
instructions from a published construction hcles to mount pc board.
article in Radio Electronics magazine.
©® Remove copy-protection from ® No adjustments; crystal controlled
video cassettes ® Compatible with all VCRs
® Digital filter type; removes only ® Uses automatic vertical blanking level
Macrovision pulses ® Assembles in less than three hours
SIGNAL ELIMINATOR = $299%
® Works on cable or broadcast TV ELIMINATE a Channel T
® External adjustments allow that you find unsuitabie for N
precise tuning to any frequency family viewing, but is poorly LT \ M
#23H-Tuneable to ch. 2&3 (50-66 Mhz) scrambled by your cable \/MM/\/
also 6 meter HAM TVI interference filter company. OR NZANTIANNT 4
. #46 FM-Tuneable to ch. 4-6 (66-108 Mhz CLEAR UP a Channel BERORE AFTER

® & FM Band) | N\
\ / #713-Tuneable to ch. 7-13 (174-216 Mhz) that presently contains severe N FAVORITE
W #1417-Tuneabletoch. 14-17 4.0 (120-144 Mhz)  interference by ELIMINATING CHANNEL
#1822-Tuneabletoch.18-22 €. (144-174 Mhz)  whatever signal is causing this. NZANZ A

Note: If picture and sound are equally affected, this IS interference and CAN be removed by our product BEFORE AFTER
If only picture is affected, this usually IS NOT interference and CANNOT be removed by our product
72 Channel MC-702 Converter

CABLE CONVERTER uith infra-Red Remote 87995

® Microprocessor @ Parental control  ® Finetune memory @ lncludes battery

controlled PLL for all channels  ® UL listed/FCC and 3 foot coax
operation ® Compatible with approved ® Channel output 2
g V.24 ® Skip channel all external ® Simple installa- or 3 switchable
| memory elimi- descramblers tion with any TV 1445350 shipping &
7N\ nates unused @ Last channel handling
channels recall $9.50 Canadian orders

ORDER TOLL FREE ANYTIME
1-800-227-8529 Jo U

Inside MA: 508-695-8699 Fax: 508-695-9694

Ask for additional free information

Add $3.00 shipping & handling on all orders 9 .
unless otherwise noted. $6.00 Canadian orders. AR R

Visa, MasterCard, or C.O.D. —. wmm & P.O. BOX 800 + MANSFIELD, MA 02048

e
MaragTIg 4330010700

CIRCLE 65 CN FREE INFORMATION CARD
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WHAT’S NEWS

Predictir 1

Metallurgic researchers at Sand-
ia National Laboratories have
developed a model that explains
and predicts a type of defect that
seriously affects the reliability of
integrated circuits with 4-micron
aluminum metallization lines.
(The problem is seemingly caused
by miniaturization, as the defect is
rarely found in circuits with 6-mi-
cron metallizations.) Metalliza-
tions are the thin conductors,
made of aluminum, aluminum-
copper, or other alloys, that link
circuits on an IC. The defects,
which are manifested as cracks or
wedge-shaped voids in the alumi-
num, appear after months of stor-
age for no apparent reason in
previously acceptable IC’s. Using
Sandia’s quantitative model, re-
searchers can predict under what
conditions and at what rates the
voids will form.

While high current can cause
voiding (called electromigration),
Sandia’s research focused instead
on a second cause of breakdown—
the formation of cracks and wedge
voids in the absence of a current
flow. Researchers Frederick G.
Yost, Alton D. Romig Jr., and Roy ).
Bourcier investigated the stresses
that develop after the metalliza-
tions are made and then covered
by and bonded to a deposit of
glass (a “passivation layer”) at tem-
peratures of 400° to 450°C, and
then cooled. They discovered that
as a result of aluminum’s much
larger coefficient of expansion,
the tightly bonded passivation
layer resists the tendency of the
aluminum grains to move differen-
tially while cooling. That causes
extremely high stresses—high

DEFECTS IN AN IC’S 4-MICRON-WIDE alu-
minum conductor lines are visible in scanning
electron micrographs. The top photo depicts
a crack; the bottom shows a wedge-like void.

enough to transport sufficient
mass to create voids.

With Sandia’s model, which
uses numerical stress analysis to
calculate the stress gradients in
conductor lines, researchers de-
termined the time to failure for
various widths of conductor lines
when subjected to different tem-
peratures. The results, as they ex-
pected, showed that time to failure
decreases as the lines get narrower
and as the temperature increases.
In 3-micron conductor lines, the
minimum time for the develop-
ment of cracks is 1.5 years, and 2.3
years for wedges to form.

Those results, which are con-
sistent with the experience of the
microelectronics community, sug-
gest that mass movement and the
resulting void formation could be
reduced by alloying the aluminum
with copper.

eers predict ions for life in

the 22nd century
The results of a survey entitled
“Engineers Preview Highlights of
the 22nd Century City” were pre-

sented by Robert E. Hogan, presi-
dent of the American Consulting
Engineers Council, during Nation-
al Engineers Week (February
19-25, 1989). The survey, which was

distributed to over 2,000 American
engineers of all disciplines, asked
the respondents to describe in de-
tail the technological advances
that would be achieved by the
22nd century.

While some of the results came
as no surprise—we will live to an
average age of 80 to 100, and crit-
ical environmental problems will
include lack of clean air and water
and hazardous-waste disposal—
others were more innovative.
More than one-third of those sur-
veyed believe that we will commu-
nicate with extraterrestials; that
we will inhabit the Moon and man-
made planets, but not Mars or
other planets; and that artificial
body parts will be so common-
place that they will be sold as “off-
the-shelf” items to be purchased
as needed.

Although we will not control the
earth’s weather, and despite the
lack of natural resources and lon-
ger lifespans, the engineers think
there will be enough organic food
sources to feed the world. The
likelihood of an adequate food
supply is due, in part, to our be-
coming less “earth-dependent” as
we expand our frontiers to work in
space.

Respondents also predicted that
nuclear power and solar power
captured with proactive satellites
would be our main energy
sources; railroads will travel at
200400 MPH, air travel could in-
crease to as much as 3 to 4 times
the speed of sound, and comput-
er-driven cars made of composite
parts would navigate the high-
ways, equipped with collision-
avoidance systems; newspapers
will be replaced by new communi-
cations techniques; and buildings
as high as 300-stories tall will be
constructed.

National Engineers Week is ded-
icated to honoring the achieve-
ments and contributions of the
nation’s engineers. R-E



No other training—in school, on the job,
anywhere—shows you how to trouble-
shoot and service computers like NRI

PACKARD BELL COMPUTER

NEC V40 dual speed (4.77 MHz /8 MHz) CPU,
512K RAM, 360K double-sided disk drive.

HARD DISK MONITOR

20 megabyte hard disk drive you instail
internally for greater data storage
capacity and data access speed.

DIGITAL MULTIMETER

Professional test instrument for
quick and easy measurements.

LESSONS

Clearcut, lilustrated
texts bulid your
understanding i
of computers \
step by step.

SOFTWARE
Inciuding MS-DOS, GW
BASIC, word processing, |
database and spreadsheet -~
programs.

i

Only NRI walks you through the
step-by-step assembly of a powerful
XT-compatible computer system you
keep—giving you the hands-on
experience you need to work with,
troubleshoot, and service all of today’s most
widely used computer systems. You get all it
takes to start a money-making career, even a
business of your own in computer service.

No doubt about it: The best way to leamn to service computens is to actually
build a state-of-the-ant computer from the keyvboard on up. As vou put the
nachine together, performing key tests and demonstrations at cach stage of
asembly, vou see for vounselt how cach part of it works, what can go wrong,

and how you can fix it.

Only NRI—the teader in carcer-building, at-home electronics training for =5
vears—gives vou such practical, read-world computer servicing experience. Indeed.
no other training—in school, on the job, anyiebere— shows vou how to troudle-
shoot and service computens like NRI

You get in-demand computer servicing skills as you
train with your own XT-compatible system—now
with 20 meg hard drive
With NRI's exclusive hands-on training, vou actually build and keep the powerful
new Packard Bell VB8 PCXT compatible computer. complete with 512K RAM and
20 nweg hard disk drive,
You start by assembling and testing the “intelligent™” Kevboard, move on o test
the circuitry on the niin logic board, install the power supply and S " disk drive,
then interface vour high-resolution monitor. But that's not all,

Only NRI gives you a top-rated micro with complete
training built into the assembly process

Your NRI hands-on training continues as vou install the powerful 20 megabyvee hard
disk drive—today’s most wanted computer peripheral—included in vour counse to
dramatically increase vour computer’s storage capacity while giving vou lightning-
quick data access,

Having fully assembled vour Packard Bell VX&S, vou take it through a complete
series of diagnostic tests, mastering professional computer servicing technigues as vou
take command of the tull power of the VXBH's high-speed V-6 microprocessor,

In no time a all, you have the confidence and the know-how to work with,
troubleshoot, and service every computer on the market today. Indeed you have
what it takes to step into a full-tinke, money-making career as an industry technician,
even stan a computer service business of vour own,

No experience needed, NRI builds it in

You need no previous experience in computers or clectronics to succeed with NRE
You start with the hasics, foltowing casy-to-read instructions and diagrams, quickly

High-resoiution, non-glare, 12* TTL
monochrome monitor with tiit and
swivel base.

TECHNICAL MANUALS
With professional programs and

complete specs on Packard
Bell computer.

DISCOVERY LAB

Complete breadboardin
system to let you deslgn and
modify circuits, diagnose
and repair faults.

O " DIGITAL
0 LOGIC

e PROBE
Simpilfies

analyzing digitai

+ clrcuit operation.

moving from the fundamentals o
sophisticated computer servicing
techniques. Step by casy step. vou
get the kind of practical hands-on
experience that nukes vou uniguety
prepared to take advantage of every
opportunity in today’s p-growth
ficld of computer service.
What's more—vou leam at vour own
pace in your own homie. No classroom
pressures, no night school, no need to
quit vour present job until vou're ready
to make vour move. And all throughout
vour training. You have the full support of your personal NRIinstructor and the NRi
technical staft always ready to answer your questions and give you help whenever
vou need it
Your FREE NRI catalog tells more
Send today for vour free fullcolor catalog describing every aspect of NRI's innovative
computer triining, as well as hands-on training in robotics, video/ audio servicing,
clectronic music technology, security electronics, data communications, and other
growing high-tech career ticlds,
It the coupon is missing, write to NRI School of Electronics, McGraw-Hill
Continuing Education Center, 4401 Connecticut Avenue, Washington, DC 20008,

PCXT and NI are registered tradenurks of intermanonal Business Machines Comporation
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VIDEO
NEWS

e Digital HDTV. Is the United States being
stampeded into high-definition TV by the
Europeans and Japanese—and by congressmen
looking for a glamorous issue? Recently, three
different experts have at least hinted that they
think it would be a mistake to adopt an analog
HDTV-broadcasting system in this digital age.
Former FCC Chairman Mark Fowler, in a New
York speech, said that a broadband digital fiber-
optic network could leapfrog Japan’s “inferior”
analog HDTV technology. He branded “analog
technology in a world increasingly moving to
digital” a “fallacy” and added, “We should consider
television as part of the computer industry
rather than the radio industry.”

Speaking at a Society of Motion Picture and
Television Engineers seminar, Julius Barnathan,
president of ABC Network Broadcasting and
Engineering, said that any analog-based HDTV
would have the same problems that plague NTSC.
“We need better TV sets—smart digital sets that
can minimize noise and interference” before
HDTV should be considered. John Sie, senior vice
president of Telecommunications Inc. (TCI), a
major cable-TV operator, proposed the use of a,
digital signal for all video—including broadcast,
cable, and satellite. He urged that a compatible,
improved, analog HDTV system be adopted as an
interim measure, with the industry switching to
a process digital system when the technology is

ready.

® Introducing Hi8. The 8mm group has
answered Super VHS with the “8mm Hi-Band”
system, or “Hi8,” as it will be known. The specs of
Hi8 are very similar to those of S-VHS: white
peak 7.7 MHz, sync peak 6.7 MHz, frequency
deviation & MHz, white clip 220%. Like S-VHS,
Hi8 is claimed to provide a picture with more
than 400 lines of horizontal resolution, and has
separate luminance and chrominance outputs for
sets with Y/C inputs; Hi8 VCR’s will be capable of
recording and playing back in the standard 8mm
modse, but standard 8mm recorders won't be able
to play back Hi8 tapes. Two improved types of
videotape are being introduced for Hi8—a higher

coercivity metal-particle tape and the first metal-
evaporated tape to be mass-produced.

As the first major manufacturer to introduce
Hi8, Sony was careful to explain that it views the
new product somewhat differently from the VHS
group’s view of S-VHS. It's described as “a new
option, not a replacement” for standard 8mm,
with “premium performance for those willing to
Pay a premium price.” JVC and other members of
the VHS group have forecast that S-VHS
eventually will replace standard VHS. The first
Sony Hi8 products are indeed premium priced—
$2,200 for an editing camcorder and $2,000 for a
deck loaded with editing features. They should be
on the market by the time you read this.

® “S8marTV.” That's the name of a new
television system, based on artificial intelligence,
being tested in a few homes in southern
California. SmarTV is connected to the home
telephone. Once a week it dials an 800 number,
linking it to a central computer that contains the
week's TV schedule and a profile of the specific
viewer's personal tastes in programming. Any
time something that the set owner might want to
see is on the air, it's recorded. An on-screen
listing tells the viewer what the options are.
Thus, SmarTV lets viewers watch what they want
when they want without the bother of having to
tune the TV or set the VCR. The first model,
which can store 32 cassettes, costs about $6,000.
The company promises that it also will have
cheaper models with less memory.

® Stereo TV heats up. One out of four color-TV
sets sold last year had built-in multichannel TV
sound (MTS), according to EIA figures, which
showed that the total of MTS sets sold exceeded 5
million, or 25.2% of the 20 million color sets sold.
It's estimated that some 14.8 million U.S.
households now have MTS sets, representing
16.4% of the nation’s homes. In addition, more
than 6 million MTS-stereo VCR's have been sold.
If there was no duplication—stereo VCR's in
homes with stereo TV's—as many as 23.5% of all
U.S. homes could be equipped to receive MTS. R-BE
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start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
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United States and in over 70 foreign countries. And
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thousands of men and women get started in
electronics careers.
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PULSE SHORTENER

I'm building a circuit that’s trig-
gered on by a high and triggered off
by a low. I'm having a problem be-
cause the pulses are lasting too long.
I know about pulse stretchers but |
need a pulse shortener. Any ideas?—
G. Fischer, New York, NY.

1 have to agree with you. I've
heard about pulse stretchers and
I’'ve never heard about pulse
shorteners. The details in your let-
ter are sketchy but I think your
problem is that you're looking at
the problem incorrectly.

Rather than trying to shorten the
trigger pulse that is being sent to
your circuit, you should be using it
to generate a pulse of the correct
length. That's right, you're really
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looking for an edge detector that
will put out a pulse of the appro-
priate width whenever the trigger
line changes state. Admittedly you
won't be triggering your final cir-
cuit with your original trigger
pulse but, as they say, a pulse is a
pulse is a pulse.

Now that we know what we're
looking for, the problem is to de-
sign an edge detector—and that’s
a piece of cake. You can add cir-
cuitry to the board to get the job
done, but if you’ve got some spare
gates around you may be able 10
get by with just adding a few pas-
sive components. Both types of
circuits are shown in Fig. 1and ycu
can take your pick. Just plug the
numbers you need into the for-
mula and your problem is solved.

The 555 in Fig. 1-a is set up as a
monostable that wants a negative-
going trigger. If the pulse you're
feeding it with is positive-going,
you can run it through an inverter
made up of either an inverting gate
or, if you're tight on space, a single
transistor. Both ways are shown in
the drawing. A monostable built
around a 555 is a reliable circuit
that isn’t at all picky about the
shape of an incoming trigger
pulse. If you need two of those
circuits, you get a 556 dual timer
and build both of them with that.

If you’re lucky enough to have
some spare gates around, you can
use the circuits shown in Fig. 1-b.
They are edge detectors as well,
and are usually referred to as half
monostables since they can’t be
used in every application. As you
can see, the width of the output
pulse is determined by the RC val-
ue, but there are a few rules gov-
erning their use.

WRITE TO:

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

® The input pulse has to be wider
than the output pulse.

® The input pulse can’t be glitchy.
® The circuit can’t be retriggered
faster than the RC time.

Since you're looking for a pulse
shortener, the first rule’s not much
of a problem. The second one can
be handled by debouncing the in-
put. The third one, however, may
cause some grief since you didn’t
indicate the rate at which you want
the circuit triggered.

VIDEOS IN GERMANY
[ have some friends living in West
Germany, and I'd like to send them
some of my family video tapes. Is
that possible and, if not, what kind of
an image will they see?—R. Doering,
Camp Verde, AZ.

R
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FIG. 2

The easiest thing to do is to go
out and buy a VCR that can play
PAL and SECAM video formats, as
well as NTSC. Figure 2 shows one
such VCR. It is the Multiplay
TL-1000, manufactured by Ten-Lab
Multisystem Video Products, 11064
Mississippi Ave., Los Angeles, CA
90025 (213) 473-6551. The unit lists
for $795. Other than buying one of
those VCR’s, there's not much you
can do. A video signal is extremely
complex and, consequently, the



timing parameters are really tight.
The picture and control signals
have to be in the right place at the
right time, or all you'll be looking
at on the screen is modern art.

There are three basic video stan-
dards—NTSC, SECAM, and PAL—
and just about the only thing they
have in common is that they live in
the electromagnetic spectrum.
The first is used both here and Ja-
pan, the second is used in France,
and the third is used pretty much
everywhere else.

You don’t have to understand
the difference between them to
know that circuitry designed to
make sense out of one is going to
have a hard time making sense out
of the others. That is particularly
true with VCR’s because they're
dealing with signals recorded on
tape rather than pulling them from
the air. A VCR designed to handle
NTSCis going to assume that there
are certain control signals record-
ed on a particular part of the tape
and, if they’re not there or not just
right, it won't be able to properly
process the video-image signals.
The result won't exactly be some-
thing you’d want to watch on a
rainy afternoon.

If you really want your friends to
be able to see the tapes you have,
you'll have to get them converted
to the correct video format. A brief
trip through the yellow pages
should yield a service that does
that. If you can’t find anything
there, check with your local video-
tape rental store. They usually
know where to get it done.

GUITAR EQUALIZER

I'm a guitarist and | like to use
somewhat non-standard audio
equipment rather than the ones
made specifically for an electric
guitar. That usually works well but
the output of the graphic equalizer
that I'm using is not enough to drive
my power amp. Is there some small
amplifier | could build that runs off a
nine-volt battery that also has a vol-
ume control?—K. LaDow, Mil-
waukee, WI.

There used to be no such thing
as a small amplifier. You might
have had small amplification, but
there were no small amplifiers.
Fortunately for you, there’s a
whole slew of circuits you can use

and two basic ones are shown in
Fig. 3. Both of those amps have all
the good things you'd expect from
IC’s. They are easy to assemble,
very tolerant of component val-
ues, they require simple layouts,
and while you can’t feed them
every frequency from DC to
daylight, they’re flat all across the
audio spectrum. Each, however,
has its own pluses and minuses.
The 741 circuit (3-a) is nice be-
cause it's truly a one-chip line amp.
It uses very little current so your

nine-volt batteries will last a long
time. The disadvantage is that it
needs a bipolar supply. That can
easily be handled by using two
nine-volt batteries but if you’ve got
a space problem, that could be a
pain in the neck. It’s possible to
run the circuit off a single supply
but the op-amp won’t perform as
well. In general, when an IC wants
a bipolar supply, you should give it

one.
You can use other op-amps that
continued on page 77
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CAUTION

- It has come to our attention that
the advice given in “Ask R-E” (Ra-
dio-Electronics, April 1989, page 89)
~concerning adding an earphone
_jack to a TV set is potentially dan-
~gerous. It is a fact that, in many
~modern TV sets, the chassis is ac-
tually at 60- to 80-volts AC with re-
~spect to ground. A 1:1 audio
transformer, installed between the
_chassis and the speaker/earphone
jack, as shown in Fig. 1, will pro-
_vide enough isolation to be safe.
-We apologize for the error.—
Editor

DESK-TOP VIDEO PRODUCTION

As the manufacturers of what we
feel is the premier “genlock” for
the Amiga 2000, we were pleased
to see the attention given to the
many video applications of the
Amiga in the article “Computer
Aided Video” (Radio-Electronics,
March 1989, page 93). However,
we'd like to comment on some
common misconceptions—rein-
forced, we fear, by that piece—on
what a genlock is and does.

The process of “genlocking”—
interconnecting various pieces of
video equipment so as to ensure
that they are running in agreement
with one another—does not, in
and of itself, guarantee a video
output that meets broadcast stan-
dards. Signal components like cor-
rect sync, blanking, and SC-H
phasing are critical for an accurate
NTSC signal to be produced. Most
Amiga genlocks rely on that infor-
mation to be provided by whatever
equipment the computer is “gen-
locked” to. If the adjustment of
that equipment does not meet cor-
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rect broadcast standards, your
Amiga-produced signals won't
meet them either, genlock or not.

That dependence of genlocks
like Supergen on external sources
also explains the “snow and other
garbage” appearing on the screen,
solved by the authors with a video
feed demodulated from the
source VCR. With the source VCR
not operating, the information has
to be provided for the Amiga from
somewhere, or the external-re-
liant genlock becomes useless.

The 4004 Genlockable Video
Graphics Encoder does not de-
pend on external sources. Correct
sync, burst, and blanking are pro-
vided as on-board elements of the
encoder card, which is installed in
the Amiga, so the computer effec-
tively becomes a free-running
broadcast-video source. Com-
plete features for keying and fad-
ing are also included. EILEEN
TUURI, Marketing
Communications Manager
MAGNI SYSTEMS, INC.
Beaverton, OR 97005
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ACTIVE ANTENNA

I have two minor comments on
Rodney Kreuter’s “Active Antenna”
article (Radio-Electronics, February
1989, page 51). It's a good article,
and I'm sure the antenna works
fine. However, if memory serves
me right, the MPF102 is a junction f
ield-effect device (JFET), rather
than a metal-oxide-semiconduc-
tor FED (MOSFET). | don’t think
JFET’s require any more elec-
trostatic protection than MOSFET’s
2N3904's, although JFET's do have
another failure mode that requires
a little caution. They will not toler-
ate much current flow through a
forward-biased gate. Fortunately,
Mr. Kreuter’s design puts a 1
megohm “grid-leak” resistor (R1)
in series with the gate, and the
antenna is isolated with a capaci-
tor. Similar designs that don’t iso-
late the antenna, or that provide a
DC path to ground (through the
inductor in a tuned circuit, for ex-
ample), are likely to quit working if
the battery is hooked up back-
wards or if the antenna is inadver-
tently shorted to a circuit compo-
nent at a voltage around 2 volts.

The second point—and I'm go-
ing from memory again—is that
the MPF102 and similar devices
have rather broad specifications.
Because a short antenna can deliv-
er surprisingly high signal voltages
(at minute currents), and because
the untuned input allows strong
local signals to get into the active
circuitry even though the receiver
isn‘ttuned to them, the critical pa-
rameter in that application is the
voltage range over which the de-
vice will respond linearly. If that
range is exceeded, the input am-
plifier becomes a just-dandy mix-
er. Note that here the MPF102 has



no voltage gain, but actually alter-
nates, due to the low R, = 22 Q). If
spurious signals are encountered
in the output, it may be a good
idea to substitute another MPF102
(or whatever), for a wider linear
range. Of course, the culprit could
be Q3, which can also act as a mix-
er if it's ovedriven into its non-lin-
ear operating range.

DONALD KENNEY

San Diego, CA

CABLE CAPER

The subject of Monster Cable
provides a lot of “yuks” here at the
plant. Usually we just grin and
move on, because the testimonials
normally skip over the facts and
concentrate on faith.

However, in the “Letters” col-
umn of the March 1989 issue of
Radio-Electronics, Leland Faber de-
scribes the testing of equal lengths
(50 feet) of Monster Cable and a
variety of other wires including zip
cord and house wiring. He says
that with a matched 8-ohm source
and load, and a frequency range of
20 Hz to 20 kHz, Monster Cable
was “within +=3dB,” whereas all
other wire was not “within 9 to 10
dB’s at the upper end.”

Any audio professional can tell
you that under those conditions,
Monster Cable, zip cord, house
wire, or just about anything you
might find lying around, will have
a virtually flat response from 20 Hz
to 20 kHz. If Mr. Faber really got
the results he said he did, there
was something wrong with his test
setup.

JOHN WILSON
CAPITAL CITIES/ABC, INC.
Hollywood, CA

ENGINEERING REWARDS
Anyone who agrees with Mr.
Lancaster’s hang-up (“Hardware
Hacker,”Radio-Electronics, March
1989) with the fact that “._.[techni-
cians] often do all the work and
engineers get all the credit, all of
the pay, and all of the promo-
tions...” should realize that any-
one who can survive 3 years of
Engineering Calculus should be
placed on a pedestal.
JOHN SAWKA
Engineering Student
Milwaukee, Wi
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY

PROTECTIONS

While watching rental
movies, you will not ce an-
noying periodic color
darkening, color shift, un-
wanted lines, flashing or
jagged edges. This is
caused by the copy protec-
tion jamming signals em-
bedded in the video tape,
such as Macrovision copy
protection. Digital Video
Stabilizer: RXIl completely
eliminates all copy protec-
tions and Jamming signals
and brings you crystal clear

pictures.
FEATURES:
@ Easy to use and a snap
to install
@ State-of-the-art in-
tegrated circuit technol

L] ?gg% automatic - no

need for any
troublesome adjust-
ments

@ Compatible to all types
of VCRs and TVs

@ The best and mos: excit-
ing Video Stabilizer in
the market

o Light weight (8 ounces)
and Compact (1x3.5x5)

@ Beautiful deluxe gift box

@ Uses a standard 9 Volt

WARNING :

SCO
Electronics and
RXIl dealers do
not encourage
people to use
the Digital
Video Stabilizer
to duplicate
rental movies
or copyrighted
video tapes.
RXll is in-
tended to stabi-
lize and restore
crystal clear
picture quality
for private
home use only.
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Jameco Electronics
JE680 Universal
IC Programmer

Program virtually any
programmable logic
or memory device.

CAN YOU IMAGINE THE WORLD OF
electronics without EPROM's,
PAL’s and other programmable
memory and logic? Of course not!
But if you don’t have access to a
programmer, you are effectively
isolated from using those versatile
devices in your designs.

We recently got a chance to ex-
amine a sophisticated program-
mer, the JE680 Universal IC
Programmer from Jameco Elec-
tronics (1355 Shoreway Road, Bel-
mont, CA 94002). The JE680 can
handle PAL, GAL, RAL, PLD, EPLD,
EEPLD, and FPLD logic devices. It
can also process PROM, Bipolar
PROM, MOS/CMOS EPROM and
EEPROM memory devices from 16K
to 512K. The programmer can act
as a stand-alone device orit can be
controlled from the serial port of a
personal computer.

The JE680is packaged in a sturdy
metal and plastic case that mea-
sures about 15x12 x3% inches.
The top panel features a 2-line by
20-character LCD readout, a ZIF (Z
ero Insertion Force) socket, 16 LED
function indicators, and a 20-key
keypad. Rear-panel connectors in-
clude a Centronics-type printer
port and a DB-25 connector for se-
rial communications.

The programmer has three oper-
ating modes. First is the Local
mode, where all operations are
controlled by keypad entries, and
all outputs are displayed on the
LCD. Second is the Computer
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mode, where an IBM PC or com-
patible computer takes control of
all but the editing functions of the
programmer. (The control soft-
ware is provided with the pro-
grammer.) Third is the Terminal
mode, where any dumb terminal
(or a computer running communi-
cations software) can control the
programmer.

We preferred the Computer
mode because of the online help
provided by the software. How-
ever, in production environments,
we can see the Local mode being
favored. An especially useful fea-
ture in such environments is Auto-
Sense, in which IC insertions and
removals are automatically de-
tected.

Putting it to work

The JE680 offers numerous
functions. A BLaNk function per-
forms a check to ensure that
EPROM'’s are fully erased, or that
logic devices are unprogram-
med. Using Auto-Sense, it be-
comes as easy as setting up the
function, and inserting devices
one after the other. The program-
mer senses when the IC is in
place and performs the test. If
your IC is inserted backward, or
is not recognized, the JE680
immediately reports it—without
damaging the chip—and even
suggests a solution.

All communication with the
programmer takes place via the

programmer’s RAM buffer. If a
device is to be programmed, the
buffer must first be loaded with
the proper programming data.
Then the prOG function programs
the data from the RAM buffer
into the IC. If a programmable
device is to be read, the data of
an ICis first loaded into the RAM
buffer, where it can be accessed
via the reab function.

A copy function allows a master
IC to be read into the program-
mer’s RAM buffer so that the
contents can be rapidly pro-
grammed into other devices. If
changes need to be made, the
eDiT function can be used. Along
with normal editing functions, it
is possible to split code into
more than one device, or to rec-
onstruct code from multiple
chips.

A cHecksum function calculates
and displays the checksum of the
RAM buffer. For logic devices,
the programmer reports the
number of blown fuses along
with the hex JEDEC (Joint
Electronic Device Engineering
Council) checksum.

Once a function has been ex-
ecuted, it can be re-executed by
using the Rrepeatr function. That
can help speed some operations
considerably.

Other functions include IN and
out for downloading and up-
loading files to and from the pro-
grammer’s RAM buffer; veriry,
which is used to double check
that the data in a programmed
device matches the RAM buffer;
and priNT, which outputs data to
the Centronics port.

Software option

A $30 software option package,
the JE6B0AP, is available for logic-
design applications. It runs on an
IBM PC or a close compatible and
offers Boolean conversion, auto
compilation, and fuse-map gener-
ation.




The software includes four inde-
pendent modules. A parser mod-
ule analyzes the syntax of Boolean
equations. A fusemap module cre-
ates the JEDEC format file for
downloading to the programmer.
A Document module generates re-
port records (such as IC pinouts,
symbol tables, PLD fuse maps, and
test vector tables), and a SGUP
module downloads and burns in
the JDEC file created by the
fusemap module. SGUP can also
read the IC pattern from the pro-
grammer.

While the JE680 is sophisticated
enough to handle any program-
ming task you're likely to come up
with, it’s also easy to use—despite
a somewhat frustrating operating
manual.

The programmer’s multiple op-
erating modes mean that it will be
at home in either an engineering
laboratory or in a production en-
vironment. Such features don't
come cheap—the JE680is priced at
$1799.95. But if you're serious
about programmable devices, it’s
certainly worth a serious look. R-E

Global Specialties BOA
Microcomputer
Applications Workstation

A “box of applications” for
your PC

COMPUTERS HAVE BECOME UBIQ-
uitous. You’'ll find them in elec-
tronics labs, in schools, even in
many homes. Unfortunately com-
puters have, for most people, be-
come nothing more than ap-
pliances. Even young hobbyists
don’t have much opportunity to
“get their hands dirty” with com-
puter hardware. We recently dis-
covered a device that could
change that by turning any PCinto
a microcomputer applications
workstation. It's called the BOA
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{an acronym for Box Of
Applications) and is sold by a divi-
sion of Interplex Electronics,
Global Specialties (70 Fulton Ter-
race. P.O. Box 1942, New Haven,
CT C6509).

Tre BOA is housed in a metal
slope-front cabinet that measures
roughly 13x11x4 inches. It con-
nects to the computer’s bus
through a buffer card and cables,
and offers access to the comput-
er’s bus through a solderless con-
nector block which, along with a

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

SC61 Waveform Analyzer ™
Patented

$3295

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

waveform parameter you need for fast troubleshooting.

The SC61 Wavetorm Analyzer 1s a triple patented high
performance scope that provides you with a digital LCD read-out of all
key waveform parameters (DC volts, peak-to-peak volts, and
frequency) at the push of a button, and all with one probe connzaction

Other time-saving features include exclusive ECL sync circuits
that allow you to lock quickly onto wavetorms up to 100 MHz. Plus.
with 3000 volts of ingut protection, you never have to worry about an
expensive front end repair job

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

SENCORE

3200 Sencore Drive, Sioux Falls. SO 57107

100% American Made
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solderless breadboard, dominates
the unit’s top panel.

More than two dozen solderless
connector blocks encircle the
breadboard and bus-access block.
They offer tie points to such things
as output ports, input ports, DMA
latches, A/D and D/A converters, a
digitally programmable amplifier,
a function generator, an audio am-
plifier, and so on. A brief descrip-
tion of each section follows

Circuit sections

Two output ports use two 74L575
4-bit bistable latches to capture
buffered data-bus signals. Each
port has LED logic indicators and
TTL-level interface outputs. As
with all sections, all signals are ac-
cessible via tie points on sol-
derless connectors.

Two 8-bit input ports provide the
means to input data to the PC's
bus. Top-panel DIP switches can
be used to input data. Alternately,
TTL-level signals can be sent
through tie points. Data latching is
available on both input ports.

A MEMORY section provides two
28-pin sockets to accept up to 16K
of EPROM or RAM memory.
(EPROM and static RAM can be
mixed). A SEGMENT seLecT DIP
switch is used to set the position of
the memory in the computer’s
memory map.

An /O DECODE section provides
1/0 device-select signals, which
are decoded from the address bus.
An 8-position DIP switch is used to
set the address of the 1/0 decoder.
It is used in combination with
READ, WRITE, and SELECT tie points to
provide 1/O write, 1/0 read, and I/
O select signals for other sections.

A DMA LATCH section allows
breadboarded circuits and the
other sections of the BOA to inter-
face to the computer’s bus under
DMA (Direct Memory Access)
control. Two DMA latches are pro-
vided for you.

A D/A CONVERTER section pro-
vides two digital-to-analog con-
verters, an op-amp circuit, and a
precision voltage source. Two A/D
CONVERTER sections are provided as
well.

AN EXTERNAL INTERFACE section
provides a convenient method of
attaching peripheral modules to
the side of the BOA. A DB-25 con-
nector is connected in parallel

with solderless tie points, which
can then be connected to the vari-
ous other sections of the BOA.

A PULSER section provides D-type
latches and push-button switches
to provide pulses to other circuits.
Pulses can either be provided un-
der circuit control, or by physically
pushing the pushbuttons.

A FUNCTION GENERATOR section
provides sine-wave and TTL-level
pulse outputs. The amplitude and
frequency of the function gener-
ator are controlled via AM and FM
inputs.

A DIGITAL GAIN section can con-
trol the amplitude of an analog in-
put signal under computer con-
trol, while an AUDIO AMPLIFIER
section with a speaker provides a
convenient way to hear an analog
output signal. A MICROPHONE AM-
PLIFIER Section is provided to ampli-
fy low-level inputs for use by other
sections.

Hooking the BOA to the com-
puter consists of inserting a card
into a slot, and plugging a 50-con-
ductor cable into the card’s output
and into the BOA's top panel. The
card “steals” power from the bus
and outputs +5-, +12-, and —12-
volt power on a 9-pin connector. If
your computer doesn’t have a 9-
pin knockout, your can use an
adapter plate to mount the power
connector in an unused slot. The
only tricky thing about installing
the card is that you must be sure to
disable any interrupts that are
used by any other cards that are
presently installed in your ma-
chine. Jumper pads make that op-
eration a simple matter.

While each section of the BOA is
interesting in its own right, things
don’t really get exciting until the
sections are connected together.
The excellent manual supplied
with the BOA provides numerous
example experiments, and step-
by-step instructions on setting
things up. It also provides many
suggestions for additional experi-
ments you can do.

Among the suggested projects
is a DC volt meter, which can be
assembled using the /O DECODE,
BUS INTERFACE, and A/D CONVERTER
sections along with a top-panel
potentiometer and some supplied
BASIC software. Another experi-
ment suggests how to build a fre-
quency counter using interrupts.

REnuch
R R

We often receive letters from
readers who have searched, in
vain, for schematic drawings and
other documentation, or for dis-
continued parts. Unfortunately,
we don’t usually have this infor-
mation at our fingertips, and
don’t have the time to mount our
own searches for it. However,
there is one invaluable source
that we can easily tap—Radio-
Electronics’ readers! Here's your
chance to get some assistance,
or to help out a fellow elec-
tronics enthusiast.
® |f you have service literature
for a Garrard “Music Recovery
Module” model MRM 101, MARK
DESZCZ will gladly cover the
shipping costs to send it to P. O.
Box 1168, Williamsville, NY 14221.
® MICHAEL CARTER is trying to
find a transformer for a Zenith
radio, model 75363, that dates
back to the late 1930’s or early
1940’s. The transformer number
is C95-526N. He can be reached
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