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We Only Skimped OnThe Price.

[ntroducing The Fluke Series 10—From $69%

. : Large, easy-to-read display:

Fluke quality: Made in the USA by Fluke, il

with the same rugged reliability that’s made 4000 count digital readout.

us the world leader in digital multimeters.

Count on hard-working high performance—

and a two-year warranty to back it up.
Actual size: Easy to carry, New! Min/Max record with relative
easy 1o use. time stamp and Continuity Capture™:
Makes intermittent problems easier to
find. Records highs and lows—and
“time stamps” when they occurred. In
T —— _— - continuity mode, opens or shorts as brief
New! V Chek™: For fast accurate as 250 us are captured and displayed.
checks on power sources and

supplies, set your meter on V Chek— FLILUKE 72 MULTIMETER /

and let it do the rest. V Chek will

determine continuity/ohms; if voltage

is present, it will automatically

change modes to measure AC or DC

volts, whichever is detected. For most . .

initial troubleshooting checks, here's Capacitance: Autoranging from

the only setting you need to make. & MAX [ MIN ) o+ LoZ HF 503; icFattgdggg;?a%Eé,r\\‘genr%%%? carry

For high performance at Fluke's lowest price, get
your hands on the new Series 10. Stop by your
local Fluke distributor and feel what a powerful
difference the right multimeter makes—at the
right price. For a free product brochure or the name
of your nearest distributor, call 1-800-87-FLUKE.

Autoranging with manual option:
Your choice. depending on your situation.

Sleep Mode: Shuts itself off
if you forget, extending long

battery life even further. Fluke 10 Fluke 11 Fluke 12
$69.95° $79.95 $89.95"
4000 count digital |V Chek™ V Chek™
display Capacitance, Min/Max recording
1.5% basic dc volts 40.(())81 109999 uF | with relative
I8l H accuracy count digital time stamp
NEW‘ Slide switch and a 2.9% basic ac volts| display Continuity
few pushbuttons control accuracy 0.9% basic dc Capture™
all functions: Designed for 1 SaZaCbaasic ohms ; ggitg:sc_g%racy" Ca%%%ittanggég ;
- i uracy 9% basic ac volts | 001 to
true one-hand operation. Fast continuity accuracy 4000 count dlg#al
beeper 0.9% basic chms display
Diode Test accuracy 0.9% basic dc
Sieep Mode Fast continuity volts accuracy
Fast, accurate tests Two-year warranty Digggp&rst 1.!;"({003?:‘5 ac volts
and measurements: Sleep Mode 0.9% basic ohms
AC and DC voltage Two-year warranty | _accuracy
measurements to Fagt continuity
600 volts, ohms to Diose st
40 MQ; audible Sleep Mode
continuity test; | Two-year warranty
and diode test.

“Suggested U.S list price. Optional hoister with
_— = tilt-stand available.

The New Series 10.
A Small Price For A Fluke.

Safety—a Fluke sbaljldard:
Designed to meet UL1244, ; P
EC 1010, CSAand VDE safety ~ Audible Continuity:

. ) . To perform fast continuity FLUKE AND PHILIDPS
Be%l:;(;i?e?(t)stée;(i‘(fgsbll\;ﬁt n checks, just listen for THE T&M ALLIANCE
v protec : the beep; no need 1o watc1

h ©1991 John Fluke Mfg. Co., inc. Prices and specifications
the dlsplay, subject to change. Ad no. 00130.

New! TL75 Hard Point™ Tesl Leads:
Comfort grip with extra stronj tips

for extended service life. F I l ' K E
®
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The Musical Instrument Digital In-
terface, or MIDI, brings together
music and computers, and allows a
single musician to create the sounds
of an entire orchestra. But you don't
have to be a professional musician,
or have a small fortune’s worth of
computer and musical hardware, to
take advantage of MIDI. Instruments
with MIDI interfaces have become
common and affordable. Our MIDI
interface is a low-cost solution for
beginners, and serious users will
find it easy to upgrade to meet their
needs. For more information, turn to
page 33.
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BUILD AN AUTO STEREO AMPLIFIER
This high-power, hi-fi car stereo amp is an excellent amplifier design
course.

CABLE-TV SNOOPER STOPPER
Protect yourself against cable-TV snooping!

BUILD THE DIGI-CALL
Construction details for our intelligent phone-line monitor.

CIRCUIT COOKBOOK
More on 7-segment decoder/driver IC's.
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Infrared Detector Module. A
ready-to-use IR receiver for
remote-control projects. Combines
detector. limiter and demodulator
in a compact 3-lead package.
5VDC. With data.

#276137 ... ... 3.49

(1) 4-Conductor Double Shield-
ed Cable. 30 feet. For audio or data
hookups. #278-777 ....... 7.95
(2) 12-Foot ‘Business Machine”
Power Cord. #278-1261 ... 5.99
(3) 6-Ft. Version of Fig. 2. 90°
connector. #278-1260 ... ... 5.99

Portable Shortwave Antenna.
Boosts reception on worldband
portables! Clips to rod antenna.
Wire extends up to 23 feet. Winds
up on pocket-size reel for storage
and travel. #278-1374 ... .. 8.9

Super Selection! Try Our Special-Osder Hotline

Your local Radio Shac< stocks over 1000 popular electronic compo-
nents, Plus, we can special-order over 10,00C items from our main
warehouse—|Cs, sem conductors, tubes, crystals, phono cariridges
and styli, popular modules, even SAMS* maruals. There are no
postage charges or minimum reguirements for this service, Come
in loday for details!

NEW! Micronta® LCD Digital Multimeter

With big display and protective rubber holster Autoranging with
manual override, high-speed sampling. Has data hold, 33-dct ana-
log bargraph, 200 pA low-current range and ontinuity sounder.
Fold-out stand/hange" Measures to 1000 VDZ, 700 VAC, 10A AC/

DC, 30 megohms resistance. Batteries extra. #22-167

(1) Pulsing Buzzer. Extra-loud! 3
to 28 VDC. #273-066 .. .... 4.29
(2) “Ding-Dong” Chime. For
doorbell, entry alert. Requires 6 to
18 VDC. #273-071 ........ 8.99
(3) MiniBuzzer. Efficient! Draws 7
mA at 12VDC. #273-074 ...2.99

(1) Binding Posts/BNC Adapter.
For dependable test mstrument
hookups. #274-715 ... .. ... 8.95
(2) Binding Post to Banana
Plugs. Stackable. Includes one red
and one black.

#274-716 . ........... Set 4.95

PC/XT Experimenter’s Circuit
Card. Premium epoxy prototyping
board fits computer’s XT bus con-
nector. Plated-through holes.
37/ax 1016 x 116" Accepts D-sub
at right. #276-1598 ... .... 29.95

Since 1921 Radio Shack has been the place to obtain up-to- date electronic parts
as well as quality tools, test equipment and accessories at low prices. Our nearly
7000 locations are ready to serve you—NOBODY COMPARES

Prices apply at participating Radio Shack stores and dealers Radio Shack 1s a division of Tandy Cerpo-ation

69.95

(1) High-Speed 12VDC Motor.
Up to 15,200 RPM with no load.
About 2” long (including shaft)

#273-255 ... .. 2.99
(2) Low-Voltage Motor. For pro-
jects and solar power demos. 17z to
3VDC. #273-223 .......... 99¢

2

(1) Power Supply Project Case.
Vented 2'2x 4568 x 314" molded
box. #270-287 ........... 3.99
(2) Deluxe Project Box. 3'iex
81ax 68" All metal. With protec-
tive rubber feet. #270-274, 10.79

20 different enclosures in stock!

Right-Angle D-Sub 25 Female
Connector. |deal for use with card
at left. Radio Shack has salder-
type and IDC solderless connec-
tors for computer and printer
hookups. #276-1504 .. ... .. 2.49

Mini Audio Amplifier. With built-in
speaker. Use to boost computer au-
dio, signal tracing and more. Has
a high-gain IC circuit, Y/s” head-
phone jack, /8" input jack and vol-
ume control. Battery extra.

#277008 . ............. 1.95
w B v HTE-0088
INFRARED SENSOR

LED ot et scurees.
i

1B SR A ?

Infrared Detector Card. Detects
normally invisible [R light. Fast way
to confirm output from remote con-
trols, infrared LEDs or laser in CD
and video players. Great for sci-
ence projects, 100!

#276-099 ............... 5.95

(1) Holder for Type “N” Battery.
#270-405 59¢
16 different holders in stock!
(2) Telescoping Antenna. 173"
Six sections. #270-1409 . ... 2.59
16 different antennas in stock!

Radlo JThaek -+

MERICA'S TECHNOLOGY STORE ™
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A review of the latest happenings in electronics.

Petal power?

Electrical engineers at the Geor
gia Institute of Technology (Atlanta,
GA), with support from the U.S.
Joint Services Electronics Program,
have discovered that adding serra-
tions shaped like flower petals to
the outer edges of satellite dishes
can significantly improve their per
formance by reducing unwanted
“sidelobe " radiation—energy that
is unintentionally scattered by the
dishes. Reducing it minimizes the
chance that antennas will interfere
with each other or send signals in
undesired directions, both of which
could cause problems for future
telecommunications satellites that
will be placed much closer together
in geosynchronous orbit.

The edge treatment, for which
Georgia Tech has applied for a pat-
ent, allows designers to customize
the serration design for specific ap-
plications, taking into account such
factors as how much gain will be lost
to reduce the sidelobe levels The
optimal length for the serrations
seems to be about 10 times the
wavelength the dish is designed to

- reflect. It isn’t necessary for the pe-

tals to be of uniform size

The petal-edge design has been
incorporated in an outdoor compact
range recently build for the U S.
Army’s Electronic Proving Grounds

Er i
DR. EDWARD B. JOY, PROFESSOR OF
ELECTRICAL ENGINEERING at Georgia |
Tech, shows antenna dish with flower
petal edges that improve the antenna’s
performance.

at Fort Huachuca, AZ, and at least
one manufacturer of compact an-
tenna ranges has already adopted
the technology. The edges will add
little to the manufacturing costs of
dishes, and could even be retrofit-
ted onto existing dishes, although
such modified dishes would require
alterations to the feed systems.

Harder than diamonds?
High-resolution x-ray measure-
ments performed by scientists at
Ford Motor Company (Dearborn,
MD, show that gem-quality dia-
monds synthesized by scientists at
GE Research and Development
Center (Schenectady, NY) contain
more atoms per cubic centimeter at
room temperature than any other
solid known to exist on earth. The

| diamonds, which are composed al-

most totally of the isotope Car
bon-13, are of greater crystalline
perfection than any found in nature,
and range up to three carats.

Carbon exists as two stable iso-
topes: Carbon-12 and Carbon-13.
Each Carbon-13 atom is slightly
heavier than its Carbon-12 counter
part. Diamond is composed of car
bon atoms arranged in a regular
lattice, with each atom at the same
small distance from its neighbors.
The regular lattice, small distance
between atoms, and very strong
carbon-to-carbon bond, account for
diamond’s unsurpassed hardness.
Natural diamonds contain 99% Car-
bon-12 and only 1% of Carbon-13,
while the synthesized diamonds are
made of 99% Carbon-13 and 1%
Carbon-12.

A proprietary two-step process
invented in the late 1980's by GE
scientists involves, first, a low-pres-
sure chemical vapor deposition
technique to produce aggregates of
small diamonds with the desired
isotopic composition, and second,
dissolving and recrystallizing the ag-
gregate into gem-quality diamonds
weighing a carat or more.

The Ford experiments showed

Gk

| GE RESEARCH AND DEVELOPMENT |

Center scientists examine a model of the
atomic structure of a diamond syn-
thesized from 99% Carbon-13. The dia-
monds, shown in the foreground, could
turn out to be harder than natural dia-
mond, currently the world’s hardest ma-
terial.

that, as Carbon-13 interaction is in-
creased, the interatomic distance,
or lattice constant, decreases
slightly. Some scientists speculate
that the smaller lattice constant
could make the GE diamond even
harder than natural diamonds.

Also revealed by the Ford experi-
ments is that the GE diamond's
crystal quality approaches that of
the best man-made semiconductor
crystals. Because improved crystal
quality translates to improved elec-
tronic properties, that discovery is
expected to stimulate the develop-
ment of electronic devices based on
diamonds. Laboratory studies have
shown that synthesized gem dia-
monds can be electronically
“doped” by the incorporation of
small amounts of boron, which
transforms it from an insulator into a
| semiconductor.

GE manufactures diamond heat
sinks for the electronics industry as
well as diamond abrasives for ma-
chining, grinding, sawing, and drill-
ing applications. R-E
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“ULTIMATE PROFESSIONAL"

Here’s the newest family member: the 60 MHz Tek 224. ACE TROUBLESHOOTER"
It as rugged, reliable and easy to use as the rest of the The Tek 222 is everything a service scope ought to be.
220 Series—and extended bandwidth makes it the logical Lightweight. Rugged. Fully programmable. Floatable

0 +400 V. Two channels, 10 MHz, Auto Setup and

choice for computer service professionals.
Auto Trigger make it easy finding trouble—fast.
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“‘RUGGED SURVIVALIST”
Tek’s 222PS Power Scout™ offers the field-proven per-
formance of the 222, plus its rated €00 VAC, 850 VDC
and 6 kV peak surge. Perfect for ciccuit measurements
requiring extra protection—and a
few added guts.

-
—

They're just 4%2 pounds. U.L. certified. And start at $2450. 220 Series
handheld oscilloscopes—all with Tek's exclusive IsolatedChannel™
architecture —are the service tools the professionals use. There$s one

with you written all over it. To order, contact your Tek representative
or distributor. Or just call Tek direct: 1-800-426-2200

Tektronix

Test and Measurement
Copynight © 1991, Tekeconix, fnc. CIRCLE 92 ON FREE INFORMATION CARD 40W-187643-1
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What's new in the fast-changing video industry.

{
DAVID LACHENBRUCH {

¢ ‘‘Use it or lose it.'’
Anticipating the arrival of HDTV, the
FCC is preparing new allocation of
TV channels to permit broadcasters
to simulcast in standard NTSC and
HDTV during a long transitional
period. The FCC has found that
there will probably be enough chan-
nels in most markets to allot those
extra frequencies to broadcasters
who are planning to transmit in
HDTV. However, there is some fear
that broadcasters, hesitant be-
cause of the expense of converting
to HDTV, might merely sit on the
extra channels. Thus, the Commis-
sion's chairman, Alfred Sikes, has
warned that broadcasters won't be
allowed to dally and that the UHF
spectrum space. that broadcasters
don't use after a respectable period
of time could well be turned over to
land mobile services. The FCC is
asking a number of questions to
prepare for HDTV, including how
long stations should continue
broadcasting in NTSC after the ar
rival of high definition.

® Two-lens camcorder. One of
the last holdouts against the 8mm
video format—Sharp Electronics—
has come into the fold in a big way. It
has introduced two camcorders
with dual-lens systems. Each of the
compact, palm-sized models are vir-
tually two cameras in one. One lens
provides a fixed-focus, wide-angle
picture, the other an 8:1 zoom sys-
tem. The wide-angle lens gives a
62° filed of view, and switching from
one lens to the other provides “in-
stant 12:1 zoom,"" according to
Sharp. The system provides a
number of special effects. It can be
used for picture-in-picture, with
both lens and CCD operating sys-
tems operating at the same time, or
the user can "wipe" from one lens
to the other. The basic model has
monophonic sound and a mono-
chrome viewfinder, while the higher
priced model has stereo audio and a
color LCD viewer.

With Sharp's addition of 8mm Gt
will continue to offer VHS camcor
ders as well), only JVC—the inven-
tor of VHS—has no involvement
with 8mm, among all major cam-
corder makers. Even Matsushita
Electric, which doesn't offer 8mm
camcorders under its own brands
(Panasonic, Quasar, and National),
manufactures 8mm camcorders on
a private-label basis of other brands

¢ Home multimedia. Nobody
has really defined the word “"multi-
media,” which is largely used to de-
scribe CD-ROM computer prod-
ucts to which interactive video has
been added. Those offering non-
computer items with similar at-
tributes have generally avoided the
word. The question for the future is
whether multimedia will enter the
home as a computer or as an attach-
ment for the common TV set. Al-
though there are many approaches
to multimedia via the computer, so
far only two systems have been in-
troduced that use the family TV.
Those are Commodore's CDTV,
which is based on the Amiga com-
puter but has no keyboard, and Phi-
lips' CD-l, launched with great
fanfare (Radio-Electronics, Feb-
ruary 1992) reportedly is selling
well. Philips recently announced
agreement with Motion Picture Ex-
perts Group (MPEQG), a standards-
setting body, on a standard to add
full-motion video to CD-I. All CD-l
players have a port for the addition
of a chip to provide full-motion, full-
screen video. Philips promises the
plug-in chip by mid-year.

While Philips is attempting to ap-
peal to the entire family with its CD-|
programming—including children’s
activities, adult games, and refer-
ence materials—Commodore says
it will begin next year to offer spe-
cial-interest interactive packages,
including MIDI (musical instrument
digital interface) selections for au-
dio enthusiasts and titling and cap-
tioning software for videomakers.

Commodore also plans to bridge
the gap between TV-based and
computer-based multimedia by of-
feringa CDTV drive to the 750,000
Amiga computer users in the U.S.

¢ Full HDTV schedule. High-
definition broadcasting is now on a
regular schedule in Japan, the satel-
lite-delivered Hi-Vision signal being
transmitted for eight hours daily, al-
though the broadcasts are still billed
as "experimental.” So-called “reg-
ular’” HDTV broadcasting is still
three years off. Japan's analog
HDTV system has been under de-
velopment for more than 20 years.
TV sets to receive and display the
broadcasts in full HDTV still cost
about $30,000, and HDTV VCR's
are around $115,000, although
costs will come down. Already
some private broadcasters in Japan
(as opposed to the public NHK net-
work, which developed Hi-Vision)
are calling the Japanese system an
“interim” measure until a truly dig-
ital system is developed.

¢ Bigger S-VHS push.
Although more than 20% of all
VCR's sold in Japan are in the
Super-VHS format, the proportion
in the U.S. continues to hover
around 2%. Panasonic now plans a
major campaign around S-VHS,
with lower prices—a strategy al-
ready being followed by JVC, which
is now shipping an S-VHS deck car-
rying a “nationally advertised price
of $799," about S500 less than the
cheapest model last year. Although
Panasonic’s pricing hadn't been re-
vealed at our press time, it is ex-
pected to be at least in line with
JVC's. In addition, Panasonic will
bring S-VHS into more complete
VHS compatibility by making its en-
tire VHS line S-VHS “playback
compatible’’'—meaning that its
standard VHS decks will be able to
play S-VHS tapes as well as stan:
dard VHS (although with only stan-
dard VHS resolution). R-E



affordable price.

LETT E3610A

| #GQAQD DC POWER SUPPLY C cuns All you need is a

In a de power supply.

Now, put a dependable, 30-watt dc
power supply on your bench for
just $300%* You'll get the low
noise your work demands (200 pv
rms). Constant-voltage or constant-
current operation. And built-in
reliability ensured by conservative
design margins and rigorous
environmental testing.

Outstanding value in a dc power
supply. It’s just one in a full line
of basic instruments developed
by HP to give you uncompro-
mising performance at an

&5 To order, call HP DIRECT,
1-800-452-4844,* Ext.TW13.
We'll ship your order the day it's
S received. Instruments come with a
0-8%0:3A/CTBVO-2A e sixty-day, money-back guarantee.

.
VISA -

company purchase
order or credit card.

power supplies

HP 30watt ’53610A‘

E3611A E3612A

T

-1 l Range 1 |8V, 3A

20V, 1.50A | 60V,0.50A

[ 1
| & Rengez 15V,24
T T

35V, 0.85A | 120V, 0.25A

Loadorline |

regulation 0.01% +2mV
Ripple and noise
| (10H-10MHz) | 2004V rmsZmVpp

*.S. list price.

1992 Hewlett-Packard Co. TMNJDI05B/RE
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There is a better way.
HEWLETT
[ﬁﬁ] PACKARD

¥ In Canada call 1-800-387-3867+Dept. 442.
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If You're Serious
About a Future in
Electronics, Ensure that
Future with the Best
Educational Training

— Available.

SEND FOR YOUR CIE HOME

STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTRONICS SYMBOL HANDBOOK!

used electronic symbois. Published by

CIE exclusively for our students and

alumni. Yours free when you L —
request a CIE Course Catalog.
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If you want to learn about electron-
ics, and earn a good income with that
knowledge then CIE is your best
educational value.

CIE’s reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned that
reputation with an unconditional
commitment to provide our students
with the very best electronics
training.

Just ask
any of the

CIE PROVIDES YOU WITH A
LEARNING METHOD 5O
GOOD, IT'S PATENTED.

CIE’s Auto-programmed lessons are a
proven learning method for building
valuable electronics career skills. Each
lesson is designed to take you step-by-
step and principle-by-principle. And
while all CIE lessons are designed for
independent study, CIE’s instructors
are personally available to assist you
with just a toli-
free call. The

150,000-plus
graduates of
the Cleveland
Institute of
Electronics
who are
working in
high-paying
positions with
aerospace,
computer,
medical,
automotive
and communi-
cation firms
throughout the
world.

They'll tell you success didn't
come easy...but, it did come....thanks
to CIE. And today, a career in elec-
tronics offers more opportunities and
greater rewards than ever before.

CIE's COMMITTED TO BEING
THE BEST....IN ONE
AREA....ELECTRONICS.

CIE isn't another be-everything-to-
everybody school. We teach only one
subject and we believe we're the best
at what we do. Also, CIE is accredited
by the National Home Study Council.
And with more than a 1,000 gradu-
ates each year, we're the largest
home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly 60 years and
we're the best at our subject .....
ELECTRONICS ... BECAUSE IT'S THE
ONLY SUBJECT WE TEACH!

result is practical
training... the
kind of experi-
ence you can put
to work in today’s
marketplace.

LEARN BY
DOING...WITH
STATE-OF-
THE-ART
FACILITIES
AND

EQUIPMENT.
In 1969, CIE
pioneered the first Electronics Labora-
tory course and in 1984, the first
Mircoprocessor Laboratory course.
Today, no other home study school
can match CIE’s state-of-the-art equip-
ment and training. And all your
laboratory equipment, books, and
lessons are included in your tuition.
It’s all yours to use while you study at
home and for on -the -job after
graduation.

PERSONALIZED
TRAINING....TO MATCH YOUR
BACKGROUND.

While some of our students have a
working knowledge of electronics
others are just starting out. That's
why we’'ve developed twelve career
courses and an A.A.S. Degree program
to choose from. So, even if your not
sure which electronics career is best
for you, CIE can get you started with

WHY CHOOSE CIE FOR YOUR TRAINING?
= 150,000 successful graduates from every country around the world.

= Only CIE rewards you for fast study. CIE offers an Associate Degree
program based on actual study time used. The faster you complete your

degree the less your overall tuition.

= State-of-the-art laboratory equipment is yours to keep and it comes
assembled, ready for hands-on experiments.

s Approved for educational benefits under the G.I. Bill for veterans and other

eligible persons.

= Upon graduation, CIE offers free preparation to pass the Certified

Electronics Technician Exams.

core lessons applicable to all areas of
electronics. And every CIE course you
take earns you credit towards comple-
tion of your Associate in Applied
Science Degree. So you can work
toward your degree in stages or as
fast as you wish. In fact, CIE is the
only school that actually rewards you
for fast study, which can save you
thousands of dollars.

SEND TODAY FOR YOUR CIE COURSE
CATALOG AND WE'LL SEND YOU A
FREE 24 PAGE CIE ELECTRONICS
SYMBOL HANDBOOK!

D YES- | want to get started. i

i : [l
Send me my CIE school catalog includ-

[ | ing details about the Associate Degree [ |
Program. (For your convenience, CIE [ |
will have a representative contact you -

] S |

B there is no obligation.) AE36 5

. Name: I

: Address: l

[

B cv State: [ |

:] Zip: Age: :

I Phone No. { ) I

I Check box for G.1. Bulletin Benefits I
0 Veteran [J Active Duty

| [

| ’ll [ |

I .-‘ g l

] CLEVELAND 7’-.1 ]
INSTITUTE OF oy g

| ELECTRONICS [ |

[ 1776 East 17t Stroet A school of thousands
Cleveland, Ohio 44114 A CH |

l (2163 781-9400 Since 1934 l
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Write to Ask R-E, Radio-Electronics, 500-B Bi-County Bivd. Farmingdale. NY 11735

VIDEO FADER

I'm interested in learning how
to design video hardware and |
have been working on a circuit
that would cause a video image
to fade as | turn a potentiometer.
I've tried several ideas but keep
running up against the same
problem. As | cause the signal to
fade, it always starts to mess up
horizontally and vertically be-
fore the image disappears com-
pletely. I'm not asking you to
design the circuit for me, but |
sure could use some advice. Do
you have any idea what I'm
doing wrong?—D. Koetting, St.
Louis, MO

It's always a pleasure to answer a
letter from someone who under
stands that the only way to learn is
to make mistakes and work out the
answers with a minimum of help and
a maximum of brainwork.

I've studied your schematics and
you've been making the same mis-
take each time. Each design you've
done assumes that the video signal
is similar to audio in that all the infor-
mation contained in the signal is

spread equally throughout the sig-
nal’s entire voltage range. The video
signal is extremely complex and dif-
ferent parts of it are reserved for
different purposes. A typical line of
video is shown in Fig. 1. Notice that
the line is divided horizontally be-
tween the picture information (want
to fade), and the control information
(want to leave alone).

The only thing wrong with the de-
signs you sent me is that they all
treat the two parts of the video sig-
nal equally. By dropping the voltage
level of the entire line of video,
you're cutting the level of the control
information in the horizontal interval
as well. For your designs to work
properly, your circuit must dis-
tinguish electronically between the
picture and the control information
in the horizontal interval.

This is the same problem that
every television has and, as you
would expect, there are one-chip
solutions to the problem. National
Semiconductor and other manufac-
turers have a range of chips avail-
able that can separate picture and
sync. If you want to build something

- .}

of your own to handle this problem,
the answer will become evident
when you realize that in a standard
NTSC signal (1 volt peak-to-peak),
the picture data lives above 300 mil-
livolts and the sync information lives
below that. You didn't ask for a spe-
cific design, but remember that in 5-
volt TTL land, the picture informa-
tion will be seen as a high and sync
will be seen as a low.

Once you work out that part of
the problem, you have to use the
sync signal to gate your fade circuit.
Reducing the picture to 300 milli-
volts will make it disappear com-
pletely, and passing the whole
signal during the sync interval will
steady the image as it fades away
on the screen.

EGA-VGA ADAPTER

I have an AT clone and re-
cently | upgraded my video card
from EGA to VGA but | am still
saving to buy myself an analog
VGA monitor. The problem I'm
having at the moment is that my
old EGA monitor has a nine-pin
connector and the VGA card has

}: ONE LINE OF NT-SC STANDARD COLOR V/IDEO ~i

[V —

.
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FIG.1—THE VIDEO SIGNAL is extremely complex and different parts of it are reserved
for different purposes. A typical line of video is divided horizontally between the

picture information and the control information.
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TABLE 1
IBM 15-PIN VGA CONNECTOR
PINOUTS

Function

Red Video
Green Video
Blue Video

Not Used
Ground

Red Ground
Green Ground
Blue Ground
No Pin

10 Sync Ground

11 Monitor ID (not used)
12 Monitor ID

13 Horizontal Sync
14 Vertical Sync
15 Not Used

Monochrome VGA monitors get their
signal from Green Video on pin #2 and
connect pin #12 to ground. Color VGA
monitors leave pin #12 open. This al-
lows the VGA card to detect the type of
monitor it's driving when the computer
is first turned on.

Pin #

CoO~NOOMPAhWN—

shown in Table 2. Making one of
these adaoters is easy but the fif-
teen-pin connectors are a pain in
the neck to work with. If | were faced
with your problem, I'd spring for a
ready-maae adapter.

While the adapter is standard,
there's no guarantee that you can
use it safely in your system. The
EGA monitor you have is probably
designed to handle only the stan-
dard EGA-level signals, and the
VGA card you bought can probably
drive only VGA-type analog
monitors. Even if you were able to
get past the problem with signal lev-
els (and type), you'd still be left with
the problem of the scan rate.

The standard EGA horizontal
scan rate is about 21 kHz, while the
regular VGA scan rate is consider-
ably higher—about 31 kHz—and
this is root of the problem. Trying to
drive a monitor designed to scan at
21 kHz with a horizontal frequency
10 kHz higher will undoubtedly

TABLE 2
PINOUTS OF THE NINE- TO FIFTEEN-PIN IBM VIDEO ADAPTER

Nine Pin Connector

Pin # Function
Red Video
Green Video
Blue Video
Horizontal Sync
Vertical Sync
Red Ground
Green Ground
Biue Ground
Sync Ground

CoO~NOOMPhWN =

a fifteen-pin connector. | know |
can’t see VGA-quality video on
my monitor, but is there a stan-
dard for making an adaptertogo
from the fifteen pins on my card
to the nine pins on my
monitor?—F. Gisher, Benjamin,
IN

At the risk of sounding com-
pletely mysterious, | have to tell you
that the answer to your question is
yes (maybe), and no (sort of). Even
though VGA is an established stan-
dard, there are some important
parts of it that aren’t standardized.

Nine-to-fifteen pin adapters are
sold by a lot of people. The pinout
for the VGA's fifteen-pin connector
is shown in Table 1, and the nine-to-
fifteen pin adapter pinouts are

Fifteen Pin Connector

Pin # Function
Red Video
Green Video
Blue Video
Horizontal Sync
Vertical Sync
Red Ground
Green Ground
Blue Ground
Sync Ground
Ground

-
NOO~SNND P WWN —

damage the horizontal deflection
circuitry in the EGA monitor.

Some VGA cards—such as the
ones from ATl—have hardware on
them specifically designed to drive
everything from monochrome to
CGA to EGA monitors. In essence,
while they look like a VGA card to
both your computer and software,
they can look like a variety of video
cards to your monitor. Read your
VGA card manual carefully and, if it
doesn't specifically state that it can
drive an EGA monitor, forget the
idea and buy a VGA monitor.

By the way, the nine-to-fifteen-pin
adapters are normally used for mul-
tisync monitors that can handle
both aralog (VGA) and TTL video
signals. R-E
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HEATH

CATALOG
A

Healh

New and innovative

electronics that make your

life easier, safer and more

secure, including:

B The world's largest and most
varied selection of home lighting

centrols.

8 Home security, safety and whole-

house automation systems.

B The Heath Most Accurate Clock,

accurate to +/-10 milliseconds.

B Heath's own Advanced Weather

Computer for precision weather

display and analysis.

And, the best electronics
home study programs you'll
find anywhere (the best
value, too) including:

« New Computer-Aided Instruction
(CAl) courses in basic electronics
for accelerated, interactive learning.
« Video courses you can watch
from the comfort of your easy chair.
« Courses that let you start at the
level that's right for you and continue
at your own pace.

« Courses from Heathkit
Educational Systems, accredited
and licensed as a premier electron-
ics educator.

+ Continuing Education Units
tCEUs) awarded on successful
completion of most Heath courses.

- —————

To receive your FREE Heath
Catalog, fill in your name and
address below and mail TODAY!

To: Heath Company

Dept. 020-150
Benton Harbor, MI 48022

Name

Address

City
State/Zip

CL-808
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CIRCLE 86 ON FREE INFORMATION CARD
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Write to Letters, Radio-Electronics, 500-8 Bi-County Blvd., Farmingdale, NY 11735

A REAL SOAP OPERA

Radio-Electronics readers
might be interested to know that
radio musical comedy is still alive
and well in the 1990's. ZBS Founda-
tion has produced "Dishpan Fan-
tasy,” a modern comic opera that is
available to public radio stations as
two half-hour programs. The format
might be reminiscent of the past,
but the plot and production meth-
ods are strictly contemporary. The
story line blends bits of feminism
with fantasy, comedy, love. and self-
discovery. The music ranges from
classical to rock'n’roll, from 50's
cocktail lounge songs to African
drums and whistles. The voices of
two opera singers were used to
create the seven characters in the
opera. By running the singers’
voices through a processor, the pro-
ducer, Tim Clark, was able to create
a cartoon-like quality. Using
samplers and synthesizers, sound
effects and environmental back-
ground noises were added. The "'Fi-
nale” music-writing program was
used for composing the opera, and
the “Performer” program was used
for the preliminary rough mix that

allowed the singers to hear their
parts with full orchestration. After
the voices were recorded on a multi-
track, Clark went back and added
the music that was in the computer
in the Performer program. Besides
simplifying production, computer
technology offered one big plus:
Listeners can hear every word.
Clark was able to rearrange the vo-
cals and instrumentation so that the
singers’ words were always clearly
understood. Check local public ra-
dio programming schedules for
broadcast times of “Dishpan Fan-
tasy.”

KATHY GRONAU

ZBS Foundation

If "Dishpan Fantasy” isn't being
broadcast in your listening area, you
can order it on a 72-minute audio
cassette for $12.95 directly from
ZBS Foundation, RR#1 Box 1201,
Ft. Edward, NY 12828-9713. Their
phone number is 800-662-3345.—
Editor

ONE READER’S OPINION

I'm writing to let you know that
you're doing a great job. | work as an
electrical engineer in the auto-
motive field at a major R&D outfit
during the day, and work towards
my masters in E.E. at night. My job
requires that | stay on the leading
edge of technology and be informed
on the latest techniques, applica-
tions, and discoveries. Radio-
Electronics has been a great help
in meeting those requirements. |
can’'t emphasize enough that edu-
cation is a priority for success and
must be a lifetime commitment. I've
always preached to other elec-
tronics students that Radio-Elec-
tronics is an excellent source of
information. | love to study the
"Build This" projects, admiring
some of the designs—and catching
some of the errors. The technology
articles provide an excellent review.
The various departments keep get-
ting better, and | hate it when | don’t
have time to read them all.

One suggestion for improve-
ment: |I'd like to see a section in
Radio-Electronics devoted to
testing your electronic skills. Per
haps it could be a one-page test,
covering a different topic each
month, that readers could take to
quiz themselves. Taking such tests
really keeps you on your toes.

Keep up the good work!

J. KEITH DAVIS
San Antonio, TX

ADC FOR YOUR PC
IMPROVEMENTS

The surface temperature probe in
"Experimenting with ADC for your
PC" (Radio-Electronics, Janu-
ary 1992) should not have its handle
filled with epoxy or silicone, as that
will increase heat transfer between
the sensor and the handle, thus in-
creasing response time and de-
creasing accuracy. The top of the
TO-92 case should also be filed flat
to increase contact area and heat
transfer between the sensor and
the measured surface.

At the low-temperature data-
gathering point, be sure not to rec-
ord the voltage until the ice cube is
wet from its own melting. An ice
cube just out of a freezer could have
a temperature well below 0°C.

At the high-temperature data-
gathering point, the probe should
not be immersed if it's to be used as
a surface probe. Place it against an
outer flat side of the container of
boiling water, just below the water
level. Bring the water to a rolling
boil, reduce the heat slowly, and rec-
ord the voltage just as active bubble
production ceases.

A rolling boil can be more than
1°C above the true boiling point—
which is also greatly affected by the
barometric pressure. Pure water will
boil at less than 95°C in Denver un-
der the influence of a low-pressure
system, and at more than 101°C at
sea level under the influence of a
high-pressure system.

The current uncorrected baro-




metric pressure can be obtained
from your nearest airport or weather
bureau. For every 0.1 inch of mercu-
ry above or below 29.92 inches,
adding or subtracting 0.1°C from
100°C will be quite close.

For immersion probe con-
struction, on the other hand, ther-
mal isolation of the sensor from the
handle is of little concern, but
moisture proofing is important. For
the low-temperature point, immerse
the probe in a constantly stirred slur-
ry of chipped ice and water using
+0.3°C instead of 0.0°C as the
temperature. At the boiling point,
don't pour the water into another
container. It will lose several de-
grees in the process. Immerse the
probe to just above the bottom of
the container, making temperature
corrections and voltage recordings
as outlined above.

DAN A. NIEMI
Gwinn, Mi

SCRAMBLER/DESCRAMBLER
REQUEST

It has been several years since
my service training in electronics.
As a matter of fact, my education
was very complete—on tubes, that
is. I've just recently regained my in-
terest in electronics as a hobby for
my golden (silicon?) years. After
making a bunch of doo-dads directly
from simple schematics, | would like
to get back into designing my own
circuitry as | did in days of yore.

In the meantime, while my knowl-
edge is getting modernized, | would
greatly appreciate plans for a simple
solid-state scrambler/descrambler.
The parameters could be very lim-
ited, since it only has to be variable
to give four or five “channels” and
an audio band (even just the fre-
quencies of the human voice).

It's hard to believe the changes
that have come to pass. Picking up
my first subscription copy since
dropping out years ago is like start-
ing to learn a foreign language that
your distant relative spoke in your
youth. In any case, it is satisfying to
see that the quality of Radio-Elec-
tronics has not suffered.

LEN BOULTER

Prince Rupert, B.C.

Canada

Keep reading—we re working on
just such a project!—Editor R-E
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B+K PRECISION frequen . counters are

conservatively rated and designed for accuracy.

Before vou buy a counter, compare specs and ask questions... Does high-input

sensifivity come at the expense of false readings with no input? Is time base drift

specified per year, or just per month2 From 0°fo 50° C, or only at room temperature?

B+K PRECISION's rugged, lab-grade counters Fave guaranteed specs. They'll

perforn as promised, every time. You car counton B+K!

1.3GHz 8-digit 175 MHz 8-digit

Multifunction Counter Universal Counter

B Frecuency, period, pericd average, B Frequency, period, period average,
and tofalize functions tofclize, frequency ratio, and

B 1.0FPM TCXO time base time-interval function

® 10 'V rms max. sensitivity # 10FPMtime base

m Optional accessory antenna B 20 nV rms max. sensitivity

m 0.1 Hzmax. resolution @ Optional accessory antenna

B Remote start-stop # 0.1 4zmax. resolution

Model1856 $495.00 Mode 1823 $395.00

For detailed specifications on the complete line of B+K PRECISION frequency
counters orimmediate delivery, contact yourlocal distributor or B+K PRECISION,

st

MAXTEC INTERNATIONAL CORP. 312-889-1448« FAX: 312-794-9740

MP’EN # ® Domestic and International Sales
i W §470W. Cortland St., Chicago, IL 50635

CIRCLE 77 ON FREE INFGCRMATION CARD
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NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how
to make good money in VCR repair.

An amazing fact: you can
do more than four out of five
VCR repairs with ordinary
tools and basic fix-it proce-
dures. Our home study pro-
gram shows you how.

Learn all of the systems,
mechanisms, and parts of
almost all brands of VCRs.
With no expensive instru-
ments. No complicated elec- E
tronics. No fancy workshop.
The step-by-step texts and =
close personal attention from your instructor make learning easy.
Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

Send today for your free career
hooklet. Or call 800-223-4542

oy
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Name
Address

City

State Zip

The School of VCR Repair

2245 Perimeter Park, Dept. VC342 ,Atlanta, Georgia 30341
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IF YOU MAINTAIN. REPAIR OR UP-
grade electronic equipment you
should become a Certified Elec-
tronics Technician (CET). Here's
how you can become someone
special.

On behalf of its more than
32,000 Certified Technicians,
Ernie Curtis, CET, Chairman of
the International Society of Cer-
tified Electronics Technicians,
has declared Tuesday, March 10,
1992, “Electronics Technicians
Day.”

“The electronics technician,”
stated Curtis, “is responsible
for keeping today’s electronics-
dependent society operating.
Without this highly-skilled and
specially-trained corps of elec-
tronics technicians, break-
downs in modern complex elec-
tronics would quickly bring our
world to a sparking halt. Our
intention,” Curtis continues,

LARRY STECKLER, EHF/CET, Editor-in-Chief

“is to focus international recog-
nition on the high standards of
perfermance and excellence
maintained by professional
electronics technicians.™

Over 100 ISCET Certification
Test Administrators have volun-
teered to give tests during the
week of March 8 through 14,
1992 to honor Electronics Tech-
nicians Day. The complete list of
all of these test sites is pub-
lished in the pages that follow
this article. In 1991, the
30.000th CET, Robert Bruce
Bottoms, CET was an ISCET
member who used T-Day 1991 to
upgrade from Associate to Jour-
neyman. Bottoms, an employee
of United Parcel Service, at-
tended the 1991 ISCET conven-
tion in Reno, Nevada, and
addressed an enthusiastic au-
dience about his desire to repre-
sent a new generation of CET's.

What is ISCET?
As the proud electronics tech-
nicians division of the National

AT THE ISCET CONVENTION, the current ISCET chairman, Ernie Curtis, CET (left)
accepts the gavel from outgoing chairman, Leonard Bowdre, CET.

Electronics Sales & Service
Dealers Association (NESDA),
ISCET was founded in 1970 by a
committee of Certified Elec-
tronics Technicians, whose
main purpose was to foster re-
spect and admiration for their
profession. By maintaining
rigorous standards in its cer-
tification program, ISCET is
able to separate the highly skill-
ed and knowledgeable techni-
cians from those with less
experience. ISCET’s main func-
tions include direction and ad-
ministration of the CET pro-
gram, the national apprentice
and training program, the tech-
nical information training and
upgrading programs, and the
serviceability programs.

The CET program was de-
signed to measure the degree of
theoretical knowledge and tech-
nical proficiency of practicing
technicians. A technician with
aCET certificate is thought of in
the industry as one who pos-
sesses the training and exper-
tise necessary to perform his job
with professional competence.
Since its inception, the CET
program has continued to gain
acceptance by technicians,
manufacturers, and consum-
ers. Many organizations en-
courage, and often require,
their technical employees to be
certified by ISCET.

Technician skills

Just keeping up with the
changes that seem to occur dai-
ly in new equipment is a full-
time task. To be able to service
the latest electronics equipment
with its new circuitry, new com-
ponents, and new principles is
a difficult challenge. Today's
electronics technicians must
constantly learn, constantly aq-
uire new theoretical and prac-
tical skills, and constantly
develop new techniques. They
must become familiar with new
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kinds of test equipment and
new servicing techniques to re-
pair the latest electronics engi-
neering marvels.

Perhaps this was best
summed up by Leonard
Bowdre, CET, ISCETSs Immedi-
ate Past Chairman, when he
said, "I marvel at the exponen-
tial changes in electronics since
my introduction to it in 1946.
The new techniques, devices,
and technology that have ap-
peared in the last two years
alone are mind-boggling. With
what today's technicans must
know. I think they must be the
most qualified, most under-
paid, and the least recognized
in the world’s work force.”

The CET exam

To become certified by ISCET,
the electronics technician must
pass both a 75-question Associ-
ate-level CET test, and a 75-
question Journeyman-level
test. To pass, the candidate
must score a grade of 75% or
better. An electronics techni-
cian or student with less than
four years of experience may ap-
ply for the Associate-level exam
only, which covers the following
subjects:
® Basic Mathematics
® DC Circuits
® AC Circuits
e Transistors and Semiconduc-
tors
@ Electronic Components
® [nstruments
® Tests and Measurements
® Troubleshooting and Net-
work Analysis

A fully certified technician
must have four or more years of
education or experience in elec-
tronics and must pass, in addi-
tion to the Associate-level test,
one or more of the Journeyman
options available in specialized

fields of electronics. The Jour-
neyman options that are avail-
able are:

e Consumer—>Subjects covered
include antennas and trans-
mission lines, digital and linear
circuits in consumer products,
TV and VCR servicing prob-
lems, and the use of test equip-
ment.

e Industrial—Subjects include
transducers, switches, power
factor. differential amplifiers,
closed-loop feedback, basic log-
ic circuits and functions, ele-
ments of numeric control,
thyratrons, and SCR controls.
e Communications—This test
covers two-way radio trans-
ceiver theory and servicing, re-
ceivers, transmitters, basic
communications theory, devia-
tion sensitivity, quieting, and
troubleshooting.

® FCC Legal—This is a 25-
question optional exam cover-

»rfe’{’( ’{
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ELECTRONICS
TECHNICIANS

ing FCC regulations. Applicants
who take the associate exam,
the Communication option,
and the FCC Legal exams will
receive a general radio-zele-
phone license.

¢ Computer—This test cavers
operation of computer systems
with basic emphasis on hard-
ware. Subjects covered include
basic arithmetic and legic oper-
ations, computer organization,
input and output equipment,
and memory and storage. Some
knowledge of software and pro-
gramming is required. and the
ability to explain troubleshoot-
ing procedure is also required.
® Audio—Products coverad in
this option include turntables,
tape decks, compact discs, and

TRAIN!NG NEVER STOPS for electromctechmc ans. Here Ernie Curtis, CET and other
ISCET Members learn about the latest developments in digital electronics.
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radios. The exam consists of
both digital and analog sec-
tions, amplifiers and sound
quality, system set-up, speaker
installation, and troubleshoot-
ing audio systems.

® Medical—The priorities of
this option are electrical safety
and accuracy of calibration for
electromedical instruments.
The technician must be familiar
with the basic vocabulary of
medical instrumentation, tele-
metry, measurements, and dif-
ferential and operational ampli-
fier applications.

® Radar—A general knowledge
of both pulsed and continuous-
wave radar is necessary to take
this Journeyman option. The
test covers transmitters and re-
ceivers, CRT display systems
and their power supplies, and
antennas, transmission lines
and their characteristics.

® Video—The rapidly growing
field of video is covered by this
exam. The technician needs to
know NTSC standards, video
basics, test signals, and the op-
eration of both the electronic
and mechanical systems in

VCR's. Also covered are 8mm
video, camcorders, cameras
and monitors, and the micro-
processors used in video prod-
ucts

Fees and difficulty

The fee for the CET exam is
$25.00, which includes both
the Associate exam and any one
Journeyman option, if taken in
one sitting. 1If the Journeyman
option is taken separately from
the Associate exam, each test is
$25.00. Each additional Jour-
neyman option is $25.00. If you
fail any portion, the first retake
is free, after a 60-day waiting
period. The fee for any addi-
tional retake is $12.50. If you
choose to take the FCC Legal
exam after you have suc-
cessfully completed the Com-
munications option, there is an
additional fee of $10.00. Don't

underestimate the difficulty of .

the CET exam. Every year only
30% of those who take a CET
test pass—it is not an easy test!

The best way to prepare for
this exam is to study diligently.
Tab Books publishes The CET

Study Guide by Sam Wilson,
which will help you prepare for
both tests. ISCET also has addi-
tional study guides available for
a nominal fee.

If after reading this article
you're interested in taking the
CET exam and joining the grow-
ing ranks of Certified Elec-
tronics Technicians, contact
any one of ISCET’s volunteer
test administrators listed in
this article for details. The
exams are scheduled to be given
during the week of March 8
through 14, 1992. For any addi-
tional information you might
need, contact ISCET at 2708
West Berry St., Fort Worth, TX
76109; phone 1-817-921-9101.

Join the professionals

You're already competent in
electronics or you wouldn’t be
reading this magazine and this
article. You need to gain the rec-
ognition you deserve. To do so,
take the CET challenge and join
32,000 other electronics profes-
sionals. Become a CET. It's
worth the effort and you deserve
the recognition. R-E

ISCET CERTIFIED ADMINISTRATORS FOR CET EXAM

David L. Bryan, CET
Alabama Aviat. & Tech. Coll.
PO Box 1209

Ozark, AL 36360

(205) 774-5113

David L. McCann, CET
64 Steele Lane

Loxiey, AL 36551

(205) 343-8200

H.J. Paine, CET
4631 E. 8th St.
Tucson, AZ 85711
(602) 881-6784

Russell Scarpelli, CET

Sun City, AZ 85351
(602) 972-3854

Delores Rasberry
Herzing Institute

1218 South 20th St.
Birmingham, AL 35205
(205) 933-8536

Silvino Alonso

Calif. Business Inst.
3550 Johnson Ave.
El Monte, CA 91731

10529 W. Dessert Forst. Crle.

Romualdo Malarayap, CET
ITT Technical Institute
1530 W Cameron Ave.

W. Covina, CA 91706
(818) 960-8681

David Marson, CET

California Youth Authority

PO Box 1245

Paso de Robles, CA 93447-1245
(805) 238-4040 Ext 428

San Diego City College
1313-12th Ave.

San Diego, CA 92101
(619) 230-2601

Jon Winchel, CET
M & D Electronics
PO Box 123
Smartville, CA 95977
{916) 639-2477

John F. McMulien, CET
Denver Inst. of Tech. Inc.

Michael R. Miller, CET
California Mens Colony-West
PO Box 8103-Education Dept.
Slo, CA 93403-0006

Dr. Kenneth L. Wilson, CET

Daniel J. Shea, CET

Conn. School of Electronics
586 Ella Grasso Blvd.

New Haven, CT 06519
(203) 624-2121

Daniel B. Mundy, CET
Norman’s Eiectronics
3653 Clairmont Rd. NE
Atlanta, GA 30341
(404) 451-5057

William S. Brooks, CET
7112 N. Habana Ave.
Tampa, FL 33614-4365
(813) 933-1793

James Peek, CET
Panasonic

4245 E International Bivd.
Norcross, GA 30093
(404) 717-6858

W.R.Rooks, CET
Shiloh Rd. Rt.6
Box 181

Edward Guary, CET
Eddy's Radio & TV Service
1110 NE 4th Ave.

Ricky G. Reaves, CET
Shoals Comm. Coll.

PO Box 2545

Muscle Shoals, AL 35662
(205) 381-2813

R. T. Van iderstine, CET

Southwest State Tech. College

925 Dauphin Island Pkwy.
Mobile, AL 36605
(205) 947-4441

Alison J. Fletcher, CET
Southern Tech. College
7601 Scott Hamilton
Little Rock, AR 72209
(501) 565-7000

Dennis P. Blum, CET
Phoenix Inst. of Tech.
2555 E. University Dr,
Phoenix, AZ 85034
(602) 244-8111

Frank Grabiec, CET
Dyna-tronics

1704 E. Claremont

Phoenix, AZ 85016

(602) 279-3791

(818) 444-7779

Billy J. Edmonds, CET
1311-16th St.

Baywood, CA 93402
{805) 543-2700 Ext 7772

Howard Bardach, CET
The Audio Specialist
4381 Tujunga Ave.
Studio City. CA 91604
(818) 763-3009

John V. Craig, CET
531 W. Hueneme Rd.
Oxnard, CA 93033
(805) 982-5228

Max B. Free

California Med. Facility
2100 Peabody Rd.
Vacaville, CA 95696-4000
(707) 448-6841 Ext 3355

Robert A. Johnson, CET
Ameritech Colleges
4600 Ashe Rd., #313
Bakersfield, CA 93313
(805) 835-9225

(805) 543-2700 Ext 7143

Peter J. Moreno, CET

ITT Technical Institute

630 E. Brier Dr., #150
San Bernardino, CA 92408
(714) 889-3800

Kevin J. Price, CET

NEC

825 E. Hospitality Ln.

San Bernardino, CA 92408
(714) 885-3896

Parviz Shams

Southern Calif. inst. of Tech.

10600 Katella Ave.
Anaheim, CA 92804
{714) 520-5552

Fredrick J. Smith, CET
Ed. Dept. Calif. Mens Clny.
PO Box 8101

7350 N. Broadway
Denver, CO 80221
(303) 426-1808

Albert Moses, CET
PO Box 188
Cheswold, DE 19936
(302) 571-5402

George W. Shaiffer, CET
38 N Dartmouth
Widefield, CO 80911
(719) 392-1000

John F. Stackhouse, CET
ITT

2121 South Blackhawk
Aurora, CO 80014

(303) 695-1913

Anthony R. Valdez, CET
1919 Rolling Hills Rd.

San Luis Obispo, CA 93409-0003 Cortex, CO 81321

(805) 772-2009
Phillip G. Stephens

Matsushita Reg. Tech. Center

6550 Katella Ave.
Cypress, CA 90630
(714) 895-7435

(303) 565-8457

John E. DePalma, CET
Conn. School of Electronics
586 Ella Grasso Blvd.

New Haven, CT 06519
(203) 624-2121

Ft. Lauderdale, FL 33304
(305) 763-2964

Ronald A. Handlon, CET
Nec. Bauder College
7955 NW 12 St.

Miami, FL 33126

(305) 477-0251

Kart A. Hunter, CET

13850 Ketch Cove Dr.
Jacksonville, FL 32224-1143
(904) 633-8143

John Steven Richards, CET
ITT Technical Institute
2600 Lake Lucien Dr., #140
Maitland, FL 32751

(407) 660-2900

J.J. Villademoros, CET
ITT Technical Institute
5225 Memorial Highway
Tampa, FL 33634-7350
(813) 885-2244

Roy Chastain, CET

N.G.T.I.

197 N. Box 65

Clarkesville, GA 30523-0065
(404) 754-7751 Ext. 334

Americus, GA 31709
(912) 928-0283 Ext 26

Ebin Shepard, CET
Bloomfield TV Svs. Inc.
2481 Rocky Creek Rd.
Macon, GA 31206
(912) 788-5281

James P. Van Sant, CET
Pickens Tech.

240 Burnt Mountain Rd.
Jasper, GA 30143

{404) 692-3411

Met Streeter

Lewis Clark St. college
8th Ave.at 6th St.
Lewiston, ID 83501
(208) 799-2225

Douglas E. Minter, CET
American College of Tech.
1300 W. Washington
Bloomington, IL 61701
(309) 828-5151

F.A. Schwarzkopf, CET
Triton College, Rm.T-201
2000 Fifth Ave.

River Grove, IL 60171
(312) 767-4126



Today’s top-paying programming jobs go to those skilled in both C++ and Windows

NRI’s new training in Programming

in C++ with

Like never before, organizations everywhere are
paying top dollar for PC programmers who can
combine the power of object-oriented C++ with
the new freedom and ease of Windows to create
indemand software for business, industry, or
consumer applications.

Pick up the classified section in any major
newspaper and you'll see: C++ programming
and the ability to create PC programs for a
Windows environment top the list of job skills
today’s employers demand.

Now you can take advantage of today’s hottest
programming opportunities with NRI's new at-
home training — Programming in C++ with
Windows. It's the right training at the right time.
And the only training that gives you everything
you need to succeed today on the job, in a new
career, or in a full- or part-time programming
business of your own.

Get hands-on training with a 386sx-based
mini-tower computer system

NRI knows: To program in C++ and create
Windows applications, you need to work with a
state-of-the-art computer system. That's why NRI
gives you hands-on experience with a 386sx-
based mini-tower computer — yours to
train with and keep! Only a computer this
powerful and fast would do. Best of all,
your computer system comes complete

Get practical experience with a powerful
380sx-based compute color monitor, 3
meg RAM. 40 meg 1D ive. enhanced
keyboard and mouse,

indows lets you
combine two of today’s hottest

programming skills into

-
g :

with VGA color monitor, enhanced keyboard
and mouse, 40 meg IDE hard drive, and three full
megabytes of RAM.

This outstanding computer system gives you
the memory, speed, and power you need to take
advantage of all the features of your C++
compiler and Windows software ... and develop
the kind of quality software programs today’s
employers and consumers demand. But
hardware is just part of what makes NRI training
so good ...

Master object-oriented progra@ming
using Borland Turbo C++

With NRI you learn at home, at a comfortable
pace. NRI's Discovery Learning Method takes
you step-by-step from computer basics to
advanced programming in C++, taday’s hottest
objectoriented programming language. As you

one great new career!

work with the top-rated Borland Turbo C++
compiler included in your course, you master
objectoriented programming methods —
gaining the practical experience and design
expertise that will save you time and make future
programming fast and easy.

You discover for yourself how this in-demand
tanguage allows you the freedom to write real-
world applications that rival software produced
by top-paid design teams — from stand-alone
graphics and word processing packages to
spreadsheets, text editors, database managers,
and more! But that's still not all...

Learn to program for the 8(citing visual
environment of Microsoft~ Windows™

With NRI training you take command of today’s

= newest design techniques as you master

programming skills for Windows — using both
C++ and the built-in functions and routines of
your Microsoft Windows software.

As you actually build your own software
application, you develop hands-on experience
with Windows' easy-to-use features —includng
graphics, memory management, multitasking,
data exchange, and more!

Soon you're ready to use your computer and
know-how to create fast, functional programs —
complete with on-screen graphics, custom
cursors, images, icons, and all the other
Windosvs features you need to build high-
performance software that meets today’s
competitive business needs.

Send for your FREE NRI catalog today!

Discover how NRI can give you the computer
know-how you need for success. If the coupon is
missing, write to NRI Schools, McGraw-Hill
Continuing Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

TODAY FOR FREE NRI CATALOG!

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

[ JUK
!
]

I

( Yes! Send me the FREE catalog I've checked and show me how NRI can give me the state- (
| - o ofthe-art computer training I need for advancement, extra income, or a business of my own! |
1  Check one FREE catalog only Other computer career training: |
4 JPROGRAMMING IN C++ WITH WINDOWS J Computer Programming |

~  JPCTroubleshooter d Desktop Publishing and Design |

0 PC Apptications Specialist J Bookkeeping and Accounting |

Name Age |

Address |

= City, State Zip. |

Accredited Member, National Home Study Council 5415-032 I

|
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George Sopocko, CET
The Radio TV Lab
5631 W Irving Park Rd.
Chicago, IL 60634
(312) 545-3622

Paul K. Tan, CET

915 Augusta St.

Oak Park, IL 60302-1678
(312) 848-6327

Frank Teskey, CET
F.J. Teskey Enterprises
3094 Latayette Rd.
Indianapolis, IN 46222
(317) 926-2639

Leonard E. Bowdre, CET
125 SE Thornton Ave.
Des Moines, |1A 50315
(515) 964-6484

James E. Boyer, CET

W.H. Hartzfeldt, CET
Delta-Quachita vo. Tech.
609 Vocational Pkwy.

W. Monroe. LA 71291
(318) 396-7431

M.G. McCann Jr.,CET
McCann Electronics
100 Division St.
Metairie, LA 70001
(504) 837-7272

James D. Everett, CET
Platte County Avi. School
PO Box 1700

Platte City, MO 64079
(816) 329-4646

Annabel L. Gooch
Davis Hart Mavts.
905 N. Wade St.
Mexico. MO 65265
(314) 581-5684

James R. Sorrels, CET/CSM Gregory J. Nesbo, CET

110 Oakridge Dr.
Shreveport, LA 71106-7113
(318) 686-4637

Gordon L. Burgess, CET
Great Northern Paper Div.
Main St.

E. Millinocket, ME 04430
(207) 746-9912 Ext. 1300

Western la. Tech. Comm. Coll.Carl F. Milier, CET

4647 Stone Ave.
Sioux City, I1A 51102
(712) 274-6279

Donnin G. Custer, CET

5114 Baitimore Ave.
Hyattsville, MD 20781
(301) 864-5750

Eari Tickler, CET

West la. Tech. Comm. College Rets. Tech. Trng. Center

PO Box 265-4647 Stone Ave.
Sioux City, 1A 51102-0265
(712) 274-6279

Michael L. Baughman, CET
KS City Area Vo. Tech.
2220 N 59th St.

Kansas City, KS 66104
(913) 334-1000 Ext 48

Stantey Creitz, CET

NCK Area Vocat. Tech.

PO Box 507, West Campus D
Beloit, KS 67420

(913) 738-2279

Dr. G.W. Ko, CET
550 N. Fountain
Wichita, KS 67208
(316) 686-4864

John E. Krier, CET
1606 Timothy

Wichita, KS 67212-3812
(316) 722-4041

Michael Dixon, CET
Somerset Vo. Tech. School
714 Ajrport Rd.

Somerset, KY 42501

(606) 679-4303

Sanford N. Dotson, CET
Lexington Elect. Tech.
3340 Holwyn Rd.
Lexington, KY 40503
(606) 223-9608

Edward J. Kimmel, CET
Kimmel Electronics
2061 Eastern Parkway
Louisville, KY 40204
(502) 451-3457

Jerry D. Middleton, CET
2906 New Haven Ct.
Flatwoods, KY 41139
(606) 836-4736

Edward M. Ondo, CET
Cumberland Valy Heaith Cntr.
PO Box 187

Pineville, KY 40977

(606) 337-3094

Jack B. Sellards, CET
Jack’s TV & Appliances
509 Knox St.
Barbourville, KY 40906
(606) 546-5224

Lamarr W. Ritchie, CET
Hazard State Vo-Tech. School
101 Vo-Tech

Hazard, KY 41701

(606) 436-3101

Dr. I.F. Creel, CET
Sullivan Tech. Inst.
1710 Suilivan Dr.
Bogalusa. LA 70427
(504) 732-6640

1520 S. Caton Ave.
Baltimore, MD 21227
(301) 644-6400

Robert A. Ciutetti, CET
444 Falrmount St.
Fitchburg, MA 01420
(508) 834-2052

Frank Serra, CET
Serras TV Video

1686 Massachusetts Ave.
Cambridge, MA 02138
(617) 492-2667

Bob Bellers, CET

Washtenaw Comm. College

4800 E Huron River Dr.
Ann Arbor, Ml 48106
(313) 973-3316

John P. Borris, CET

St Clair Cnty Comm. College

323 Erie St.
Port Huron, MI 48060
(313) 984-3881 Ext 305

Dr.Joel Goldberg, CET

440 1st Ave.
Havre, MT 59501
(406) 265-8459

Jack Hopson, CET
First Televislon Sence
5214 Center

Omaha, NE 68106
(402) 551-4868

James Belanger, CET
Beltronics Inc.

19 Proctor Hill Rd., Box 330
Hollis, NH 03049

(603) 465-2422

Joseph T. Szumowskl, CET
JTS Electronics

412 Pomona Rd.
Cinnaminson, NJ 08077
(609) 829-9669

Dr. Ronald P. Hartman
Tech. Training Institute
1320 S. Solano
Las Cruces, NM 88001
(505) 522-6533

Anthony Abram, CET
Bryan Stratton elect. tech.
1028 Main St.

Buffalo, NY 14202

(716) 884-9120

Joseph A. Passaretti, CET
Pyramid Electronics Ltd.
353 E 76th St.

New York, NY 10021
(212) 628-6500

Larry Steckler, EHF/CET
Radio Electronics Magazine
500 B Bi-county Bivd.

Macomb Community College Farmingdale, NY 11735

14500 12 Mile Rd.
Warren, M| 48093
(313) 445-7373

Gerald H. Heyn, CET

55 E. Jackpine St., Lot 113
Gwinn, MI 49841

(906) 346-6396

E. Eugene Ranta, CET
Macomb Comm. College
14500 Twelve Mile Rd.
Warren, Ml 48093

(313) 445-7343

Willard Rush. CET
Qakland College
3361 Aspen-6304
Qrion, Mi 48359
(313) 333-2531

John Baldwin, CET
Faribauit Campus
1225 SW 3rd St.
Faribauit, MN 55021
(504) 334-3965 Ext 129

Larry Geissler, CET
3706 Chambersburg
Duluth MN 55811
(218) 722-9356

Steven M. Brumfield, CET
Southern Technical College
2305 Lakeland Dr.
Jackson, MS 39208

(601) 932-7809

Marion B. Denny Jr, CET
Audio-Video Service
1405 Corinne St.
Hattiesburg, MS 39401
(601) 545-7606

(516) 293-3000

Fred H. Freeman Jr.

Reynolds Elect. & Engnr. Co.

PO Box 98521
Las Vegas, NV 89193-8521
(702) 295-1915

Linda Dickinson

Craven Community College
PO Box 952

Havelock, NC 28532

(919) 447-1141

William H. Mast, CET
Applachian State Univ.
Dept. of Ind. Ed. & Tech.
Boone, NC 28607
(704) 262-6352

Melvin E. Talbert, CET
Heilig Meyer Service Co.

PO Box 64189-2858, Owen Dr.

Fayetteville, NC 28306-0189
(919) 483-0801

Lloyd G. Chale, CET
301-3rd St. East

Fargo, ND 58078

(701) 282-0430 Ext 220

Lawrence M. Delonais, CET
National Education Center
1660 Martin Rd.

Mogadore, OH 44260

(216) 628-3115 Ext. 19

A.C.Falclone, CET
Falcon Electronics. Inc.
3266 Kent Rd.

Stow, OH 44224

(216) 688-2451

Andrew M. Fiock, CET
Hickok Tech. Institute

5100 Pearl Rd.

Cleveland, OH 44129-1240
(216) 351-4600

David J. Garwacki, CET
Sales & Service

4846 Oak Gien Dr.
Toledo, OH 43613-3048
(419) 475-9221

J.R. Manchester, CET
University ot Akron

PO Box 61, Buckingham Center

Akron, OH 44309
(216) 972-7575

Bary G. Rathbun, CET
ET! Technical College
4300 Euclid Ave.
Cleveland, OH 44103
(216) 431-4300

Rod Schlingerman, CET
PVS Electronics Inc.

Donald Haag, CET
RR 3, Box 92
Watertown, SD 57201
(605) 886-8932

Charles Daugherty, CET
Electronic Service Center
166 First St. NE
Cleveland, TN 37311
(615) 472-0359

Ross Hutcherson, CET
781 Iron Workers Rd.
Clarksvllie, TN 37043-7911
(615) 362-9440

Herman Patrick
3715 Lamar Ave.
Memphis, TN 38118
(901) 362-8368

Ronaid R. Rackley, CET
Tenn Inst. of Electronics
3203 Tazewell Pike
Knoxville, TN 37918-2530
(615). 688-9422

3949 Cleveland Ave., Box 24400

Columbus, OH 43224
(614) 471-9010

Donald Sisk, CET

1650 Cobble Gate Ln.
Reynoldsburg, OH 43068
(614) 866-5667

John E. Valerio, CET
Sencore

612 Lovers Lane
Steubenville, OH 43952
(614) 264-3001

J.8. Glosemeyer, CET

East Okla. County Vo. Tech.
4601 N. Choctaw Rd.
Choctaw, OK 73020

(405) 390-9591

Dr. Bess Jenkins
Redlands Comm. College

Box 370-1300 Country Ciub Rd.

El Reno, OK 73036
(405) 262-2552

Hubert L. Wood

College of Americas of Tulsa
2514 East 71st St.

Tuisa, OK 74136

(918) 496-8324

Roy W. Yonce
Tec-Ed Corporation
PO Box 470992
Tulsa, OK 74147
(918) 663-9500

George W, Day, CET
Douglas Education Sve. Dept.
1871 NE Stephens St.
Roseburg, OR 97470

(503) 440-4774

William H. Manny, CET
Round-Up Electronics Inc.
2927 Riverside
Pendleton, OR 97801
(503) 276-3152

John F. Grzesiak, CET
27 Lighthouse St.
Erie, PA 16507-1937
(814) 459-2519

Gene Hedgepeth, CET
Tectronics Service Labs.
RD 4-639 E. Alberdeen Rd.
Mountaintop. PA 18707
(717) 868-6566

L.A. Leibensperger, CET
Lincoln Tech. Institute
5151 Tilghman St.
Allentown, PA 18104
(215) 398-5300

Thomas Piant, CET
ETG of Rhode Island
29 Dean St.

Pawtucket, RI 02861
(401) 723-3500 Ext. 333

Stanley A. Salter, CET
826 Bat Blossom
Sumter, SC 29150
(803) 469-3022

Jame Richerson, CET
Biue Ridge Comm. Coliege
Box 80

Weyers Cave, VA 24486
(703) 885-5960 Ext 276

Jim Teeters, CET
2937 E. Malden Ave.
Norfolk, VA 23518
(804) 428-5772

Cary D. Thomas Jr., CET
2209 Eastover Dr.

S Boston, VA 24592
(804) 572-6474

M.B. Hixenbaugh, CET
B N H Service

3635 S. Lawrence
Tacome, WA 98409
(206) 475-8861

Leonard Laabs, CET
Walla Walla College

204 S. College Ave.
College Place. WA 99324
(509) 527-2712

William S. Warren, CET/CSM
Warren's Audio-Video Service Carl E. McDonald, CET

2540 Sutherland Ave.
Knoxville, TN 37919
(615) 546-1121

Earl W. Hines, CET
Star Rt. 1 Box 1-A
1710 Lamar
Sweetwater, TX 79556
(915) 235-1849

Loren R. Hodge
3614-28th St.
Lubbock, TX 79410
(806) 795-8617

Joseph H. Hudson Jr., CET

1500 Yarborough Dr.
Sherman, TX 75090-5545
(214) 892-9356

ISCET

2708 West Berry St.
Fort Worth, TX 76109
(817) 921-9101

Charles W. Kelley, CET
7805 Estates Way
Rowlett, TX 75088
(214) 475-4406

Gerald Martin, CET
3347 Falcon Grove
San Antonio, TX 78247
(512) 496-1134

J.W. (Dub) Newson, CET
Advanced Electronics, Inc.
1310 19th St.

Lubbock, TX 79401

(806) 763-8246

Arthur J. Ruppert, CET
30217 St. Andrews
Georgetown, TX 78628
(512) 495-1679

Elizabeth Sheets

Sun Tech

417 S 6th

Sunnyside, WA 98944
(509) 837-8800

Arthur B. Mitchell, CET
922 N. 97th St.
Seattle, WA 98103-3210
(206) 525-8331

Ralph E. Oscarson. CET
ITT Technical Institute
N. 1050 Argonne Rd.
Spokane, WA 99212
(509) 926-2900

Cecit C. Poe. CET

1012 McClain Dr.
Sunnyside, WA 98944-1270
(509) 839-3995

Ted Rodriquez, CET
Skagit Valley College
2405 College Way

Mt. Vernon, WA 98273
(206) 428-1248

James C. Shambow, CET
ITT Technical Institute

12720 Gateway Dr., Suite 100
Seattle, WA 98168-3333
(206) 244-3300

Duane Busby, CET
Motoria Computer Systems
2027 Sherman Ave.
Madison, Wl 53704

(608) 244-0339

Larry Gelssler, CET
Indian head Tech. College
600 N. 21st St.

Superior, W| 54880

(715) 394-6677 Ext. 275

Jacob Klein, CET
Northcentral Tech. Coliege

American Commerclal College 1000 Campus Ave.

2007 34th St.
Lubbock, TX 79411
(806) 747-4339

Frank Sosolik Jr., CET
T.S.T.I. Servicing Dept.
Box 154454

Waco, TX 76715

(817) 867-4883
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Dallas Semiconductor Touch Memory Starter Kit

The electronic
equivalent of
the Post-It note.

eople were once naive
P enough to believe that com-

puters and other office-au-
tomation equipment would bring
about the “paperless office.” We
haven't heard anyone suggest such
a thing for some time, but Dallas
Semiconductor (4401 South Belt-
wood Parkway, Dallas, TX 75244)
might have come up with a way to
replace a good deal of paper with
silicon chips. Their DS199x Touch
Memory devices are non-volatile
memory packaged in a button-
shaped can. They can be read or
written with a momentary contact.
We recently had the opportunity to
examine the devices and see how
they work, using Dallas Semicon-
ductor's DS9092K Touch Memory
Starter Kit.

Touch Memory is available in two
main configurations: One is ROM
only, the other is a combination of
ROM and battery-backed RAM.
The ROM-only device would be
used primarily for electronic identi-
ficaion. If attached to an employee
ID badge, for example, it could be
used to permit access to secure
areas of a building. The ROM/RAM
device could be used for a good
deal more. In manufacturing, for in-
stance a Touch Memory could be
attached to the device being man-
ufactured. It could contain proper
calibration settings for the assem-
bly technician to read. The techni-
cian could then in put the results of
the calibration tests into the Touch
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Memory, along with his identifica-
tion and a date stamp.

The potential applications aren't
limited to electronics and manufac-
turing. Imagine if your checked air
line baggage was identified by a
small Touch Memory tag that not
only contained your destination, but
your name, address, flight itinerary,
and the name of each baggage han-
dler who handled your luggage—
including the one who put your bags
on the flight to Bogata instead of
Boston.

The Touch Memory Starter Kit is
a good way to get a feel for what
Touch products can do. It includes
five assorted Touch Memories, a
Touch Memory probe (for reading
and writing the devices) an adapter
that lets you attach the probe to the
serial port of a PC, and a floppy disk
that contains the interface software.

Three of the five included Touch
Memory devices are DS1990
“Touch Serial Numbers.” They con-
tain a 64-bit ROM into which is writ-
ten an 8-bit family code, a 48-bit
serial number, and an 8-hit CRC
(cyclical redundancy check). One of
the devices is mounted to a key fob,
while the other two are mounted on
a “peel and stick’ sheet. Two
DS1991 touch memories are also
provided. They contain 3 384-bit
blocks of non-volatile RAM and a
64-bit ROM.

The probe included with the eval-
uation kit is is strictly for evalua-
tion—it's not packaged with any

handle or base, and instead, hangs
on the end of a pair of wires. The
other end of the wire is terminated in
a RJ-11 modular telephone jack.
That, in turn, plugs into an adapter
that converts the RJ-11 jack to a 25-
pin D-type connector for a PC serial
port, as well as converting the com-
puter's RS-232 interface into a sin-
gle, bi-directional data line.

The probe doesn't have to look
good to get across its strong points,
however. Most important, it's very
forgiving of how it's positioned on
the memory. One of the reasons the
memory is packaged in a round **Mi-
croCan'' is becuase the curved
edges can guide the probe for self-
alignment. The one-wire data trans-
fer is what helps to make Touch
Memory rugged. The top of the can
is the data connection, while the
edge and bottom is ground. Data is
transferred at speeds up to 16.6
kilobits per second, which seems
instantaneous for small memories.

Even with fast data rates, it's like-
ly that a momentary contact will be
interrupted before a data tramsferis
complete. However, the Touch
Memory uses two verification tech-
nigues to ensure data integrity.
First, data is written to a scratchpad
memory and verified before it is
transferred to memory. If the con-
nection is broken early, the
scratchpad contents won't be
transferred to the main memory, so
the integrity of the previous memory
is maintained. A CRC check is also
performed on data.

The non-volatile memory will last
for five or ten years—the life of the
built-in lithium battery. The
stainless-steel case is resistant to
corrosion from moisture, acid, and
plain old dirt.

From what we've seen of this
self-stick data carrier, we think that
we may be seeing fewer bar codes,
and a bit less paper. If you'd like to
get an idea of how they work, the
Touch Memory Starter Kit is avail-
able for $75. R-E



ONCE YOU'VE
GOT IT DESIGNED, YOU'VE

a3 "'2;17,

7 .§.

Now you can take those hot, new logic or
block design diagrams, and quickly, easily
bring them up to reality...in minutes...without
solder!

Build circuits as fast as you can think. Test.
Modify. Expand. Without burned-out parts or
burnt fingers. Save time, money...and prove
that you know that you're talking about. ..
before you use your CAD.

Specify PROTO BOARD Brand, Today's rec-
ognized Standard for Quality in breadboard-
ing. Here are five expandable breadboards,
offering countless arrays of solderless sock-
ets and bus strips that emulate pc board lay-
outs. Pop in components. Pop them out
again. Microprocessors. Memory. Large DIPs.
Tiny discretes. Makes no difference. The pat-
ented aluminum backplane lets you work at

& Call toll-free for details

A A e
Ay, =7
/S S? llp"q”:
/ 4_’" 7
2F (ot = e, /
e \3

1-800-572-1028 SPECIALTIES

GOT IT MADE.

GLOBAL SPECIALTIES

frequencies from DC to nalf-a-GigaHz=rtz
or 500MHz.

Need power? A powered PROTO
BOARD Brand offers up to triple voltage e
power supplies, +5V, +12V, — 12V, with reg-
ulated/current limited CC power. Over 2,250
tie points with 24 IC capacity and 14 pin
DiPs. Super for TTL, CMOS, Op-Amps and
microprocessor circuits. And lots more.

Best of all, your hassle-free American-made
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NEW PRODUCTS

|

Use the Free Information Card for more details on these products.

]

HANDHELD DIGITIZING
SCOPE. According to
Tektronix, its Model 224
60-MHz handheld digital
oscilloscope is the fastest
in the industry. It allows
electronic service techni-
cians to troubleshoot high-
speed TTL circuits with a
battery-operated unit, avi-
onics technicians to get
the power of a digitizing
scope in the cockpit, and
military-maintenance per
sonnel to perform accurate
equipment servicing in re-
mote land or under-sea op-
erations. The 224's TV
triggering capabilities allow

video repairmen to monitor

and troubleshoot a wide
range of imaging systems.
The unit weighs just 4.4
pounds, and two re-
chargeable batteries pro-
vide three hours of reliable
operation.

The 224's dual-channel
design allows input-to-out-
put comparisons and its
unique “'Isolated Channel”
architecture, in which each
channelis isolated from the
other channel and from ear
th ground, makes truly safe
floating measurements (as
opposed to other hand-
helds that claim safe float-
ing measurements simply
on the basis of their plastic

cases). True floating mea-
surements can be made up
to 400 volts per channel or
800 volts peak-to-peak,
without risk to the operator
or to the device under test.

Like the other members
of Tektronix's popular 222
family of portable digitizing
oscilloscopes, the 224 fea-
tures a clear, bright CRT
display; ease of use: and
PC compatibility. AutoSet
and Autolevel Trigger allow
effortless acquisition and
display of signals. Up to
four front-panel setups can
be defined and stored in
memory, then recalled at
the touch of a button. Four
waveforms can be stored
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as reference templates or
for future analysis. The 224
is 100% programmable
from the RS232C port.
When linked by modem,
the 224 can be controlled
remotely from a PC
equipped with Tek’s Virtual
Instrument Software
(CAT200). The scope's
controls can be manipu-
lated at the keyboard or
mouse, just as they would
be handled manually on the
instrument.

The 224 handheld digitiz-
ing scope costs $2750.—
Tektronix, Inc., Test & Mea-
surement Group, PO. Box
1520, Pittsfield, MA 01202;
Phone: 1-800-426-2200.

DATA-ACQUISITION AND
CONTROL SYSTEM FOR
PC’'S. Claimed to be the
lowest-priced general-pur-
pose data-acquisition and
control system for person-
al computers, Prairie Dig-
ital's Mode/ 30 is available
for XT's, AT's, 386's, and
PS/2 model 30's. The sys-
tem’s printed-circuit board
plugs into the PC's expan-

sion bus and occupies a
174 slot. The unit includes
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24 lines of programmable
digital input/output; an 8-
channel, 8-bit A/D convert-
er; and a 12-bit CMQOS
counter. (An 8-channel, 30-
volt, 0.5-amp driver is avail-
able for an additional $5.)
The system communicates
with the PC via four 1/0
memory locations and is
easily interfaced tc all pop-
ular languages. Sample

programs in BASIC, Quik-
BASIC, and Assembly lan-
guage are included ona 5
-inch floppy disk. The data-
acquisition and control sys-
tem can be used to control
relays, lights, and motors;
to measure temperature,
pressure, and light levels;
and to input switch posi-
tions, thermostats, and lig-
uid fevels.

The Mode! 30 data-ac-
quisition and control sys-
tem costs $79.—Prairie
Digital, Inc., 846 Seven-
teenth Street, Prairie du
Sac, WI 53578; Phone/
Fax: 608-643-8599.

DIGITAL CLAMP-ON METER.
The ACD-11 autoranging,
digital clamp-on meter will
directly measure AC cur-
rent, voltage, and resis-
tance. Measurements are
shown on a large, easy-to-
read, Ye-inch display. Over
range is indicated by the
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letters “O.L." appearing
on the display. The instru-
ment features circuit pro-
tection to 550 volts and a
low-battery indicator. It has



a maximum jaw opening of
214 inches. The ACD-11
meter comes with a wrist
strap, a removable belt clip,
a 9V battery, safety test
leads. a carrying case, and
instructions.

The ACD-11 clamp-on
volt/amp/ohmmeter has a
list price of $119.95.—
Amprobe Instruments, 630
Merrick Road, P.O. Box
329, Lynbrook, NY 11563;
Phone: 615-593-5600;
Fax: 516-593-5682.

MONOLITHIC OP-AMP. With
a unity gain bandwidth of
140 MHz, Analog Devices'
ADS811 is the industry's
fastest monolithic opera-
tional amplifier operating
froma =15V supply. Video
specifications such as gain
flatness, which ensures
broadcast-quality signal
transmission, and differen-
tial gain and phase, which

CIRCLE 19 ON FREE
INFORMATION CARD

are critical for video cam-
eras, multimedia systems,
and special-effects units,
are optimized. The AD811s
output is capable of driving
two back-terminated 75-
ohm cables, making the
device well-suited as a line
driver in video routers or
distribution amplifiers. The
ADB8I11 current feedback
amplifier meets stringent
HDTV video specifica-
tions, and offers the tran-
sient response charac-
teristics needed for high-
speed pulsed applications
such as infrared imaging

and digital oscilloscopes.

When used as a buffer for

analog-to-digital or digital-
to-analog converters, the
AD811 offers low distortion
and, as a result of the cur
rent feedback design, a
wide bandwidth over a
large range of gains. The
amplifier operates from
power supplies ranging
from +4 5V to =18V, with
a minimum output drive cur-
rent of 100 mA. The video-
speed op-amp is available
specified over the industrial
(—40°C to +85°C) and
military (—=55°C to
+125°C) temperature
ranges. Package options
include an 8-pin plastic DIP,
16- and 20-pin SOIC, 8-pin
Cerdip. or 20-pin LCC.
Specified over the indus-
trial temperature range and
packaged’in an 8-pin plas-
tic DIP, the AD811 costs
$3.35in hundreds or$2.35

in thousands.—Analog De-
vices, Literature Center, 70
Shawmut Road, Canton,
MA 02021, Fax:
617-821-4273 (for applica-
tions assistance, contact
Jay Cormier, Analog De-

vices, Inc., 804 Woburn
Street, Wilmington, MA
01887; Phone:

617-937-2507).

SMT PICK-AND-PLACE SYS-
TEM. Designed for pro-
totyping or fow-volume
production of surface-
mount boards, O.K. Indus-
tries’ SMT-880 Series
Manual Pick and Place
System provides up to
three times greater
throughput with substan-
tially improved accuracy
over hand placement. The
operator chooses a com-
ponent from the loose-
component carousel or the
stick or tape feeders, picks
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it up with the vacuum head,
and then guides it with the
free-floating X-Y-Z arm to
the appropriate position on
the board. A control knob
on the vacuum head pro-
vides theta rotation to en-
sure proper component
orientation. When the com-
ponent is lowered, the vac-
uum head automatically
releases it when contact
with the board is made.
The SMT-800 provides a
total working area of 8 x 12
inches, with an adjustable
board holder. The system
comes complete with an
ESD-safe carousel vacuum
pump and a movable hand
rest that glides over the
board holder and provides
the user with a stable, fa-
tigue-relieving platform.
For easy compatibility with
larger automatic machines,
optional tape and stick
feeders mount on the vise.
Other options include a
lighted magpnifier with four
diopter lenses to assist in
component alignment. The
system is available for 115-
volt or 230-volt operation.
Prices for the SMT-800
pick-and-place system
start at $3495.—0.K. In-
dustries, 4 Executive Plaza,
Yonkers, NY 10701;
Phone: 914-969-6800.

PLCC QUAD CLIP KIT. The
selection of test adapters
included in ITT Pomona's
Model 5515A PLCC Quad
Clip Kit was specifically
chosen to test the most
popular surface-mounted
plastic leaded chip carriers
(PCC and PLCC) with “J"
leads (JEDEC MO-047 and

MO-052). The design of
each test adapter incorpo-
rates a “snap ring"' that al-
lows the quad clip to fit
directly onto an IC and pro-
vides simultaneous access
to all the pins of the sur
face-mount device for
hands-free testing. The
wipe action of the snap-
ring design, as it is pushed
down with normal force
into position against the
contact, wedges against
the IC for a tight fit and as-
sures a good connection.
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The kit contains seven
items: one each 20-, 28-,
32- (7 X9, EEPROM), 44-,
52, 68-, and 84-pin
Pomona Quad Clip test
adapters. All the adapters
have golid-plated center
contacts, silver-plated
bodies, and 0.064mm
(0.025-inch) square pins
staggered on 2.54mm
(0.100-inch) centers. The
kitis packagedin a durable,
reusable plastic case.

The 5515A PLCC Quad
Clip Kit costs $245 —ITT
Pomona Electronics, 1500
East Ninth Street, PO. Box
2767, Pomona, CA 91769;
Phone: 714-469-2900;
Fax: 714-629-3317.

CONTROLLERS/INDICA-
TORS. For start, stop, or
limit control of a wide range
of process variables, Sim-
pson Electronics has intro-
duced the Hawk Series of
controllers/indicators that
fit in a 8 DIN cutout. The
series offers high accuracy
and ease of installation in
electrical, chemical, pe-
trochemical, and other pro-
cess industries. The con-
trollers accept AC and DC

voltage and current, 4-20-
mA DC, 1-5V DC resis-
tance, 3-wire potentiome-
ter, frequency, and ta-
chometer (RPM) inputs.
RTD inputs may be two-,
three-, or fourwire config-
uration. The Hawk models
also accept several ther-
mocouple types, including
J. K, R, and S, which input
without calibration or inter-
nal hardware changes. The
compact units are AC or
DC powered and are
housed in impact-resistant,
flame-retardant, plastic
cases. Their front-panel
keypads are used to pro-
gram, set, or check the op-
erating parameters of hys-
teresis, time delay, and set
point, as well as alarm lev-
els and relay settings. A
user password prevents
unauthorized program ac-
cess. Each instrument also
features a highly visible,
0.51-inch, red LED display;
plug-in circuit boards for
user-selected functions;
dual set point with optional

CIRCLE 22 ON FREE
INFORMATION CARD

dual relays; a fast. easy, in-
put terminal block that can
be unplugged; and an
edge-type connector for
analog and digital output
options.

The Hawk Series of con-
trollers/indicators are
priced starting at $199.—
Simpson Electric Company,
833 Dundee Avenue, Elgin,
IL 60120-3090; Phone:
708-697-2260; Fax:
708-697-2272.

PC AUDIO CONTROL SOFT-
WARE. Voyetra's Sound
Central, a software utility
for Windows 3.0, provides
a convenient way to control
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every aspect of sound gen-
erated by PC sound cards
or Multimedia PC's (MPC).
Its graphical audio editor
can be used to audition and
edit digital waveforms in
the VOC or WAV format
and modify them with such
special effects as echo,
data compression, bit reso-
lution, and sample-rate
conwersion. A MIDI song-
file editor provides control
over major parameters in a
MIDI song file so that the
music generated by the file
can be manipulated—for
instance, re-orchestrated,
lengthened, or shortened.
The full-featured CD "con-
trol panel” provides a con-
venient way to sort, view,
and play CD audio tracks.
A mixer control panel pro-
vides access to all of the
MPC's mixer functions in-
cluding input/output con-
trol levels and line/mic
monitor settings. Also in-
cluded are a MIDI file map-
perand a “patch editor” for
the MPC's FM synthesizer.
Sound Central audio
control software has a sug-
gested retail price of
$199.95.—Voyetra Tech-
nologies, 333 Fifth Avenue,
Pelham, NY 10803; Phone:
1-800-233-9377 or
914-738-4500; Fax:
914-738-6946.

OSCILLOSCOPE PROBE
SWITCH. Providing a simple
way to observe and com-
pare waveforms at different
points in a circuit, Microvolt
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OPTOELECTRON ICS’ MODEL 3000

RANGE- 10Hz to 3GHz.
Hi-Speed ASIC (Application Specific Integrated C rcuit) State-Of-The-Art.
256 Times Faster than other hand held counters.
10 Digit LCD. Readability even in Bright Sunlight.
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20. 30 day Money Back Guarantee.
21. OPTOELECTRONICS backs this with our 18 Years of
Dependability & Service.

All this and more for the Low Price - $375.

O [OLFSLDUN -

:L‘é_,'} L{:B’i’\m,

Also Available at Special Package Price:
For A Limited Time Only BARGRAPH aqy
Model 3000, Backlight/Beeper, Carry PUR Bange

Case & TA-100s Whip Antenna b& 200k poown o POt

! AR GATE
All this for only $449.
ot

FUNCTION

OPTIONS:

TCXO 30 + 2ppm TCXO .. B $100.
BLB30

Back light & two step audible signal level indicator - $ 75.

CC30 Carry Case I $ 15.
TA100S Telescoping Whip Antenna ................ $12.

Wi IR\ N WID

Factory Direct Order Line

1-800-327-5912

(305)771-2050 - FAX(305) » 2052 5821 NE 14th Ave. - Ft. Lauderdale, FL 33334

5% Ship/Shandling (Max. $10) U.S. & Canada. 15% outside continental U.S. Visa & Master Card Accepted.
CIRCLE 180 ON FREE INFORMATION CARD

YOU CAN'T LOSE!
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Engineering's MV103 os-
cilloscope probe switch ac-
cepts two scope probes
and attaches to the os-
cilloscope input. The ac-
cessory allows the user to
easily select either of the
two probes with the flip of a
switch. With the MV103, a
dual-channel scope can ac-
cept four separate inputs
without performance deg-
radation. High-frequency
relay technology provides
high isolation and low inser-
tion loss. Compact all-met-
al design provides excel-

lent shielding and allows
the MV103 to be installed
directly on the input BNC
connector of the os-
cilloscope. The switch can
also be used as a stand-
alone, general-purpose RF
switch.

The MV103 oscil-
loscope probe switch
costs $275.00—Microvolt
Engineering, P.O. Box 777,
Tustin, CA 92680; Phone:
714-544-3441.

EMI/RFI FILTERS. When
controlling electromag-
netic and radio frequericy
interference to the environ-
ment and complying with
FCC regulations on max-
imum level emissions are
concerns, the 601 Series
of surface-mount resistor
capacitor networks from
Bourns provide a simple
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solution. Shielding is re-
quired between the RS232
connector and the fnput/
output drivers in electronic
equipment. The 601 Series
of low-pass filters prevent
the transmission of high-
frequency noise compo-
nents and are especially
effective on lines to exter
nal connectors. Featuring a
T-configuration of 16 re-

sistors in series and 8 ca-
pacitors bused to a com-
mon ground, the surface-
mounted RC networks can
suppress high-frequency
EMI/RFI noise for up to
eight separate lines. Small-
er than inductive-type fil-
ters, the devices are
packaged in wide-body SO
cases. Typical applications
for the filters are in person-
al computers, data termi-
nals, test equiprhent, and
process contrpllers for
high- frequency suppres-
sion into or out of elec-
tronic equipments

' Prices for the 807 Series
of surface-mount EMI/RFI
filters begin at $2.15 each
in quantities of 10,000
‘pieces.—Bourns Networks,
Inc., 1400 North 1000
West, Logan, UT 84321;
Phone: 801-750-7200. R-E
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HOW TO GET ANYTHING ON
ANYBODY: BOOK II; by Lee
Lapin. ISECO, Inc., 2228
South EI Camino Real #349;
San Mateo, CA 94403;
Phone: 415-513-5549; Fax:
415-578-8741; $38.00
postpaid (plus 8% sales tax
on California orders).

If the words "‘es-
pionage’ and ''spying”
bring to mind James Bond
(or Maxwell Smart), you're
living a couple of decades
in the past. These days,
just about everyone can
snoop (or be snooped
upon), thanks to the huge
assortment of personal
surveillance devices now
available. Subtitled “The
Encyclopedia of Personal
Surveillance,” this book
provides a guided tour of
audio surveillance, includ-
ing unconventional bugs,

BOOK N
ANYTH!NG
N ANYEODY
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parallel and serial taps, car-
rier-current bugs, and IR
and encrypted transmit-
ters; acoustic analysis and
hardwiring, including how
to purchase and how to
plant super-sensitive sub-
miniature microphones;
video surveillance using

e

special cameras and trick
lenses hidden in everyday
items, inexpensive wire-
less systems, and using
TV's as surveillance de-
vices; and cellular tele-
phone operations and inter-
cepts. The book also
explains how to tail some-
one, how to obtain con-
fidential phone-company
records, how to see and

- hear through walls, how to

use infrared devices for
night vision, and how to tap
into a phone with no équup
ment. It describes the art of
surveillance photography,
and shows how to piit to-
gether a complete dossier
on anybody. Also inchided
are legal guidelines and the
addresses of more than
200 suppliers of sur-
veillance and counter-sur-
veillance gear.

COMPUTER VIRUSES AND
DATA PROTECTION; by Ralf
Burger. Abacus, 5370 52nd
Street SE, Grand Rapids, MI
74512; Phone:
616-698-0330; Fax:
616-698-0325; $19.95.
Computer viruses—pro-
grams with the potential to
destroy data and disable
computer systems—can
be quite costly in terms of
lost time, data, and money.
The best protection against
such viruses is educa-
tion—leaining what steps
to take to m|n|m|z¢ or avoid
losses. Intended as a gen-
etal guide rather than a ref-
erence work, this book
aims to-teach readers
about all kinds of computer
viruses to allow.them to
protect themselvas. Begin-
ning with a short history of
viruses and a description of

4 A
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how a virus can gain control
over a computer, the book
explains how viruses are
created and how to remove
them from a system. It ex-
plores the design and func-
tion of viral programs, and
includes sample program
listings in BASIC, Pascal,
and machine language as
well as examples of viral
software manipulation. The
book outlines the protec-
tion options available, and
provides practical advice
about what to do when
your PC is infected. Along
with examples of protec-
tion viruses and strategies,
a simple virus-detection
program in provided. In ad-
dition, the book explains
how to design virus-proof
operating systems.

HOME REMOTE-CONTROL &
AUTOMATION PROJECTS
(SECOND EDITION); by De-
Iton T. Horn. TAB Books, Di-
vision of McGraw-Hill Inc.,
Blue Ridge Summit, PA
17294-0850; Phone:
1-800-822-8138; $18.95.
Besides being practical
and educational, the proj-
ects described in this book
are sure to impress your
friends and family. Remote-
control and automation
projects can also save you
both time and money, by
letting electronics do the
job for you. Although the
emphasis is on the prac-
tical—in the form of 77 dif-
ferent projects—the book
does provide background
informatior: on the basics
of remote control, mechan-
ical devices, motors, sen-
sors, digitally-controlled

potentiometer IC's, and
building and safety pro-
cedures. The projects
themselves fallinto 11 cate-
gories: lighting, doors and
windows, temperature
control, liquid control, au-
dio and video, telephone,
motor control, electronic
switching, timers, wireless
control, and computer con-
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trol. The second edition
presents 15 all-new proj-
ects and updates and im-
provements of the original
projects. Each project is
accompanied by a circuit
drawing and a parts list,
and most are fairly simple
to build. Most of them can
also be adapted in various
ways to meet other,
custom applications.

TROUBLESHQOOTING AND
REPAIRING FAX MACHINES;
by Gordon McComb. TAB
Books, Division of McGraw-
Hill Inc., Blue Ridge Sum-
mit, PA 17294-0850; Tel.
1-800-822-8138; $16.95.

It stands to reason that
as soon as an electronic
device becomes a necessi-
ty in our homes or offices,
the need arises for people
who know how to maintain
and repair that device. This
book was written to pro-
vide that know-how to the
non-technical fax owner. By
following its instructions,
and using a few inexpen-
sive tools, consumers
should be able to keep
their fax machines in prop-
er working order—and to
recognize a major problem
that must be handled by a

professional repair person.
Aimed at non-technical
folks, the book provides
plenty of background infor-
mation about how fax ma-
chines work. Most of the
book is devoted to the trau-
bleshooting and repair of
mechanical problems,
which account for about
85% of fax breakdowns.
Full coverage of the major
electronic subsystems—
power supplies, solenoid
controls, etc.—is also p-o-
vided. Because most prob-
lems that occur with tax
machines involve such
things as dirty switch con-
tacts or printing elements,
broker wires, aging rubber
belts and rollers, and
damaged paper. preven-
tative maintenance is em-
phasized. Simple illus-
trated instructions show
how to clean and lubricate
the paper path, light-sen-
sitive reader bar, thermal
printing mechanism, paper

L S B
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cutter, fluorescent lamp,
and front-panel controls.
The book also explains
how to diagnose and fix
bad phone connections
and printing and transmis-
sion errors. Emergency
first-aid procedures in case
of fire or water damage are
detailed. An entire chapter
is devoted to troubleshoot-
ing flowcharts illustrating
the proper steps to follow
to locate and solve prob-
lems.

MS-DOS 5 QUICK REFER-
ENCE; by Timothy 8.
Stanley. Que, 11711 North
College Avenue, Suite 140,
Carmel, IN 46032; Tel:
1-317-573-2500; $9.95.
This slim volume puts
the essentials of MS-DOS
5 at your fingertips, provid-
ing an instant reference to
critical commands and pro-
cedures, batch files, the

MS-DOS 5
C
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DOS Editor, and error mes-
sages. Short on documen-
tation, but full of practical
pointers, the book is in-
tended as a supplement to
a full-size MS-DOS guide.
It explains the proper use
of primary DOS functions,
as well as advice on how to
avoid making serious er-
rors.

In a compact, easy-to-
use format, the book ex-
plains the proper DOS
commands to use for spe-
cific operations. The book
is arranged alphabetically
by command. Each com-
mand name is accom-
panied by an explanation of
its purpose, followed by
the syntax needed to in-
voke the command and the
rules for its use. Examples
are provided for some of
the commands. Separate
sections provide in-depth
coverage of batch files, the
DOS Editor, MS-DOS
messages, and error mes-
sages. A "DOS Survival
Guide'" lists specific pro-
cedures and the com-
mands needed to invoke
them. R-E
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Now! Experience the electronics behind
the MIDI revolution as you build your
own computer-controlled music center

Only NRI’s innovative, at-home training
in Electronic Music Technology gives
you hands-on experience with the
equipment that’s revolutionizing the
music industry—Atari ST Series
computer with builtin MIDI ports,
Casio HT-3000 synthesizer with
advanced MIDI operations, and
ingenious MIDI software that
links computer keyboard to
synthesizer keyboard—all
yours to train with and keep!

This year, over $1.5 billion
worth of digital electronic
music instruments, from
keyboards to drum
machines, will be sold in
the USS. alone. Enthusi-
asts everywhere—
professional musicians
and recording
technicians, even
people who have
never touched a musical
instrument before—are discovering the
excitement of today’s electronic music
technology.

At the heart of this excitement is MIDI
(Musical Instrument Digital Interface), an
innovation that’s transformed musical
instruments into the ultimate computer
peripherals...and opened up a whole new
world of opportunity for the person who
knows how to use, program, and service
this extraordinary new digital equipment.

Now NRI's breakthrough Electronic
Music Technology course puts you at the
forefront of this booming new technology
with exclusive training built around a MID-
equipped computer, MIDI synthesizer, and
MIDI software you keep.

Dynamic new technology opens up new
career opportunities

The opportunities are unlimited for the
person who's trained to take advantage of
today's electronic music phenomenon. Now
you can prepare for a high-paying career as
a sound engineer, recording engineer, or
road technician... even start your ;
own business selling and servicing
today's high-tech musicai
instruments. Or simply unleash
your own musical creativity with
the breakthrough training and
equipment only NRI gives you.

Only NRI gives you hands-on
training with today's MIDI technology

The Atari ST Series computer included in
your course becomes the heart of your own

computer-
controlled music center.
With its tremendous power, superior
graphics capabilities, and built-in MIDI
interface, the 16/32-bit Atari ST has almost
overnight become the computer of choice
for today's most knowledgeable electronic
musicians.

Your Casio HT-3000 synthesizer features
a fiveoctave, MIDl-compatible digital
keyboard with built-in monitor speakers,
advanced tone editing and writing, pattern
memory, keyboard split, tone and rhythm
banks, chord memory, and dozens more
state-of-the-art capabilities.

Plus you get ingeniously designed MIDI
software that opens up amazing new
creative and technical possibilities. .. you
actually build your own 4-input audio
mixer/amplifier...and you test the elec-
tronic circuits at the core of
today's new
equipment

I_”ﬁl Schools o

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

I'f Check One FREE Catalog Only
L' Electronic Music Technology
~1 Microcomputer Servicing
TV/Video/Audio Servicing
Security Electronics

Basic Electronics

with the hand-held digital multimeter
also included in your course.

No previous electronics or music
experience necessary

No matter what your background,
NRI gives you the skills you need
to take advantage of today's
opportunities in electronic music
technology.

With your experienced NRI
instructor always available to
help, you master the basics of

electronic theory step by step,
gaining the full understanding
of electronics that's now so
essential for technicians and
musicians alike.

You move on to analyze
sound generation tech-
niques, digitai logic,

microprocessor funda-
mentals, and sampling
and recording tech-
niques... ultimately
getting first-hand
experience with today's
explosive new
technology as you
explore MIDI, waveshaping, patching,
sequencing, mixing, special effects, and
much more.

Plus, even if you've never been involved
with music before, NRI gives you enough
basic training in music theory and musical
notation to appreciate the creative potential
and far-reaching applications of today's
electronic music equipment.

Send today for FREE catalog

If the coupon is missing, write to
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008.

For Career courses approved
under Gl bitl [T check for details

U Computer Programming

LI Fiction/Nonfiction Writing
™ Bookkeeping & Accounting

Age
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el 0
u}
= Name
NRI training includes an Atari ST Address

computer, Casio synthestzer, exclusive
MIDI sofware, and much more—

all yours to train with and keep!

(TV not supplied)

City/State/Zip
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JOHN SIMONWL'E

AFTER A LONG-TERM
the marriage of computé
musical instruments has bg
consummated, thanks to MIDI,
the Musical Instrument Digital
Interface. The fruits of this
union are sequencer programs
wizh the look and feel of a multi-
treck recording studio. Using
those and other PC-based tools.
a single musician in a back bed-
room can produce recordings
that only a few years ago re-
quired orchestras and an office
staff

Frofessional musicians aren't
the only ones to benefit—you
can too. Instruments with MIDI
intzrfaces are so common that
even your local discount store
probably has several to choose
from. The only thing standing
between you and the artistic
grat_fication of writing and per-
forming like the philharmonic
is the interface from your PC to
tke MIDI world, so lets take care
of that little detail right now.
We'l. show you how to build a
MID} interface that is both low-
cost for the beginner and up-
gradable for the serious user.
With little further delay we be-
gin, but first...

RTATION.

BUILD THIS
MIDI INTERFACE

Bring

A little history

and® o TreMIDI spacification, which

was written with low-cos( hard-
war in mind z.lows us to use
Eya HDG6S8ZO0OP Universa
LS Sichronous Receiver Trans-
JoRAi L2 RT) ¢ ip. The 6850 i=
fo}0e 'Sl Ask:ley Mhe hills. readily
EACTIEL Y ¥ pensive. anc
=R o gelelblis the 31.25 Lilc
[EVIGRIT EIRVE, is requirec for
MIDI. The basis NXsIYIIoNIE
terface is that UARQEREIT s [da e
onz of the PC's catp QiR g Rl Ltk
mcere informztion orNYiisl#E: g
Radio-Electrcnics. YAt
1989.
The most frequent MIERgY®
mands are NOTEON and NOTE OF=
as xeys are pressed and re-
leased. Those messages happen
re ztively infrequently: even
when a chorZ is played. there is
generally a sligat delay between
th= individual notes. But the
protocol alsoe k=s provisions fer
continuous cortrollers such as
pizch wheels and foot pedals.
ard the messages that signal
that kind of zctivity can reaky
spew out dzata With nothing
more than a UART for an inter-
faze. the original IBM PC. with
its 4.77-MHz 8088 MPU and 8

DUR PC

our PC with
D] interface.

bit bus, is ust sliggU® too slow

- _to handle MIDI at @' naximum

rate possib:e..It's yledg=- much of
a prghiem for tHISE" ocational
ser. but “CQREETofgEE fi - el o B
vironment WA 10/CH5 N bTaly
ment, there is thgREEESt IR
that data can be |0VAGSxlisTaF!
little pitck wheel inormadeesg)
isn't usually the epg
world, but if a NOTE §

-OlpeY ‘TR FIN

interface to overcome that Jrelsg
lem was the MPU-401 made by
Roland. It has its owr: dedicated
processor and memoxy. and gets
around the lost-data problem by |
maintaining a first-in-first-out

(FIFO) buffer for the AIIDI data 33
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34 FIG.1—TWO 6850 UART’s are the heart of our MIDI interface. The circuit can be built in

either a single-port version for the beginner or dual-port for the more experienced.



received. 1t also does some
tricks such as data filtering and
providing a metronome.

All well and good, but the in-
troduction of the first XT-class

PARTS LIST

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

R1, R2, R5, R11, R13*—3300 ohms

R3, R4—10,000 ohms

R6—12,000 ohms

R7, R8*, R9, R12*, R16, R17*—220
ohms

R10, R14*—100,000 ohms

R15-—3300 ohms x 7, 8-pin SIP

Capacitors

C1-C5—0.01 nF, Mylar

C6—0.1 uF, Mylar

Semiconductors

iC1—74HCO00 quad NAND gate

IC2—74HC393 dual 4-bit binary
counter

IC3—74HC245 octal transceiver

IC4, IC10*—TIL111 opto-coupler

IC5—74HC138 3-t0-8 line decoder

IC6—74HCO04 hex inverter

IC7, 1C8*—6850 UART

IC9—74HC688 8-bit magnitude
comparator

D1, D2*—1N4148 silicon diode

Other components

J1, J2, J3*, J4*—inline 5-pin female
DIN connector

JU1—8-pin IDC header w/jumper
blocks

S1—7-position DIP switch

XTAL1—2 MHz crystal

Note: Components marked with
a “*” are optional for a second
MID1 in/out.

Miscellaneous: Printed circuit
board, hold-down bracket, wire,
solder, etc.

Note: The following are available
from PAIA Electronics, Inc.,
3200 Teakwood Ln., Edmond,
OK 73013 (405) 340-6300:

e PCM68pc double-sided,
plated thru, PC board and
bracket—$24.95

e PCM68k kit of all parts
needed to build the single-port
interface, including PC board,
bracket, wire, MIDI jacks, etc.—
$49.95

o PCM68ex expander parts for
adding second MIDI port—
$14.95

e MiDipac MIDI starter set con-
sisting of PCM68k interface kit
and Voyetra SPJr. 64-track
polyphonic sequencer soft-
ware for PC/clones—$99.00

Add $3.00 P&H per order.

PC made an intelligent interface
unnecessary because the com-
puter alone was fast enough to
handle the throughput. As fast-
er and more powerful PC’s have
become available, the need for
an intelligent interface has de-
creased until finally the
MPU-401 has technically be-
come a bottle-neck in the sys-
tem (though you would never
notice that the interface is slow-
ing things down).

What has turned out to be a
noticeable problem to serious
users is the bandwidth limita-
tion of the MIDI channel itself.
The solution to that problem
has been multiple, separate In
and Out jacks. equivalent to
multiple interface cards. And
here the MPU-401 runs into se-
rious problems. Synchronizing
multiple 401's is not trivial—
and worse than that, each has
to have its own slot and dedi-
cated interrupt. Interrupts and
slots, is there anything more
precious in the PC world? You
can switch MPU-401s into a
“dumb” mode so that several of
them share an interrupt. But
then you have expensive UART'Ss
and serious slot depletion.

So, having faster computers
and the need for lower-cost
multi-port interfaces has start-
ed a resurgence of interest in
UART's, and all software pub-
lishers support them. De-facto
standards being what they are,
the MPU-401 “standard” con-
tinues to hang on. But mean-
while, really hip “power users”
are stepping back in time to just
the sort of card that we'll come
up with here.

Design analysis

The 6850 UART', which are
the heart of our MIDI interface,
are shown as IC7 and, op-
tionally, IC8 in the schematic
Fig. 1. Thecircuit canbe built in
either a single-port version for
the beginner or dual-port ver-
sion for the more demanding
user. Much of the rest of the cir-
cuitry is concerned with decod-
ing addresses and managing
control lines on the PC’s slot.

The lowest-order address line
(a0) directly drives the rs
(REGISTER SELECT) pins (pin 11)
of the UART' to allow selection

of either Status/Control or Data
registers internal to the chip.
We'll look at what those registers
do when we test the interface.
The next two address lines (a1
and a2) are not used, so each
chip occupies 8 bytes of space
consisting of four 2-byte
chunks which overlay one an-
other.

The next seven address lines
(a3—A9) are routed to one set of
inputs on IC9, a 74HC688 8-bit
magnitude comparator. The
other “side” of IC9 connects to
DIP switch S1and seven pull-up
resistors in SIP-network R15.
When the pattern of bits from
the address bus matches the
pattern of bits set by S1, pin 19
is pulled low. Notice that the 8th
input to IC9 (g7, pin 18) is
grounded on one side and con-
nects tc the slot’'s AEN on the
other (p7, pin 17). An address
match will be valid only when
AEN (ADDRESS ENABLE) is low, in-
dicating that its not the DMA
controller that has the bus.

An address match does two
things. It strobes 1C3, a
74HC245 transceiver, which
routes data either from the slot
to the card or from the card to
the slot depending on the direc-
tion selected by the IOR (/O READ)
line (which connects to the pir
pin (pin 1) of the chip). It also
enables IC5, a 74HC138 3-to-8
line decoder which does the
final address decoding for UART
selection. UART IC7 is selected
when a11-a13 match the pattern
Oh, and IC8 is selected when the
pattern is 2h. IOW (vo WRITE) ties
to the r'w pins of the UARTS to
select either a read or write to
the chips.

The iRGQ (INTERRUPT REQUEST)
output pins of the two UART'
are pulled up by R1 and R2 and
combined by NaAND gate IC1-c so
that an interrupt request by ei-
ther of them shows up on a line
which can be routed to 1rRQ2.
IR@3. IRG4, Or IRg7 depending on
the placement of jumper JUI.
Subsequently, the software will
poll the two UART's to deter-
mine which of them generated
the interrupt.

A 500-kHz transmit and re-
ceive clock starts out with the
oscillator formed by the two
NAND gates IC1-b and IC1-d. The
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frequency of the oscillator is set
to 2 MHz by crystal XTALIl
which is then divided by 4 in
one section of the 74HC393
dual 4-bit binary counter IC2.

Two TIL111 opto-couplers (IC4
and IC10) are used on the MIDI
inputs to prevent grounds
though the path. A continuous
ground on the MIDI inputs
would likely duplicate a similar
ground at the audio inputs and
outputs, leading to circulating
ground currents and noisy au-
dio. The TIL111's are not the
fastest opto’s in the world, but
are more than fast enough for
this application and less expen-
sive than their faster brothers.
On the MIDI outputs, two inver-
ter stages from IC6 are paral-
leled to increase drive current
capabilities.

Assembly

Because things run fairly
slowly on slot 1/O operations of
even the fastest PC, there are no
extraordinarily high frequen-
cies involved on the PCM68.
That means that prototyping
boards and wire-wrap can be
used to put together a card if
you like. Be careful, though;
0.8-inch spacing between slots
in a PC doesn’t leave a lot of
room for wire-wrap pins. And a
misplaced conductor can cause
a lot of damage in no time at all.
It should go without saying that
the shortest possible wires
should be used to get a signal
from the card edge to the IC it
connects to.

Of course its always best to
use a PC board for any project,
and you can either make your
own {rom the foil patterns we've
provided, or purchase a ready-
made board from the source
mentioned in the parts list.

A parts-placement diagram is
shown in Fig. 2. IC sockets can
be used, but certainly are not
necessary. Note that if you've
elected to put together the sin-
gle MIDI in/out configuration,
you can leave out the following
parts: IC8, IC10, D2, RS,
R12-R14, and R17.

Since PC-slot access holes
weren't designed with MIDI in
mind, they typically aren’t wide
enough for DIN connectors to
peek through. Current practice
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FIG. 2—PARTS-PLACEMENT DIAGRAM. If you've elected to put together the single
MIDI in/out configuration, you can leave out IC8, IC10, D2, R8, R12-R14, and R17.
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in-line female connectors out on pig-tails. Labeling the connectors will make it easier
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FIG.5—THE CARD FITS through the computer’s rear slot.

on many interfaces is simply to
hang in-line female connectors
out on pig-tails and that’s what
we’ll do here. The circuit board
end of those connections can be
soldered directly to the circuit
board. Use 6-inch lengths of
shielded, twisted pair; see Fig.
3. Note that while the shields
drain wire (the wire that con-
nects to the shield itself) is sol-
dered to pin 2 of all the DIN
connectors, it connects to the
circuit board ground only on
the MIDI outputs. Be sure to
slide a Y4-inch rubber grommet
onto each wire as shown in Fig.
3 before soldering both ends of
the wires. [t's a good idea to label

the connectors, as they are all
identical and it will be hard to
tell them apart once things are
sealed up. Figure 4 shows the
completed prototype card.

Installation

When it comes time to install
the card in your PC, you'll notice
right away that the DIN con-
nectors won't fit through the
hole in the back of the case. But
by now you've probably also
noticed that the interface is
somewhat smaller than a usual
card, and that's because the
card itself is designed to fit
through the rear of the PC (see
Fig. 5).

A hold-down bracket for the
PCM8B8, shown in Fig. 6, can be
fabricated {rom any material
that’s handy; ours is bent from
0.040-inch aluminum. After
the card is slipped through the
access hole in the case, the
bracket mounts to the card with
two small "L brackets, and the
rubber grommets that you slid
on the wires during assembly fit
into the notches in the bracket.
Finally, push the card down into
the selected slot and secure the
whole affair with the traditional
screw at the top.

Address/interrupt selection

The I/O addresses that the
MIDI channels on the PCM68
occupy are selected by DIP-
switch S1. [t's fairly common for
software to default to an ad-
dress of h330 for the first set of
connectors, and Fig. 7 shows
the setting of the switches for
that situation. If it turns out
that there is a conflict, the
switches can be set to any ad-
dress from h0O-h3f8. Any soft-
ware that you select will have
some provisions outlined in the
owner’s manual for changing
the port address.

If you've built the interface
with two ports, the second pair
of inputs and outputs will be at
the base address set by S1 plus
1000h. If the first port is at
330h, the second port will be at
1330h.

For interrupts, 1rRg2 is nor-
mal. and placing a jumper at
that location on JU1 will set the
card that way (see Fig. 8). If
there's a conflict, the jumper
can be set to send interrupts to
irga (COM2), irg3 (COM1), and
irgz (LPT). That's about the
order you should try them in if
you have to search for one that’s
unused. Your software will
probably default to kg2 (or pos-
sibly Irgo which is re-directed to
1IR@2 in ATSs) and will definitely
have some provisions for chang-
ing the default if needed.

Testing

Yoeur software will have a com-
plete test of the interface, but
we’ll do some simple tests here
thai will give you a feel for what's
going on and confirm that
things are working properly. In-
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COMPONENT SIDE of the MIDI interface card.

terface tests check to see that
data sent from the output side
appear at the input side, so the
first step is to connect the input
to the output with a MIDI
jumper cable.

We'll use DOS’s handy do-all
tool, DEBUG, to directly control
the UART and see that it can
talk to itself—one of the few
cases where that is an indica-
tion of sanity. After making sure
that DEBUG exists somewhere
in the path of your system, in-
voke it by simply typing “debug”
at the DOS prompt. DEBUG re-
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sponds with its own “-” prompt.

A 6850 UART has four inter-
nal registers; two read-only and
two write-only. When the
UARTS Rs (a0) line is low, a write

MID! INTERFACE

4-40 x /¢
MACHINE SCREWS

FIG. 6—A HOLD-DOWN BRACKET was fabricated from 0.040-inch aluminum. After the
card is slipped through the access hole in the case, the bracket mounts to the card

with two small ““L” brackets.
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FIG. 7—THE /O ADDRESSES that the
MIDI channels on the PCM68 occupy are
selected by DIP-switch S1. Setting the
address DIP switches as shown here
puts the interface on port h330.

operation puts data into the
Control Register which sets the
chip’s operating parameters
and a read brings back the con-
tents of a Status Register which
is information on whether the
transmit and receive registers
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SOLDER SIDE of the MIDI interface card.

are empty or full. One address
higher up (rs high) are the Data
Registers, and writing to that
address sends data out on the
serial output, while reading
brings back anything which
has been received from the se-
rial input.

Unlike some interface chips, a
6850 has no hardware reset
line. Instead, a “reset word” is
written into the Control Regis-
ter. The first part of our test will
be to do that by entering “o 330
03" from the keyboard. To DE-
BUG that means to write (out-
put) the datum O3h to the port
at address 330h. 03" is the re-
set word and if you have set up
the base address to be other
than 330h you will want to
change that part of your entry

The next instruction willbe “o
330 15,” and that writes a byte
to the Control Register, which
sets the UART to a mode of 8
data bits and one stop bit and
sets the internal frequency di-
vider on the transmit and re-
ceive clocks to divide by 16.

Now we output a byte by typ-
ing “o 331 aa” which writes the
datum hAA to the Data Register
of the UART, which in turn
sends the data out serially. To
see that the data was received,
the entry “i 331" reads (inputs)
from port h331 and should
cause the screen to display "AA.”
The test process is summarized
in Table 1.

The pattern in Table 1 shows
how you can write whatever
datayoulike with“0 331 xx"and
check to see that the data was
received with “i 331.” The sec-
ond port, if you have one, can be
checked by writing the reset
and setup words to h1330 and
writing and reading data to
h1331.

Using the interface

After installing your software
following its publisher’s in-
structions and fully testing the
interface using their tests,
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FIG.8—JU1 SETS THE INTERRUPT (see
text).

you're ready to plug things to-
gether and start composing and
recording. As you become more
involved with MIDI, you'll real-
ize that there are a lot of dif-
ferent ways to hook things up,
depending on what you're going
tobe doing. But the simplest con-
figuration for the beginner is
simply to use MIDI patch cords to
connect the MIDI output of your
keyboard to the MIDI input of the
PCM68 and vice versa.

The keyboard that you choose
may have its own means of en-
abling MIDI, such as a slide
switch which has a “MIDI" posi-
tion or something similar. Of
course that switch should be set
appropriately. More profession-
al instruments might have
more exotic capabilities such as
re-mapping the keyboard or
other controllers onto different
MIDI channels, but you'll learn
about those things as you go
along.

MIDI can be dealt with at a
fairly low level for the beginner,
yet it offers the capability of be-
caming as complex as you like.
A good place to start learning is
“All About MIDI” in the August
1989 issue of Radio-Elec-
tronics. And for a really well
done treatment of MIDI (not
only the technical details but
also the user side of it), try read-
ing MIDI for Musicians by Craig
Anderton, published by Amsco
Publications. R-E
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