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The new

introducing a whole new category of handheld instruments: the new 860
Serigs Graphical™ MultiMeters (GMM) from Fluke. GMM™ test tools pair
the world's most advanced multimeter capabilities with graphical display
power. You choose what information you want to see, and fow you want
to see it. All by turning the simple, multimeter-style rotary knob and
pressing the Display Mode button. It'l feel so familiar, yet what you'll seg
is brand new.

Turn the knob to the function you want, press Display Mode to select
waveform display, and you'll see noise, waveform distortion, and intermittent
failures — or capture glitches — automatically

Graphical

Use In-Circuit Component Test to 100k at component signatures in-circuit,
without risking damage to sensitive components. Or let the GMM test tool
monitor a test set up, plotting meter readings for up to 30 hours with the
TrendGraph™ Display Mode.

With the 860 Series, you'll be using the most accurate handheld meter
ever made — 0.025% basic dc accuracy and a 32,000-count (more than
4-2/3 digit) display. All functions offer true IEC 1010-1 Class lll 1000V
protection. Plus the most comprehensive set of multimeter functions
(including capacitance and dB) in a handhe!d meter. The Dual Display
(primary and secondary numeric readings) along with the Analog
NeedleGraph™ display, lets you see frequency, pulse width, or duty cycle.

MultiMeters

And you don't have to buy special test leads; one simple set
ot meter ieads supports every function of the fully integrated
860 Series.
f GMM test tools start at $795. For a graphic demonstration,

d see your local FLUKE distributor or call
% lE j

1-800-59-FLUKE for direct
connection to a distributor =

near you. For immediate
fax-back of 860 Series literature,
call 1-800-86-FLUKE.
oeoee h

) from Fluke.

© 1994 Fluke Corporation. P.0. Box 9090, M/S 250, Everett, WA,

USA 98206-9090. U.S.: (800)44-FLUKE or (206) 356-5400. Canada {905) 830-7600.
Europe (31 40) 644200, Other countries {206) 356-5500

All rights reserved. Ad No. 00698

Serious Tools for Serious Work.

FLUKE

CIRCLE 121 ON FREE INFORMATION CARD




Take the mystery out of videotape equipment . . .

MAINTAINING AND REPAIRING VCRs
THIRD EDITION

Now you can turn a broken VCR
into money in your pockef!

Get the professional guidance you need to quickly and
easily service and repair amost any VCR . . . including
the lastest technology. Starting with the equipment you'll
need and the procedures to follow right down to repair
options and actual case studies, this is the most com-
prehensive guide to VCRs available today.

Here's Everything You Need in a Single Resource

Hundreds of diagrams and exploded-view photos show
you how to locate and fix any problem. This new edition
has been updated and expanded including in-depth
coverage of:
+ All mechanical systems and electronic circuits
used in Betamax and VHS VCRs
« Servo and controf systems
» Necessary test equipment including the new
Sencore VC93 All Format VCR analyzer

+» Camcorders /
« Special VCR circuits including HQ video and

= N
stereo audio circuitry '\
« And much, much more . .. ‘ FREE GlFT WITH
YOUR PAID ORDER!
Order Today and Get a FREE Bonus Gift!

Your scmsfochon is always guaranteed

Order your copy of Maintaining and Repairing VCRs py TAB/McGraw-Hill If you are not
. . ; | completely satisfied with your
today and we’'ll send you a professional 14-piece selection, just return it for a

Universal Test Lead Kit-absolutely FREE! Order replacement or a refund
now . . .while supplies last!

TAB/McGraw-Hill, Inc.
P.O. Box 182607
Columbus, OH 43218-2607

CIYES! O L s vk
: Please rush my copy of 5 —
AND REPAIRING VCRs. THIRD EDITION by Bob ECheckor Money Order enclose

Goodman (#023969-X) | have enclosed my pay- Please charge my Cid[f card

ment of $39.95 (plus $4 50 S&H and applicable state n @ 0J

and local tax). Please be sure to include my FREE

Universal Test Lead Kit D
NAME &

ADDRESS

Acct. No

ciy

bxpiration Date

STATE 2P
PHONE (___ Signature

JFOR FASTEST SERVICE ON CREDIT CARD ORDERS CALL, TOLL-FREE, 1 800 822-8158, 24 HOURS A DAY.
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In 1989 the Personal Computer Memory Card In-
ternational Association (PCMCIA) released the orig-
inal PCMCIA specification which defined an inter-
face for portable computers that was intended

exclusively for
memory cards. Re-
lease 2.0 added I/O
capability, and re-
lease 2.1 added
software support for
card operations to
the specification.
The latest standard

ElCuunes

on the road!”
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3.3-volt operation,
and a multiple-func-
tion specification

that allows more than one application to be built on
a single card. Turn to page 31 to learn more about
how PC Cards evolved and what the future holds

for them.

— Stephen J. Bigelow

As a service to readers, ELECTRONICS NOW publishes available
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UniversaL CLock

Keep track of local time,
sidereal time, and coordinated
universal time with this unusual
clock. — James E. Tarchinski

DuaL-OuTtPut POWER SupPPLY
This versatile power supply can
be added to your latest project
or used on your workbench.

— Marc Spiwak

DuAL-TRACE SCOPE
CONVERTER

Turn your single-trace
oscilloscope into a dual-trace
unit with this inexpensive circuit.
— Gregory Mcintire

CARRIER-CURRENT REMOTE
CONTROL

Control up to nine devices
remotely withi this carrier-current
circuit. — Anthony J. Caristi

DIRECT-READING CAPACITANCE
METER

Determine the values of those
unmarked capacitors in your
junkbox. — W.E. Babcock

THE PROCAR SECURITY
SYSTEM

Putting the finishing touches on
the ProCar car alarm.

— David T. Miga
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Packaging improves new
LEDs
Princeton University scientists have
demonstrated that the useful life of
an organic light-emitting diode ma-
terial can be extended greatly if the
device is sealed in a glass enclosure
filled with dry nitrogen. The life of an
experimental LED device made
from a material called Alg (hydroxy-
quinoline aluminum) was increased
from the usual 400 hours to more
than 1000 hours.

The scientists at the Advanced
Technology Center see the packag-
ing system as an important step to-
ward the production of practical
commercial Alg color displays

Alg is of interest because it offers
| the efficiency and switching speed
of such light-emitting diode materi-
als as gallium arsenide (GaAs), gal-
lium aluminum arsenide (GsAlAs),
and gallium arsenide phosphide
(GaAsP). Alg. a plastic-like sub-
stance, can be dissolved in solvent
and applied to various substrates by
different deposition methods, in-
cluding spin coating. The material is
seen as a prospective candidate for
| low-cost color display panels.

Researchers at AT&T, IBM, and
Hewlett-Packard have also been
working with Alg, and all have found
that the material tends to break
down while experimental devices

were operating. The Princeton re- |

searchers believe the breakdown
might be caused by water vapor in
the air that reacts with the Alg. They
believe the new packaging tech-
nigue will overcome that particular
drawback.

However, because Alg is a rela-
tively new material, the Princeton
scientists say they want to know
more about its physical and chemi-
cal properties before they can be
assured that commercial devices

made from it will perform reliably.

They report that the performance of
| experimental devices declined be-
} cause of short-circuiting caused by
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LEDs MADE FROM a material called Alg
might make more efficient color dis-
plays possible.

across the material when current is
passed through it.

Alg begins to develop gradually
increasing “dark spots” where the
material does not emit light. An in-
terim solution to that problem was
found by electrically overstressing
the LED device to "burn out” the
filaments.

Dual-layer compact discs
Sony Corp. and Philips Elec-
tronics demonstrated that 3M's
dual-layer, single-sided compact
discs can be produced at existing
manufacturing facilities. The pro-
cess was demonstrated to atten-
dees at an international audio and
video tape conference held last
March in Rancho Mirage, Calif.
The dual-layer disks will be intro-
duced in the 7.4-gigabyte disc play-
ers that Sony and Philips have

| proposed in their High-Density Mul-
| timedia CD specifications now

|

conductive filaments that grow

being circulated for industry com-
ment. The Philips/Sony specifica-
tions call for a dual-layer. single-
sided disc that will provide up to 270
minutes or 4% hours ofuninter-
rupted digital video, and the disk will
be fully compatible with all existing
CD formats.

The dual-layer demonstration
disk was a standard-density disc

A review of the latest happenings in electronics. ’

with an extra layer of information on
it. The prototype disc, which was
manufactured by 3M, St. Paul,
Minn. The disc, played on a slightly
modified player, was able to go from

| track to track, and layer to layer, with

| dustry, business, and multimedia

ease.
According to Hoss Bozorgzad, a
marketing executive at Philips, the
dual-layer format will satisfy the vast |
requirements of the computer in-

producers for more data storage in
the same or smaller-size. Dr. Teruaki
Aoki, a Sony Consumer Audio and .
Video Products vice president, de- |
clared that the dual-layer disc will be
the most cost-effective format for
movies and interactive multimedia
programs in any combination the
studios want.

The Philips/Sony High-Density
Multimedia CD faces strong com-
petition from the Toshiba/ Time ]
Warner digital video disc (DVD)
(see Video News, in Electronics |
Now , May and June 1995).

| Low-power liquid-crystal

|

display

Sharp Corp. has announced its
development of an 8.4-inch, thin- |
film technology (TFT) liquid-crystal |
display that consumes less than 1
watt. The color display was de-
veloped in Sharp's ongoing program
to reduce power requirements in

| notebook computers. The new dis-

play is expected to run for six hours,
but the goal of Sharp and its Japa-
nese competitors is eight hours on |
a single battery charge.

The new display panel includes a |
number of power-saving improve-
ments. For example, a thinner Vio-
inch diameter fluorescent backlight
and an improved polarizing plate |
save power. In addition, more highly
integrated driver electronics run at |
3.3 volts rather than 5 volts. Even
the glass in the cover panel and sub-
strate were thinned down to pass I
more light. As a side benefit, the

Continued on page 58 |




More
lessons!

Now you don’t have to be enrolled at CIE to receive our

introductory Electronic and Electricity Lesson Modules.

This program is available for a limited time to non-

dtudents for the shockingly low price of only $99.50.

With CIE’s patented AUTO-PROGRAMMED method

of learning you will quickly learn and then master the

basics of electronics and electricity and then move on

to... DC/AC circuit theories, fundamentals of bi-polar

junction transistors (BJT), field effect transistors (FET),

wiring, diagram and schematic readings, component

identification, soldering techniques... and much, much,
ore. This introductory offer

i'EcIudes the first 39 lessons

in CIE's Associate in

Applied Science in Elec-

ronic Engineering Technol-

ogy Degree.

| Your commitment to CIE

ends with your payment, but

CIE’s commitment to your

success just begins when

you receive your lessons,

exams, binder and equip-

- /&V

clechronics

ment. This special introductory price includes all the
benefits and assistance CIE normally extends to its full
time students. You'll be entitled to unlimited access to
CIE's faculty and staff to assist you in your studies via a
toll free 800 number six days a week, 24-hour turn-
around on grading your submitted exams, CIE book-
store privileges, a patented learning method, reference
library, access to CIE’s electronic bulletin board and a
free issue of CIE’s school newspaper The Electron.
And best of all, when you decide to continue
your electronics education in any of CIE’s programs
you’ll receive full academic
credit for successful lessons
submitted and a $100.00
Tuition Credit Certificate.

All this knowledge and
support will put you on the road
to understanding digital electron-
ics, automotive and industrial
electronics, microprocessing
principals, computer systems,
telecommunications and much,
much, more.

All This For Only!

¢ $100.00 Tuition Credit

« Academic Credit

* Free issue of The Electron

« Build your personal burglar alarm
« Toll Free Instructor Assistance

* 24-hour grading

« CIE bookstore privileges

Yes! Send me CIE’s Introductory
Electronic and Electricity Lessons
and Equipment. A7327
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City:

State:

BOOKSTORE
1776 East 17th Street
Cleveland, Ohio 44114
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i
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* CIE electronic bulletin board
privileges

Total Merchandise: $99.50
Ohio Residents add 7% Sales Tax:
California Residents add 6 1/2% Sales Tax:
Total This Order:
Shipping and Handling Charge:
Method of Payment/Amount Enclosed:
Personal Check or Money Order

Master Card Visa Discover

L |

Card Expiration Date:

Signature:
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CHARGE BY PHONE!
9 AM to 4:30 PM Eastern Time;
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and Philips have vowed to fight for
their digital videodisc (DVD) sys-
tem despite the bandwagon effect
being enjoyed by the competing
Toshiba-Time Warner system. Both

| systems use what resemble five-

inch compact discs to provide up to

| ® Another format war? Sony |

135 minutes of high-quality digital |

video, and the DVD is generally be-
lieved to be the successor to video-
tape for the viewing of prerecorded
movies (Electronics Now, May
1995). The Sony-Philips system
uses a single-sided disc 1.2 mm
thick with a capacity of 3.7 gi-
gabytes, as opposed to Toshiba-
Time Warner's double-sided disc
(actually two 0.6 mm discs lami-
nated together), each side storing
up to 5 gigabytes. Sony and Philips
have successfully demonstrated a
dual-layer recording system that
doubles the playing time of their sin-
gle-sided disc.

The latest hardware company to
endorse the Toshiba-Time Warner
approach is Zenith, which says it
can have players on the market next
year at under $500—the same
price point mentioned by its com-
petitors. Other hardware manufac-
turers backing Toshiba-Time Warn-
erare Thomson (RCA and GE brand
TVs), Matsushita (Panasonic and
Quasar), Hitachi, Pioneer, JVC, and

Denon. Those brands include man- |
ufacturers holding almost 50% of

the U.S. TV market. In addition,

some of the top movie studios have

embraced Toshiba-Time Warner.
The two warring camps are em-

bracing different strategies. While |

Toshiba-Time Warner is marshaling
forces in the home-entertainment
fields—both hardware and software
companies—Sony and Philips are
seeking to enlist the support of
computer manufacturers to get mo-
mentum for their system, which
they call HDCD (for High Density
Compact Disc). Their strategy is to
become the de facto replacement
for the current CD-ROM and then
move into the entertainment field.

VIDEO NEWS

What's new in the fast-changing video industry. J

~ DAVID LACHENBRUCH 5

While Toshiba and Time Warner also
have ambitions in the CD-ROM
field, that is secondary to them after
setting a de facto standard for en-
tertainment first.

Sony and Philips say that the
Toshiba-Time Warner claims are
premature. They say that the $500
price point for a player can't be met
unless hardware manufacturers are
willing to subsidize programmers
(Toshiba has an interest in Time
Warner and Matsushita owns MCA-
Universal), and that manufacture of
the two-sided disc is beyond the
current state of the art. Toshiba-
Time Warner partisans reply that
their system is proven and that
Warner's CD plant has turned out
some 100,000 sample discs al-
ready. They also argue that if the
dual-layer disc is practical, they can
adapt it to their system. They will
laminate two dual-layer discs to-
gether and offer one disc that con-
tains four movies.

¢ Digital videocassettes. The
excitement over the DVD has
obscured the progress being made
on the digital videocassette (DVQ),
a system agreed upon by 50 man-
ufacturers as the digital successor
to the home VVCR for the high-defini-
tion age. The system uses tape Va-
inch wide in two different size cas-
settes—a DAT-size unit designed
for camcorders and capable of re-
cording an hour in NTSC or 30 min-
utes in HDTV, and a large cassette
about the size of an audio cassette
that will tape for 42 hours in NTSC
and half that in HDTV.

The first to introduce DVC re-
corders was Panasonic—but its ini-
tial offerings are for broadcast, not
consumer, use. The convenient,
lightweight format and its high-quali-
ty component-type recording sys-
tem make it ideal for electronic
newsgathering and electronic field
production. However, the first Pan-
asonic units, due late this year, will
only be semicompatible with the up-
coming consumer versions. That is,

tapes made with the professional

' version won't be playable on con- |

| roads of digital systems, there's still

sumer recorders, but consumer
tapes can be played back on profes- |
sional models.

® New VHS technology.
Despite the potential market in-

life left in the conventional VHS re-
corder. In fact, JVC—the inventor of

- VHS—has introduced a new head-

drum system that increases the

- flexibility of the recorder and gives it

many of the features of professional
and broadcast recorders.

JVC’s Dynamic Drum System
(DDS), which soon will appear on
other brands as well, makes possi-
ble virtually noiseless special
effects, longer playing tapes, and
“endless recordings” (due to its
ability to play in both directions, re-
versing the tape at the end). Al-
though not all features will be used
in the first models, DDS can also
accomplish smooth slow-motion
(without the frame-by-frame
jerkiness of today's models) and
noiseless fast-forward or reverse,
accompanied by intelligible sound
for high-speed viewing. In addition,
it will permit still-frame recording
while the recorder is in the pause
mode. The DDS feature will add
about $100 to the price of a VCR. j

® More satellite receivers. l
The Direct Satellite System (DSS)

with its 18-inch dish antenna is con- |
tinuing to make inroads on cable,

with about a million installations in

its first year. After a year of monopo-
ly on receivers by RCA, Sony is now
beginning to offer them as well, and
Toshiba, Uniden, and Hughes Net-
work Systems are waiting in the
wings with licenses to produce re-
ceivers later. Competition for DSS
is being provided by Primestar, a |
satellite system owned by major ca-
ble operators, with two more
birds—known as Echostar and Al-
phaStar—scheduled for launch by |
this fall. 4]
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24 HOUR ELENCO ¢ HITACHI »« B&K PRODUCTS
SHIPPING GUARANTEED LOWEST PRICES

AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES
2 YEAR WARRANTY V-525 - 50MHz, Cursors $995
; : V-523 - 50MHz, Delayed Sweep_______ $949

g = 2 ’ V-522 - 50MHz, DC Offset $895
/ V-422 - 40MHz, DC Offset $795
V-222 - 20MHz, DC Offset _ $649
V-660 - 60MHz, Dual Trace $1,149
V-665A - 60MHz,DT, w/cursor $1,325
V-1060 - 100MHz, Dual Trace $1,395
V-1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, w/cursor $1,995
V-1100A - 100MHz, Quad Trace $2,495
V-1150 - 150MHz, Quad Trace $2,895

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace
2125 - 20MKz Delayed Sweep $539
1541B - 40MHz Dual Trace_______ $695
2160 - 60MHz Dual Trace, Delayed Sweep,
Dual Time Base ____ $949
2190 - 100MHKz Three Trace Dua! Time Base,
Delayed Sweep $1,395
2522A - 20MHKz / 20MS/s Storage ____ $875

Hitachi Compact Series Scopes
V-212 - 20MHz Duai Trace $399

DELUXE SERIES
$-1330 25MHz $449
$-1345 40MHz $575
$-1360 60MHz $775

STANDARD SERIES
$-1325 25MHz $349
$-1340 40MHz $495
S-1365 60MHz $849 $389
Features:

W Delayed Sweep

B Automatic Beam Finder
M Z Axis Modulation

M Built-in Component Test
M Plus all the features of the affordable™ series

Features:

B High Luminance 6* CRT
B 1mV Sensitivity M 2-x1, x10 Probes
M X-Y Operation W Complete Schematic
W Voltage, Time, + Frequency differences displayed
on CRT thru the use of cursors (S-1365 only)

B Plus much, much more

Digital Capacitance Meter
CM-15508B
- T by Elenco

$58.95

9 Ranges

1p1-20,000utd

= .5% basic accy.
isplay  Zero control w/ Case

M Dual time base
M lliuminated internal
gradicule

B TV Sync

Digital LCR Meter
LC-1801

$125

Digital
Multimeter
DVM-638

Measures: $39_95
Coils 1uH-200H } .
e 11 Functions with
Caps .1pt-200uf Case
Res .01-20M :

by Elenco

FLUKE MULTIMETERS
Scopemeters (All Models Available Call)
Model 93 $1,225.00 70 Serlies
Model 95 $1,549.00 Mode! 7011
Model 97 $1,795.00 Model 771l
10 Series Model 7911
Model 10 80 Series
Model 12 Model 87

$65.00
$149.00
$169.00
$62.95

$79.95 $289.00

B Big 1° Display

B&K 390
$139

3-3/4 Digit DMM
Bargraph

9 Functions
Including

Temp, Freg
Rubber Boot

Dual-Display LCR Meter
w/ Stat Functions
B+K 878

$239.95

Auto/Manual Range
Many Features

w/ Q Factor

High Accuracy

Quad Power Supply XP-580

12A BC Power Supply o
by Elenco

B+K 1686
$169.95

3-14V @ 12A

Fully regulated & protected

Beparate volt & current meters
with current limiting , low ripple

5V @ 3A
5V @ 5A

2:20V @ 2A
$79.95 "oy e
Fully regulated and short circuit protected

Sweep/Function Generator
with Freq. Counter

$239
Elenco
GF-8026

InVExt operation
Sine, Square, Triangle, Puise, Ramp
.2 to 2MHz, Freq Counter .1-10MHz

Digital Muitimeter Kit
with Training Course
Elenco

M-2665K

$49.95

Fun & Easy
to Build

Audio Generator

m Elenco GF-800
= $59
20Hz-150KHz
Sine/Square
Waves
Handheld

Futl Function 34 Ranges, Inciudes
Capacitance, Transistor/Diode Testing
20Amp AC/DC, Extra Large Display, Ideal
School Project M-2661 (assembled) $55

Multi-Function Counter

Elenco F-1200
1.2GHz

B+K 30118 $219.95

LED Display, Sine, Square, Triangle, Ramp
& Pulse Waves. TTL & CMOS

TELEPHONE PRODUCT TESTER

Learn to Build and Program
Computers with this Kit

Includes: All Parts, Assembly and Lesson Manual
Model
MM-8000

$129.00

by Elenco

Elenco Wide Band
Signal Generators

SG-9000 $119 B+K 1045A $499.95

Starting from scratch you buiki a complete systam. Our
|Micro-Master trainer teaches you to write into RAMs,
ROMs and run a 8085 microprocessor, which uses

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

SG-9500 w/ Digital Dispiay &

Provides basic operation tests for corded
& cordless telephones, answering
machines and automatic dialers.

Measures Frequency, Period, Totalize
8 LED digits. Crystal oven oscillator,
.5ppm accuracy

similar machine language as IBM PC.

WE'WILL NOT BE UNDERSOLD

UPS SHIPPING: 48 STATES 5% OTHERS CALL 1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 » (708) 541-0710

IL RES add-7.75% TAX

PROBES INCL ALL SCOPES & METERS

150MHz built-in counter $239
C&S SALES INC.

CIRCLE 108 ON FREE INFORMATION CARD

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY

WRITE FOR FREE CATALOG
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HEADPHONE AMPLIFIER

| recently built a fairly high
quality pre-amp and would like
to add a headphone driver to it. |
have experimented with op-
amps such as the LM741 and
LM386, but have found their
sound quality less than satisfy-
ing. Could you provide a circuit
that would function more to my
liking?—Derek Au, North York,
Ontario.

The 741 and similar op-amps
can't deliver enough power to drive
headphones well. Headphones typ-
ically require a drive power of at
least 0.04 watt into an impedance of
16 to 150 ohms. That corresponds
to an output current of 50 milliam-
peres RMS, too much for an op-
amp.

You're on the right track using the
LM386, which is designed to drive
small speakers, but as you've dis-
covered, the LM386 can be tricky to
work with. The problem is high-fre-
guency oscillation. The LM386 is
apt to oscillate briefly at a frequency
of 2 to 4 MHz during parts of the
audio cycle. This causes distortion
that could be severe or could be
almost unnoticeable.

To prevent oscillation, build the
LM386 circuit compactly on a
printed circuit board (not a sol-
derless breadboard) and include
two 0.04-wF capacitors, one across
the power supply leads and one
across the headphone jack (see Fig.
1). Mount both capacitors as close
to the LM386 as possible.

You can also take advantage of
the fact that, unlike speakers, head-
phones are normally driven through
aresistance. The 47-ohm resistorin
Fig. 1 protects the headphones from
overdrive, allows the LM386 to
work at its optimal signal levels, and
further reduces the risk of unwanted
oscillation.

i this circuit won't give you
enough amplitude for studio head-
phones, reduce or eliminate the 47-
ohm resistor, or use an LM386N-4
(a special high-power LM386) and

INPUT HIuE
(LINE o —
LEVEL
Aupro)
10K $
AUDIOS
TAPER

AHEAD -
AHONE S
6 2 70
f50£2)

FIG. 1—LM386 HEADPHONE AMPLIFIER. Note the 47-ohm resistor that protects the

headphones.

raise the supply voltage to 15 volts.
Or use any speaker-level amplifier,
taking the output through a 100-
ohm, 1-watt resistor.

MICROCONTROLLER HELP

Where can | find a beginner’s
book or manual for the Zilog
Z8681 microcontroller? | already
have the Zilog microcontroller
manual and need some basic
explanation.—Olden Green, De-
catur, GA.

Unfortunately, introductory
guides do not exist for all kinds of
microcontrollers. The Z8681 is part
of the large Z8 family, and you might
look for literature on other Z8's (un-
fortunately not the same as Z80's or
Z8000'). If you have not already
done so, you should learn the as-
sembly language of a popular com-
puter such as the IBM PC before
tackling the assembly language of a
microcontroller. Also, there is a lot
of useful information—unfor-
tunately not Z8-specific—in "The
Art of Electronics”, by Paul Horowitz
and Winfield Hill, published by
Cambridge University Press.

SWEEP ALIGNMENT—LOST ART?

What ever happened to tuning
the AM/FM radio the old-fash-
ioned way? Sweep alignment is
no longer taught in technical
schools. I've read service books
from the library but have never
done the procedure. Can you
help me?—Neil W. Fisk, Edmon-
ton, Alberta.

Good question! Like you, I've

read about the procedure but never
actually done it. Sweep alignment of
a 10.7-MHz circuit requires a signal
generator that rapidly sweeps back
and forth from, say, 10.5 to 10.9
MHz, and an oscilloscope whose
horizontal sweep is synchronized
with the generator. Using this equip-
ment, you can easily see the width
of the band of frequencies getting
through the IF, and you can tell if all
frequencies within the band are
being amplified equally.

I'm sure one reason the tech-
nique has died out is that the need
for it has diminished. Older FM radi-
os used Foster-Seeley discrimi-
nators that were quite picky about
alignment: the newer quadrature
detectors are less demanding.
Also, FM stations have proliferated,
so that weak-signal performance is
no longer critical. Finally, the vac-
uum tubes in older radios and TVs
contributed to the need for align-
ment in two ways: replacing a tube
could throw the alignment off, and
the heat from the tubes shifted the
values of other components. In the
early 1950s, it was common fora TV
set to need some kind of repair
every month or two; thank good-
ness we don't have to put up with
that today.

VARIABLE DUTY CYCLES
| have been playing around
with 555 and CMOS ICs trying to
make a generator whose duty
cycle (controlled by a potenti-
ometer) can be varied fairly lin-
early from always off to always
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Design & Verify Faster with Electronics Workbench’

Analog, Digital &
Mixed Circuits

Electronics Workbench
Version 4 is a fully integrated
schematic capture, simulator
and graphical waveform
generator. It is simple to
mix analog and digital parts
in any combination.

Design and Verify
Circuits... Fast!

Electronics Workbench's
simple, direct interface
helps you build circuits
in a fraction of the time.
Try ‘what if’ scenarios and
fine tune your designs
painlessly.
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Electronics Workbench delivers the power you need to design and verify analog, digital and true mixed
mode circuits. Over 20,000 customers have already put Electronics Workbench to the test. The result:
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EARN YOUR
B.S. DEGREE
IN

COM PolRl TERS
ELECTRONICS

g i ﬁ
By Studying at Home

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

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

Our Engineering Technology B.S.
Degree Program is available in either of
two options:

(1) The BS.EE.T. with Major Em-
phasis in Electronics, OR

(2) The BS.E.T. with Major Em-
phasis in Computers.

Our Computer Science B.S. Degree
Program leads to the B.S.C.S.—the
Bachelor of Science in Computer Science.

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

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

°

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

5 70/5Y
IMEGS *3
«
. 8 4+ JE 8 |4
(AUD/IO 7
)¢ TAPERVE
K 3 555 555 s
6 =0
-+ ¥ / 3 .L+ i /
33 FFT
1\3},«,F
= i VARABLE-WIDTH PUL SES
IR R B
non.
L rrm
NACRON PULSE S —uu
—— T

FIG. 2—A PAIR OF 555s gives pulses with adjustable duty cycie from 0.1 to 99.9%.

on, with the overall cycle always
being about 30 seconds to a
minute in length. How can | do
this?—dJan Janowski, Skokie, IL.

That's hard to do with a single
555 timer, but relatively easy with
two of them, as shown in Fig. 2. The
duty cycle is the percentage of time
that a squarewave is in the "high™ or
"positive” state. You want to vary
the duty cycle without varying the
frequency. The way to do it is to
generate very brief pulses with one
555, then use a second 555 as a
monostable multivibrator to length-
en the pulses the desired amount.
(You can use a 556, which is two
555s in one package))

In Fig. 2, the first 555 produces a
very short negative-going pulse
once every 30 seconds. The sec-
ond 555 turns them into positive-
going pulses whose length is con-
trolled by the potentiometer. You
can't quite get duty cycles of 0% or
100% (always off or always on), but
you can easily go from 0.1% to
99.9%. Be sure the two 33-uF ca-
pacitors are well matched, and try
out the potentiometer to see exact-
ly what it does. As you turn up the
resistance, the duty cycle will rise
almost linearly from 0.1% to 99.9%,
then suddenly jump back to 50% at
a lower frequency when the period
of the monostable IC becomes lon-
ger than that of the first oscillator.

CHEAPER MANUALS?
I do some part-time VCR re-
pair. One of my biggest prob-
lems is getting schematics and

service information. Generally |
find that purchasing informa-
tion from manufacturers or
Sams is so expensive that,
along with parts and labor, it is
just too costly for me. Thanks.—
Ray Andrew, Honeoye Falls, NY.

The high cost of manuals puts
part-timers at a disadvantage. Most
full-time repair shops spend $20 to
3100 per month to receive Sams
publications on subscription. As a
result, these repair shops have rela-
tively complete files covering all cur-
rent equipment.

The rest of us have to order man-
uals piecemeal for $20 to $40 each,
which more or less wipes out the
profit from a repair job. (At least
we're not fixing cameras; those
manuals cost S75 or more!)

Unfortunately, | know of no inex-
pensive alternative. You can get old
service manuals from shops that
are going out of business: check the
classified ads in several different
magazines, including this one. But
new service manuals are expensive.

Your best bet is to learn how to
troubleshoot without a complete
manual. After you've read several
manuals, you'll find that a lot of fea-
tures are about the same on all
makes and models. This is es-
pecially true if you make an effort to
understand the circuit rather than
just checking off a list of voltage
readings or following a flowchart.
Also, the manuals for a manufac-
turer's most popular models will
often shed a lot of light on other
VCRs from the same maker.

Continued on page 29



 TECHNOLOGY UPDATE
/

New device turns your car stereo into
a CD player. .. with no installation!

Breakthrough adapter plugs in, instantly transmitting sound
from your portable CD player to your car sterec.

by Walker B. Hindelang

o0 you ever wish your car had some of
the amenities of those expensive luxu-
ry cars? Be honest. While some of

them are unnecessary (like miniature wipers
on your headlights), there are others that we

supply most portable
CD players with power.
Because they needn’t
rely on batteries to

would all appreciate. If
I could choose just one
luxury-car option, it
would have to be an
in-dash CD player. But
did you know there is
an ea?ier, less expen-
sive way to get CD
sound in your car? It's
called|Sound Feeder.

How /does it work?
Sound Feeder is a
unique car CD adapter
that allows you to play
music from a portable
CD or cassette player
through your car’s
existing stereo speaker
system. Sound Feeder
contains a miniature
FM modulator that
broadcasts the audio
signal from your CD
player to a blank chan-
nel on your FM radio.

Take it anywhere.
With Sound Feeder,
you can use your exist-

operate, they will run

The Sound Feeder advantage: bz

M No installation. Forget about the hassle
of installing an in-dash system —
Sound Feeder simply plugs in!

M Theft-proof. Because you can easily
disconnect your CD player and take
it with you, there's nothing in your
car to tempt a would-be thief.

Th
Th

B Universal. Sound Feeder will work with
any AM/FM car stereo...
even if you don’t have
a cassette deck!

M Convenience. Leave
Sound Feeder plugged
into your car and take
your portable CD play-
er with you.

M Value. You could pay up
to $400 to purchase and
install an in-dash CD
player in your car. With
Sound Feeder, you spend
$39 and use your own
portable CD player.

Buddaupdidaday
of inetslfing en fa-6

longer and

produced

more cost-effi-

cient. Your car doesn’t
have to have a cassette
deck—any AM/FM
radio will do.

e first of its kind.
e company that

makes Sound Feeder,
2.rkon Resources, has a
1] year history of elec-

tronic innovation.
They pioneered the
consumer market
for cordless head-
phones for use
with Tvs. Other
innovations include
camcorder battery
chargers, compact

, video lights for cam-

corders, universal
AC/DC chargers
and battery dis-
chargers. It's no
surprise, then,
that they have
the first

ing portable CD player [ ==
in your car. This eliminates the need for the
purchase and installation of an expensive in-
dash system. Plus, because it is portable, you
can unplug it and take it with you when you
leave your car; this reduces the risk of theft.
Sound Feeder also has an adapter that will

m— transmitter-type car
CD adapter that provides stereo sound and
voltage conversior technology. In addition,
Sound Feeder meets FCC regulations.

Just plug it in. Playing a portable CD player
in your car is simple. Just plug Sound Feeder
into your cigarette lighter, connect the audio

Sound Feeder and its
carrying case both |
fit discreetly into
your car interior.

input wire to
your portable CD
or cassette player
and set it to the
desired FM sta-
tion. You can
enjoy the ampli-
fied stereo sound of
your portable CD
player without the
dangerous or illegal
use of headphones.
Sound Feeder is
guaranteed to work
with any car stereo—
old or new, cassette
deck or no. Simply
put, if your car has
an AM/FM radio,
with Sound Feeder
and your own port-
able CD player it can
have CD sound!

Factory-direct
savings. Because
we're bringing this
offer direct from the
manufacturer, you
save the cost of mid-
dlemen and retail

How does it work?

Sound Feeder
contains a miniature
FM modulator that
broadcasts the signal
from your CD player
to a blank channel on
your car stereo. It can
also provide power to
many models, pre-
serving battery life.

Connect Sound
Feeder’s audio input
cord to the head-
phone or line-out jack
of your portable CD
player. Set the FM
Band selector switch
on the Sound Feeder
for the portion of the
FM radio band you
wish to access. Once
set to the desired sta-
tion, it's ready to play!

mark-ups. For
a limited time, you can buy
Sound Feeder for just $39. How
else can you get CD sound in
your car for so little? In addition, if
you act now, buying Sound Feeder
qualifies you for a $10 discount on
the soft-side carrying case!

Try it risk-free. Sound Feeder is
backed by Comtrad’s exclusive risk-free
home trial. Try it, and if you're not com-
pletely satisfied, return it
within 30 days for a full “No
Questions Asked” refund.
The Sound Feeder unit
is also backed by a
one-year manufac-
turer’s limited war-
ranty. Most orders
are processed within 72

1 hours and shipped via UPS. .

SoundFeeder................ $39 $6 S&H
Carryingcase. ............... $19 $4 S&H
Case when you buy Sound Feeder. . . . . $9 $4 S&H

If you are interested in this product but do not
own a portable cD player, ask your Comtrad
representative about our special offer on a
portable non-skip CD player!

Please mention promotional code 771-ET-1115.
For fastest service, call toll-free 24 hours a day

-992-2966
= =

visa

) ——
To order by mail, send check or money order for the
total amount including S&H (VA residents include
1.5% sales tax). Or charge it to your credit card,
enclosing your account number and expiration date.

¥ Y T ) T
EmEESEE 55828
INDUSTRIES
2820 Waterford Lake Drive, Suite 106
Midiothian, Virginia 23113

MON SOIUCII08|T ‘G661 auny

-t
-t



Electranics NMow, June 1955

=
[N

Write to Letters, Electronics Now, 500-8 Bi-County Bivd., Farmingdale, NY 11735

WWYV RECEIVER UPDATE

I encountered a problem with the
AGC amplifier (IC3, a Texas Instru-
ments TLO71 operational amplifier)
specified in my "WWV Receiver”
project (Electronics Now, March
1995). | had been operating the
TLO71 too close to its input com-
mon-mode voltage ratings. | built 10
receivers from one lot of TLO71s
and encountered no difficulties, but
when | took parts from a different
lot, none worked properly.

The fault symptoms are severe
audio distortion of strong signals
and the AGC voltage at pin 6 of IC3
is always less than 2 volts. Although
I sent several customers a modifica-
tion kit, that fix is inadequate in all
instances, especially if the builder
has installed a new battery with an
output greater than 8.8 volts.

My recommendation is to replace
the TLO71 with a Harris CA3140E.
This op-amp's input common-mode
range is well within the values
needed by the receiver. Those read-
ers who built the receiver from the
article should replace the TLO71
with a CA3140E.

Readers who received my modi-
fication kit and installed it should
restore the original resistor values,
and substitute a CA3140E for the
TLO71. They should contact me as
soon as possible for a free modifica-
tion kit containing a CA3140E.
Those readers who purchased com-
pletely assembled receivers from
me containing a TLO71 can return
the receivers to me for a free,
postage-paid upgrade
NEIL HECKT
Almost All Digital Electronics
1412 Elm Street SE
Auburn, WA 98092

CSICOP RESPONSE

Benson Boss' recent letter (Elec-
tronics Now, January 1995) con
demning the Committee for the
Scientific Investigation of Claims of
the Paranormal (CSICOP) reveals
that he didn't do his homework be-
fore picking up his pen

The stated aims of CSICOP do
not involve doing any research as a
committee. However, many of the
individuals on the Committee and/
or its scientific consultants do and
have done research on various para-
normal phenomena. And they do in-
vestigate individual incidents.

As any reading of CSICOP's jour-
nal, The Skeptical Inquirer, will re-
veal, the Committee is not afraid to
examine any claim of the paranor
mal. The physical evidence must be
measurable by existing instru-
ments.

Human testimony is fine for giving
the scientists clues about what to
investigate, but scientists can only
test phenomena that they can mea-
sure. Evidently Mr. Boss is un-
familiar with the scientific method.

The committee has never implied
that no reports are worth investigat-
ing. Unfortunately, it does not have
the facilities or the personnel to in-
vestigate any more than a small per-
centage of the paranormal claims
made.

If a phenomena is said to exist in
the natural world, it should be sub-
ject to tests and the results should
be explainable by science (at least
hypothetically, if not yet practically).

Finally, CSICOP has never tried
“to prevent the introduction of any
fundamentally new ideas’ any-
where. It does not get involved in
political claims. However, CSICOP
urges that new ideas in science and
medicine be tested scientifically, as
would any individual scientist.
GORDON STEIN, Ph.D.

Library Director, CSICOP
Buffalo, NY

A READER’S SUGGESTIONS

| just read and liked Ray Mar-
ston’s article, "Active Audio Filters”
(Electronics Now, March 1995) be-
cause it discusses circuits that |
might find useful in the future. |
found certain circuits to be of spe-
cial interest—the tone control and
equalizer circuits, and the constant
volume amplifier.

It has been my experience that
most circuits that include at least
one operational amplifier usually
need several of them, so that is why
dual and quad op-amps are so
useful. Mr. Marston typically calls
out the classic 741 in his articles.
However, the 1458 dual op-amp
contains two 741 op-amps in an
eight-pin DIP package. It is widely
available because it is made by Exar,
Harris, Motorola, National Semi-
conductor, Philips , SGS-Thomson,
Texis Instruments, and others.

However, | prefer the 4558 low-
noise dual op-amp offered by Exar,
Motorola, Philips, Raytheon, and
others. (It has about the same price
and the same pinout) | also favor
the very-low-noise 5532 offered by
Exar, Philips, Raytheon, and TI.

[ also found "Prototyping Sta-
tion,” by Carl Berquist to be very
useful because | favor construction
articles that permit the builder to
make changes to meet his own re-
quirements.

I service electronic music equip-
ment and | am often asked to make
calls to service electronic organs.
This means | need portable test
equipment. | have built several cir
cuits similar to the modules dis-
cussed in Mr. Berquist's article, but
put each one in a separate case so |
could carry them around.

Unfortunately, | was unable to find
a suitable commercial power supply
so | built a regulated supply in a
portable case that provides both
fixed and variable voltages. | have
been using a set of four potentiome-
ters (the same values as those men-
tioned by Mr.Berquist) for years, but
| installed them in a small project
case,

| devised my own simple volt-
meter module based on a No.
39-165 digital panel meter from
Hosfelt Electronics. (Comparable
insruments are available from other
electronics mail-order houses.)

The DPM | selected offers max-
imum readings of 0.2 volt with an
input impedance of more than 100



Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE 1 have tripled my previous
salary. and | am now in a challenging and
rewarding new field where only the sky is
the limit.

Daniel Wade Reynolds

Industrial Electrician

Orge-Ida Foods

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

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

“I foved the flexibility CIE oftered. It was the
only way | could continue both school and
my demanding job."

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, inc.

"I liked the way the school was set up with
laboratory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U,S. Air Force

‘Completing the course gave me the ability
ta efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

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

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

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

IT'S THE ONLY SUBJECT
WE TEACH!

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

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

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

CIE pioneered the
first Electronics
Laboratory

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

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

Send for CIE’s FREE Course Catalog and
See How We Can Help Your Career Too! b m '’ '

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

YES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
1S no obligation.)

Please Pnnt Clearly

Name
Address _ _ I —
City o 1

State Zi

] Age

Phone No. . S _—

Check box for G.I. Bill Benefits.
Veteran

Active Duty AE75

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

A School of Thousands.
A Class of One. Since 1934.
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Power-Packed
Test Duo
Audio/Video

10 Patterns inctud-
ing SMPTE Bar,
Black Burst {bars/
black switchable)
Super VHS Output
{option)
Audio Output
(1KHz)
Operates more
than 40 hours on
AA” batteries

RS 170A Compliant

ail 3 Protek VG-510
NTSC COLOR YIDEC GENERATOR

AC adapter includ-
ed for studio use
Mode VGC-510 with SMPTE Bars

megohms. A voltage divider made
of a 1-megohm resistor and an 8.2-
megohm resistor in series with a 1-
megohm multiturn trimmer potenti-
ometer gave me a 2.0-volt output
with an input resistance of about 10
megohms.

| put my DPM in a project case
with a five-position, two-pole
switch. | then replaced the 1-
megohm resistor with four 1% re-
sistors to give ranges of 0.2, 2.0,
20, 200, and 2000 volts DC. The
second pole of the switch sets the
decimal point. One of the three ter-
minals is grounded.

My DPM requires a 9- to 12-volt
power supply that is isolated from
the voltage inputs. The current drain
of the DPM with its liquid crystal
readout is so low that a 9-volt bat-
tery will give many hours of service.
Moreover, the half-inch high digits
on the DPM's LCD are larger than
those on many digital multimeters.

| also built an audio amplifier
based on a National Semiconductor
LM3856. 5-watt power amplifier,
similar to Mr. Berquist's, but in a
project case for portability. | found
that if more gain is needed from the
amplifier, connecting a 10-pF capac-
itor to pins 1 and 8 (positive to pin 1)
will increase the gain to about 200.

A 1200-ohm resistor in series
with the capacitor gives a gain of
about 50. If it is installed connect a
100uF bypass capacitor from pin 7
to ground (positive to pin 7). The
LM386 specification sheet also

shows a 0.047uF capacitor in se-
ries with a 10-ohm resistor from pin
5 to ground. A 9-volt battery for
powering the LM386 will last a long
time, but | would replace it with six
AA cells.

Keep on publishing the good con-
struction and technology articles!
BILL STILES, CET
Hillsboro, MO

BATTERY DRAIN ANSWERS

The answer to the question about
why lead-acid batteries stored on
bare concrete floors in garages or
basements discharge (""Q&A,"
Electronics Now, April 1995) is due
to condensation. You can see con-
densation on a mirror in a bathroom
after you have taken a hot shower.
The water vapor in the air con-
denses out as a liquid on the cool
mirror surface.

Similarly, when an unsealed lead-
acid automotive battery is stored on
a cold concrete floor, the inner walls
of the battery case are chilled.
Water vapor trapped in the spaces
above the electrolyte in each cell
condenses out as water on those
walls. When the water drains down
the walls it dilutes the electrolyte in
each cell. This starts a discharge
cycle. That response is repeated
again and again in a stored unsealed
battery.

My father, a mechanic, told me
not to store a battery on the con-
crete garage floor because it would
be discharged. | thought | knew bet-

—

[($> CABLE CONVERTER
 DIAGNOSTIC MODULES

29.95 |GENESIS: PIONEER

5 vertical operation modes: CH1,

: CUBE MULTI-FREQUENCY 1085 1065975 154.95 - 144.95| QUICK BOARD 39.95/li
CH 2, Dual, A Q
E T i I NOTE:[ALL GUICK BOARDS AHE WIRELESS] e |
Sweep delay and trig. hold-off :;ﬁ 85853535 ﬁﬁ;g ggﬁ:gf:g :m:g:; 33::32 : gg:g: TOCOM 5507 MAPPER  19.95
67 CRT with 12kV acceleration S/A 8570,8550 QUICK BOARD 3495 - 29,95 OGOM S50 MAPPER errae |
kv ,8550 QUICK BOARD. . ... g :
T y = S/A 8600,8590,8580 QUICK BOARD  34.95 - 29.95] o o o e ani g qo R SEF
ogerfinckicicuiraliows S/A 8580 40 PIN PLUS + MICRO  34.95 - 29.95! "aAND YES WE DO MEAN YOU*

no hands” triggering S/A 8570 /90 /8600 40 PIN MICRO 34.95 29,95 | ™ESE PRODUCTS ARE FOR DIAGNOSTIC

Send for New Expanded Catalog

JERROLD DIAGNOSTIC. . ..

STARCOM VII-DPBB QuICX B0ARD 36.95 -

PIONEER BOARD 3-WIRE 1PC_- 10PC
BA-51XX - BA-67XX Pa 3495 -

NEW NEVER RESET E-4 : 39.95 - 34.95|MORPHING CUBE @rocRAMMABLE)
STARCOM 6-DPV-5XXX 19.95 - 16.95| UEWD STARCOM AUDIO
STARCOM VII-DPV-7 Quicx BoaRp 36.95 - 34.95|BOARD FOR R1/M1DPBB 22.95

34.95

CFT-DPBB R/2V/5  34.95|||

[NEW] CFT-DPBB R/2 V/5. ..

PURPOSES ONLY PERICD 11 [Je R IR gR-7 7% 1

- @ENES|S *RE-SPAWN " VISUAL COMMUNICAHONS INC-
JERROLD CUBE: DIAGNOSTIC
. | TESTING OF RAW CONVERTERS BOO-GO-CABLE TECH.SUPP 718-229-2358",
54 Veterans Drive, Northvale, NJ 07647 )

Tel: (201)767-7242 Fax: (201) 767-7343
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ter from what | learned in a high
school electronics class. So |
charged a car battery and left it on
the garage floor. When | came back
aweek later and checked it | found it
was dead!

Realizing that my father might be
right, | recharged the same battery
and placed it on a wood platform. A
week later the battery was still
charged. My father knew this from
experience even if he didn't know
why it happened.

I made up my mind that some day
[ would find out why the battery had
discharged. | have long since forgot-
ten the source of my information.
But | suspect that | learned about it
some time during the past 20 years
while working in the electronics
field. | had occasion to be in substa-
tions that contained large arrays of
batteries for backing up telecom-
munications equipment, and | think |
might have learned about it there.

I know that solving the problem
obsessed’me for years, and | had
asked literally hundreds of people
before | got the right answer!
RICHARD A. KUNKEL
Huntsville, AL

On the subject of the discharge of
lead-acid batteries stored on bare
concrete floors, I'd like to say that
all kinds of batteries lose output en-
ergy when cold. Energy content re-
mains fixed because energy is
conserved. But the conversion of
chemical energy to electrical ener-
gy by means of a chemical reaction
is impaired at low temperatures.
Putting any object on a concrete
floor is a good way to draw the heat
out of it. (Think of it as a heatsink.)

Once the battery warms up, its
output power will be restored. | have
not observed that effect personally,
but | have read about it often enough
to believe that it is true.

JOHN N. POWER
Baitimore, MD

MONITOR SWITCHER DILEMMA

I am writing about the answerto a
question concerning connecting or
disconnecting computer monitors
("Q&A," April 1995 Electronics
Now).

The answer said one can safely
disconnect and connect monitors
to and from computers while they

are powered. | believe one should
check with the computer manufac-
turer doing this.

I own a Gateway 2000 computer,
and my owner's manual states that
one must turn the monitor on before
the computer, and turn the monitor
off only after the computer is off.
Because | was not happy about that
instruction, | called Gateway 2000's
help line twice and got the same
answer twice.

The computer interrogates the
monitor to determine what video

mode it should be in, so the monitor
must be turned on first so that rou
tine can be carried out. | did not ask
why the units must be turned off in
the reverse order.

My Gateway 2000 manual con
tains a note warning against con
necting or disconnecting any cables
from the computer while it is turned
on. Please qualify your answer or
give me a more complete explana
tion if you could
KENNETH E. STONE
Cherryvale, KS

WAVE
'GOODBYE |

TO PRICEY
TEST EQUIRMENT |

« Signal Delay Lines
¢ TV Sync

Digital Storage with CRT
08-3020: 20 MHz, 20 MS/s

0S-3040: 40 MHz, 20 MS/s
0S-3060: 60 MHz, 20 MS/s

Analog CRT Readout
Readout and Cursor Control  and Cursor Control

0S-902RB: 20 MHz,
Delayed Sweep

0S-904RD: 40 MHz.
Delayed Sweep

GoldStar offers a comprehensive line of
affordable Analog and Digital Storage Oscilloscopes
for your diagnostic needs.

 Variable Holdott
* Max. Sweep Time of 2ns/div.

Analog

08-9020A: 20MHz. Basic
0S-9040D: 40MHz. Delayed Sweep
0S-9060D: 60MHz. Delayed Sweep
0S-8100A: 100MHz, Delayed Sweep

05-9020G: 20MHz with 1MHz
Function Generator

Don 'Iforgﬂ the other sensibly priced instruments available from GoldStar
(Sweep Function Generators, Frequency and Universal-Counters,
Beuch Power Supplies, and Bench and Handheld-Digital Multimeters).

Ly GoldStar Precision

The Sensible Source
13013 East 166th St., Cerritos, CA 90701

310-404-0101 fax: 310-921-6227
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EQUIPMENT REPORTS

ITT Instruments’” MX-200 Clamp-on Multimeter

Measure high current safely
with the MX200 clamp-on
multimeter.

CIRCLE 15 ON FREE INFORMATION CARD

aking high current mea-
surements can be a
danger to your health

without the right test instrument
and knowledge of how to do it cor-
rectly. High voltages at microam-
pere levels can be tolerated if
encountered accidentally, but even
milliampere current can be lethal if it
flows through your body. Simply
walking across a carpet in a room
with very low humidity can generate
up to 35,000 volts, but the current
will be so low that all you'll get when
you touch a doorknob is a startling
jolt. But, current is another matter.

In addition to safety considera-
tion, current measurement, es-
pecially high current measurement,
calls for special instruments. In
many situations where only low cur
rent is present, it is not practical to
break a conductor so the current
will pass through a meter for mea-
surement. It is usually out of the
qguestion when measuring amperes
in power circuits.By contrast, you
can measure voltage at all reason-
able levels as long as you have ac-
cess to circuit ground. All you need
is a couple of insulated leads and a
suitable voltmeter.

In situations where current does
pass through a conventional am-
meter, the ammeter has a small in-
ternal resistance that could affect
measurement accuracy. However, if
that resistance is small compared to

the resistance of the circuit under
test, the effect will be minimal.

Special instruments are needed
when measuring current from inte-
gral values up to 200 amperes. The
clamp-on meter avoids both the in-
sertion and internal resistance prob-
lems by measuring the fields
associated with the current passing
in the conductor. Moreover, it per
mits the measurement to be made
safely.

The MX200 clamp-on

The MX200 from ITT Instruments
(1500 East Ninth Street, PO Box
2767, Pomona, CA 91769,
714-469-2900) is a handheld,
clamp-on multimeter that measures
either direct or alternating current
up to 200 amperes. It does this
without the need to break the cur
rent circuit. In addition, the MX200
can measure most of the electrical
variables associated with power
plant installations.

The MX200 can measure DC and
AC current to 200 amperes, DC and
AC voltage to 750 volts, and true
AC and DC power. (The AC values
are true RMS ) It can also measure
AC apparent power to 20 kVA,
power factor and frequency to 1000
Hz.

Hall-effect sensors in the mag-
netic circuit provide accurate DC
and AC current values. The mea-
sured value, together with the cor

responding engineering unit being
measured, is displayed on a 3%-
digit, 2000-count liquid crystal dis-
play. True RMS measurement pro-
vides current, voltage, and power
readings that are accurate (almost
regardless of waveform shape) to a
crest factor of 7.

An analog output of the mea-
sured current value is available for
display on an oscilloscope, chart re-
corder, or other measuring instru-
ment. Either true RMS or in-
stantaneous waveform value can be
selected for the analog output.

Autoranging is available on all
measuring ranges. Symbols denot-
ing AC or DC, low battery indica-
tion, and two ranges of surge
current readings are displayed.
Moreover, the instrument will switch
off automatically if the instrument is
left on and no measurements are
being made. ITT Instruments de-
clares that all of these features are
possible because the latest internal
CMOS microprocessor is included
in the instrument.

Special features MX200

The characters on the liquid-crys-
tal display are over a half inch high
making the display easy to read
even in subdued light. The automat-
ic test and calibration procedures
that take place during start up are
displayed. The MX200 is powered
by a nine-volt battery (included), and
itis equipped with all necessary test
leads. Battery life is given as 45 to
85 hours of continuous operation,
depending on the range setting.

Current resolution is 10 milliam-
peres in the 20-ampere range and
100 milliamperes in the 200-milliam-
pere range, and accuracy is 1 % of
range. Voltage resolution is 100 mil-
livolts in the 200-volt range and 1
volt in the 750-volt range. Accuracy
is 0.5% of range. The frequency
range of the voltage being mea-
sured is from DC and 15 Hz to 1000
Hz.

Active power can be measured in
two ranges with autoranging: 2 kilo-



watts and 20 kilowatts with true
RMS AC and DC. Resolution is 1
watt for the 2-kW range and 10
watts for the 20-kW range. Appar
ent power can be measured in two
ranges: 2kVAand 20 kVA, both true
RMS. Power factor can also be de-
termined. The MX200 measures
frequency in two ranges: 5 to 200
Hz and 200 to 1000 Hz. An optional
HX-3 PL adapter permits the clamp-
on multimeter to measure power
and power factor in three-phase
systems.

The MX 200 has an insulation rat-
ing of 6 kV and it meets the class i
safety requirements of VDE 0411.
When measuring current flowing in
a conductor that is not isolated the
voltage between the conductor and
ground must not exceed 100 volts
RMS. The clamp-on multimeter is
10 inches long, 32 inches wide, and
22 inches deeps; it weighs slightly
over a pound.The jaw opening will
permit the measurement of circular
cables up to %o inch in diameter.

How to operate the MX200

The MX200 is turned on by
pressing the oN keyswitch. During
the first five seconds, the display
shows caL to indicate that the auto-
matic zero calibration for all measur-
ing ranges has been completed. A
display of “0" after the caL indicates
that the instrument is ready to make
measurements. During this five-
second caL period the instrument
sh<?uld be kept away from any cur
rent-carrying cables to assure mea-
surement accuracy.

When the clamp-on meter is
ready for use, depress and hold the
keyswitch to take any of the elec-
trical measurements. The key-
switch must be held down during all
measurements. When the key-
switch is released, measurement
during the normal operation mode is
complete. The last measured value
will be retained and displayed for
about 30 seconds before the instru-
ment will switch off, unless the
switch is pressed again.

If a measurement is to be made
over a longer time period, the
MX200 can be put in the continuous
mode so that the switch need not
be held down. The instrument is
tumed on with momentary pressure
on the keyswitch. During the cal-

ibration period, a conT display flash-
es for about two seconds. If the oN
keyswitch is depressed during that
period, the display will stop blinking.

Now the keyswitch need not be
held down, and the instrument is in
the continuous mode. To return to
the normal operation the keyswitch
is depressed again until the CoNT
symbol disappears.

After high current has been mea-
sured or the instrument was over
loaded, the display might not return
to 00.0 amperes. If that occurs, it is
recommended that the instrument
be recalibrated by depressing and
releasing the oN button twice in
quick succession.

Current is always measured with
the clamp-on jaw. Voltage, however,
is measured at two input terminals
located at the bottom of the meter
where the two included safety test
probes are plugged. The MX200's
analog output is also available at
these two jacks, although the signal
can be accessed only with the spe-
cial output leads supplied with the
meter. Power measurements are
made with the clamp-on jaw mea-
suring current while the voltage is
measured through the leads.

Who needs the MX200?

One does not normally think of a
clamp-on multimeter as an integral
part of the electronic technician’s
arsenal of tools. Indeed, many a
technician might complete a career
without ever making measurements
of more than 10 amperes or so.
However, the times are changing as
electrical power technology merges
with electronic technology. One can
expect to see more applications for
this class of instrument in elec-
tronics-related activities.

Keep in mind that people who
test and maintain radio transmit-
ters, radar, lasers, and other power-
guzzling systems must be well ac-
quainted with the skills and tech-
nigues for measuring heavy current.
For those who routinely measure
high current, power power factor,
and related parameters, the $695
price for the MX200 can be consid-
ered an investment. It will pay off in
the years of service from this rug-
ged multimeter. The optional HX-3
PL three-phase adapter carries a
price tag of $139. Q
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| You can Build Gadgets! !
Here are 3 reasons why!

D BP345—GETTING
STARTED IN I
PRACTICAL I
ELECTRONICS$5.95
If you are looking into I
launching an exciting
hobby activity, this text I
provides minimum es-
sentials for the builder
and 30 easy-to-build fun
projects every experi-
menter should toy with. Printed-circuit board
designs are included to give your project a pro-
fessional appearance.

BP349— Practical
[ pracricas opro- P ot
ELECTRONIC e

PROJECTS $5.95

I1f you shun opto-elec-
tronic projects for lack of
knowledge, this is the
book for you. A bit of in-
troductory theory comes

first and then a number
I of practical projects

which utilize a range of opto devices, from a fil-

ament bulb to modem infrared sensors and emit-
I ters—all are easy to build.

I |—§—' _"'I:-\.,"

" Wsic Projects | ] BP383—
PRACTICAL

ELECTRONIC

MUSIC PROJECTS

....................... $5.95
The text contains a good-
ly number of practical
music projects most often
requested by musicians.
All the projects are rela- I
tively low-in-cost to build
and all use standard, readily-available compo-
nents that you can buy. The project categories
are guitar, general music and MIDI.

Mail to:

Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

Shipping Charges in USA & Canada

$0.01 10 85.00........... $2.00 $30.0110 $40.00........86.00
$5.0110$10.00.......... $3.00 $40.01t0 $50.00.......$7.00
$10.0110 $20.00.......$4.00 $50.01 and above......$8.50
$20.01 to $30.00........$5.00
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Sorry, no orders accepted outside of USA and
Canada. All payments must be in U.S. funds only.
(] Number of books ordered.

Total price of DOOKS...........ccocrrvenee
Shipping (see chart) .
Subtotal ...............
Sales Tax (NYS only). .
Total 8ncloSed .............coovrvvvenes $
Name
Address
City State ZIP I

Please allow 6-8 weeks for delivery.
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GRAPHICAL MULTI-
METERS. Fluke has intro-
duced its new 860 series of
Graphical Multimeters
(GMM) that offer a com-
bination of analog, digital,
and graphical displays. The
three handheld meters in
the series feature selecta-
ble display modes that al-
fow the viewing of wave-
forms for component test-
ing, trend plotting, and
logic analysis. The principal
operating controf on the in-
struments is a rotary
switch.

Each meter offers sev-
eral operating modes. In
those modes the 860
meters are useful for trou-
bleshooting various indus-
trial, commercial and con-
sumer electronic products,
equipment, and systems
as well as their compo-
nents. Each multimeter has
a 32,000:count (4.5 digit)
resolution, a dual digital
display and Fluke's analog
NeedleGraph display.

The meter mode permits
current, resistance, con-
ductance, capacitance, fre-
quency, duty cycle, pulse
width, period, decibels,
and AC and DC voltage to
be measured directly. An
AutoDiode feature built
into the unit permits op-
tional temperature and
pressure measurement.

The waveform display
mode provides a graphical
display, similar to that of an
oscilloscope, of noise.
waveform distortion, and
intermittent failures. The
display capability (up to 1
MHz signal bandwidth)
supplements the numeric
display. The full automatic

| display setup automatically

CIRCLE 20 ON FREE INFORMATION CARD

scales voltage, timebase,
and triggering to simplify
testing. Manual setup or
external triggering are also
available.

The TrendGraph mode
plots high-resolution read-
ings for up to 30 hours in
intervals from 1 second to
15 minutes. This permits
the detection of power
sags or surges and droops.
This feature collects and
graphs desired information
automatically.

The in-circuit compo-
nent-test mode allows the
viewing of component "'sig-
natures”without having to
remove components from
the circuit boards. Trou-
bleshooting can be per
formed by comparing the
signatures of known, func-
tioning circuits with those
of defective circuits. The
components can be check-
ed safely without powering
the host equipment.

The logic-test mode of-
fers a simple way to isolate
digital failures. Logic transi-
tions or state changes to
10 MHz are indicated,
showing if a logic circuit is
functioning properly. Ac-
tivity frequencies and aver
age DC voltage are also

displayed.

The Model 863 has both
meter and graphic ca-
pabilities including meter
mode, waveform display.
and TrendGraph mode. Its
basic DC accuracy is
0.04%. The Model 865 of-
fers the comprehensive
meter and graphic ca-
pabilities of the Model 863,
but also includes in-circuit
component test and logic-
test modes. Its basic DC
accuracy is also 0.04%.
The 856 has internal bat-
tery charging, a line-volt-
age adapter/battery
charger, and liquid-crystal
display backlighting.

The Model 867 has all
the features of the Model
865 and improved DC ac-
curacy of 0.025%. It has an
optically isolated R$-232C
cable and is sold with soft-
ware and a nickel-cadmium
rechargeable battery pack.

The pricing of the 860
series is: Model 863—
$795.00, Model 865—
$995.00; and Mode! 86 7—
$1295.00.

FLUKE CORPORATION
P. O. Box 9090
Everett, WA 98206
Phone: 800-44-FLUKE
Fax: 206-356-5116

LOW-COST AUDIO BOARD.
The QuikVoice DM1000LS

| audio board from Eletech is
intended for talking dis-
plays and vending ma-

| chines, public building an-
nouncement systems, in-
dustrial controls, and talk-
ing alarms. Self-contained,
the board needs no exter-
nal controller.

When activated by exter:
nal contact closure or a
motion sensor, it plays the
message stored in its
EPROM. A message of
two minutes duration can
be programmed into
EPROMSs with a separate
development circuit.

CIRCLE 21 ON FREE
INFORMATION CARD

The board can be
powered from a single 6- to
12-volt DC power supply.
Audio output is up to 2
watts into a 4-ohm speak-
er. Standby current is 1 mi-
croampere in standby
mode. The board mea-
sures 3.0 x3.5 inches. It
can be triggered by an op-
tional infrared sensor unit.

TheDM1000LS audio
board, without EPROM, is
priced at $30.00 in single
quantities.

ELETECH ELECTRONICS
16019 Kaplan Avenue
Industry, CA 91744
| Phone: 818-333-6394
| Fax: 818-333-6494



GROUND PLANE ANTENNA,
The improved MAX 800
ground plane antenna from
Cellular Security Group
now receives 800-MHz sig-
nals with the latest genera-
tion scanners. The new
antenna weighs less than
the earlier models and
adaptors are no longer
needed.

CIRCLE 22 ON FREE
INFORMATION CARD

Two versions of the an-
tenna are available. Both
connect directly to the
BNC fitting on either a
handheld or a base station
scanner. The antenna for
handheld scanners is
priced at $31.95, and the
base station version is
priced at $35.95.
CELLULAR SECURITY
GROUP
4 Gerring Road
Gloucester, MA 01930
Phpne: 508-281-8892
Fax: 800-487-7539

LAN SURGE PROTECTOR.
The model 346 multistage
surge protector from Tele-
byte Technology will pro-
tect 10BaseT Ethernet
adaptor cards in local area
networks (LANSs) linked
with twisted wires. It pro-
tects against damage from
electrostatic discharge
(ESD), transient pulses,
and lightning strikes.

The surge protector will
work at data rates as high
as 20 megabytes per sec-
ond. Response time is
given as less than 1
nanosecond, and it will
clamp at 7 volts peak. Its
interface is compatible with
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Ethernet, IEEE 802.3,
(10BaseT) standards. Pro-
tection is provided for all
four wires of the twisted-
pair cable for 10BaseT
LANs. It is packaged in a
case measuring 1.25
X 1.25x 3.2 inches.

The Model 346 10Base-
T surge protector is priced
at $65.00
TELEBYTE TECHNOLOGY,
INC.
270 Pulaski Road
Greenlawn, NY 11740
Phone: 516-423-3232 or
800-835-3298
Fax: 516-385-8184

CLAMP-ON METERS.
TheMX210 and MX215 por-
table, clamp-on multi-
meters from ITT Instru-
ments can monitor inverter
and frequency converter
operation for economical
operation. The MX210is in-
tended for inverters with a
fundamental frequency up
to 100 Hz and a switching
frequency greater than 1
kHz. The MX215 is intend-
ed for for inverters with a
fundamental frequency up
to 500 Hz and a switching
frequency greater than 5
kHz.

Both instruments, which
include internal micro-
processors, can measure
true RMS current and volt-
age. They can also mea-
sure frequency as well as
both apparent and active
power without circuit inter-
ruption. A power-factor
measurement can then be
obtained to calculate
phase shift compensation.
An analog output permits

COMPONENTS
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the recording or monitoring
of the waveform on a chart
recorder or oscilloscope.

Both meters can mea-
sure frequencies from 15 to
1000 Hz and AC or DC volt-
age to 750 volts RMS.
They measure AC/DC cur-
rent from 20 to 200 am-
peres, active power to 20
kilowatts, and apparent
power to 20 kVA. An op-
tional three-phase adapter
module (HX-3PL) permits
three-phase power mea-
surement.

A squeeze-opening
clamp admits cables with
diameters up to about an
inch (23 millimeters) and
20 mm x 10mm rectangular
bars. Liquid crystal dis-
plays with half-inch high
digits display all measure-
ments, overload and incor-
rect input values, in addi-
tion to auto-test and
calibration.

The MX210 and MX215
multimeters with 9-volt bat-
teries and test leads are
priced at $995.00. The op-
tional three-phase adapter
( HX-3PL) is priced at
$139.00.

ITT POMONA
INSTRUMENTS

1500 East Ninth Street
Pomona, CA 92766
Phone: 800-241-2060
Fax: 909-629-3317

SENSOR INTERFACE MOD-
ULE. The SI-01 sensor in-
terface module from Blue

Earth converts low-level
signals from analog sen-
sors to a digital format for
direct reading by micro-
controllers. The board in-
cludes a single-channel,
16-bit, delta-sigma analog-
to-digital converter. Analog
input signals can be 0 to 5
volts, with a maximum dif-
ferential of 2.5 volts. The
typical operating current
(excluding sensors) is only
6 milliamperes.

Optional oscillator cir-
cuitry can be included that
will permit the measure-
ment of such variable ca-
pacitance-sensors as rela-
tive-humidity sensors.
Compatibility with a wide
range of sensors and mi-
crocontrollers is claimed.
The board measures 2.25
X 2.75 inches.
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The SI-01 sensor inter
face board with documen-
tation and software is
priced at $59.95, and an
optional oscillator (SI-01-
C) is priced at $79.95.
BLUE EARTH RESEARCH
165 West Lind Court
Mankato, MN 56001
Phone: 507-387-4001
Fax: 507-387-4008
BBS: 507-387-4007

REMOTE CONTROL-PANEL
TRANSCEIVER. The IC-Z1A
handheld, dual-band (2-
meter/70 centimeter) FM
(F3E) transceiver from
lcom has a removable re-
mote-control unit that de-
taches from the main radio.
This feature permits the ra-
dio to be operated with the
main radio clipped to a belt

or carried in a purse or
briefcase.

The American version
transmits at 144 to 148
Mhz in VHF and 440 to 450
Mhz in UHF. It receives at
136 to 174 MHz in VHF and
at 400 to 470 MHz in UHF

The remote control unit
offers complete control of
volumes, tuning, scan, and
band selection. It also has
an on/off and push-to-talk-
switch. The unit is
equipped with an alligator
lapel clip and the display is
backlit for night operation.
Tuning is over 5 to 50 kilo-
hertz in increments. The
dial select steps are 100
kHz or 1 MHz.

An alphanumeric display
provides six characters for
memory channel identifica-
tion. The transceiver has a
total of 104 memory chan-
nels. Of these, 92 are reg-
ular and 12 are scan edge
for the display of frequency
channel number and alpha
name. An EEPROM pre-
vents loss of memory data
when the batteries are
dead.
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The alphanumeric dis-
play can be used to trans-
mit up to six characters
(with DTMF tones) as a
message pager. Secret
codes and acknowledge-
ments can also be sent.
Each band has its own tun-

ing dial Full crossband du-
plex operation is offered.
The keypad is backlit. Cur-
rent drain is as low as 35
milliamperes when
powered from a 700 milli-
ampere/hour nickel-cad-
mium battery. It also ac-
cepts 4.5 to 16-volt exter
nal power. Versions suit-
able for operation in Europe
and Asia are also available.
ThelC-Z1A transceiver
sells for $600.00.
ICOM AMERICA, INC.
2380 116th Avenue N.E.
Bellevue, WA 98004
Phone: 206-454-8155

SPREAD-SPECTRUM AM-
PLIFIERS. The HyperAmp
900 and 2400 series of re-
mote bilateral power ampli-
fiers from Hyperlink Tech-
nologies are for 300 MHz
and 2.4 Ghz wireless net-
working equipment. They
can increase the range of
spread spectrum radios
and wireless LAN adapters
by placing the power right
at the antenna where it is
most effective

The amplifiers are in-
tended as a low-cost com-
munications alternative to
microwave and wired sys-
tems. They can be installed
in such applications as
campus and metropolitan
area networks, remote T-1
bridges, remote control
and telemetry, and wireless
LAN bridges.

Each amplifier consists
of a low-noise receive am-
plifier and a transmit power
amplifier. Each HyperAmp
is mounted at the antenna,
and provides receive gain
of 19 to 24 decibels. This
gain compensates for
feed-cable attenuation. A
fast RF-sensing circuit
switches the HyperAmp
between transmit and re-
ceive modes in less than
three microseconds.

HyperAmp amplifies in
both transmit and receive
modes, overcoming signal
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losses in both directions.
Antenna cable lengths up
to 1000 feet are permitted
with no loss in signal
strength. The units are
powered through the an-
tenna feed cable, eliminat-
ing the need for additional
power wiring. The alumi-
num amplifier enclosures
can be fastened to antenna

masts with U bolts.

HyperAmp 900 models
cover a frequency range of
902 to 928 Mhz and have
maximum outut ratings of
240 milliwatts to 10 watts.
Receive gain is from from
19 to 22 decibels. Hyper-
Amp 2400 models cover
the 2400 to 2483 Mhz
range and have maximum
output ratings of 100 milli-
watts to 10 watts. The re-
ceive gain for all 2400
models is 24 decibels.
(Models that extend the
range to 2500 Mhz are
available.)

Some HyperAmps can
be powered from 11- to 15-
volts DC sources, making
them suitable for battery, or
solar cell operation in ma-
rine, or mobile stations.

HyperAmp prices range
from $595.00 to $995.00
HYPERLINK
TECHNOLOGIES, INC.
6600 West Rogers Circle,
Suite 6
Boca Raton, FL 33487
Phone: 407-995-2256
Fax: 407-995-2432

IEEE-433.2/GPIB CONTROL-
LER FOR PORTABLE COM-
PUTERS. The Model 4818
IEEE-488.2 controller mod-
ule from ICS Electronics
permits any IBM-or com-
patible computer to control
GPIB bus devices from its
standard or enhanced par
allel printer port.

When connected be-
tween the computers par-
allel port and printer, the
4818 monitors the output
from the parallel port and
automatically routes all
GPIB commands from its
|[EEE-488 connector to the
GPIB bus. Responses from
the GPIB devices are sent
back through the printer
port to the computer.
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All non-GPIB commands
and data are passed to the
printer or to any other par-
allel devices that are con-
nected to the 4818’s
printer-output connector.
The module is powered
from the computer’s auxili-
ary keyboard connector
and does not require an ex-
ternal power supply.

Light-emitting diodes
give a visual indication of
the module’s status. The
module includes ICS's 488
driver libraries software
and program examples. An
interactive command line
program allows the GPIB
devices to be controlled
from the keyboard.

The 4818 GPIB control-
ler, including computer
connection cables, adapt-
ers, software, and instruc-
tion manual, is $395.00
ICS ELECTRONICS
CORPORATION
473 Los Coches Street
Milpitas, CA 95035-5422
Phone: 408-263-5500

. .e.w.

lational Electromc Wholesalers

Jerrold Compatible
DP5,DPVS....as low as $5.00
DP7, DPV7 ..as low as $7.00

R2, V5, CFT modules from $15.00

Scientific Atlanta
Quick-Boards for:
8550, 8570, 8580, 8590, 8600

all as low as $14.75
ALSO AVAILABLE FOR TOCOM, PIONEER AND ZENITH

1-800-639-6369
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NEW LITERATURE

Use The Free Information Card for fast response.

Power Management That
Works!; by James C.
Burnell. Annabooks, 11838
Bernardo Plaza Court, San
Diego, CA 92128-2414;
Phone: 619-673-0870 or
800-462-1042; Fax:
619-673-1432; $24.95.

This book presents sim-
ple, alternative power-man-
agement techniques in-
tended for designers of
portable, battery powered
computers to help them
obtain the highest perfor
mance from the computer
while maximizing battery
life.
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This book will also be of
interest to persons who do
not design battery-
powered computers and
other handheld and porta-
ble electronics products
who want to learn more
about the latest concepts
of power management for
those products. It should
also provide useful guid-
ance to the features and
specifications of the power
supply that relate to power
management when pur-
chasing portable, battery-
powered electronics.

Burnell explains why the
early methods of power
management were
doomed to failure because
they relied on the user to
make sophisticated deci-
sions within the computer's

BIOS setup routines. Ac-
cording to Burnell, even if
the user knew enough to
predict parameters for one
application, those param-
eters would probably not
be applicable in other re-
lated applications.

The author points out
why some decisions
should be made by the
power-management soft-
ware. One starts with de-
fault settings and modifies
them according to the de-
mands of specific applica-
tions. An alternate ap-
proach called heuristic
power management is de-
fined. It quickly adapts it-
self to new situations or
changing requirements and
is invisible to the computer
user.

Visual Basic Power Toolkit;
by Richard Mansfield and
Evangelos Petroutsos. Ven-
tana Press, P. 0. Box 2468,
Chapel Hill, NC 27515;
Phone: 919-942-0220; Fax:
919-942-1140; $39.95, in-
cluding CD-ROM disk.

This book is intended for
advanced programmers,
and it discusses the tools
and techniques for getting
the most out of Visual
Basic. Hundreds of exam-
ples, images, sample rou-
tines, and step-by-step
explanations illustrate the
techniques presented in
the book.

The CD-ROM included
with the book contains all
the program examples
from the book, a selection
of never-before-released
utilities developed by the
authors, sounds, anima-
tions, and images that
make use of programs from
the book. Also included are
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sample tools and demon-
strations from selected
third-party developers of
Visual Basic applications.

The authors explain how
programs are optimized for
speed. You will learn how
to enhance your applica-
tions with TV-like effects in-
cluding wipes and ani-
mated transitions. You'll
also learn how to manipu-
late color palettes and pro-
gram sophisticated image
processing. These include
blurring, embossing, and
solarizing.

Other topics covered are
how to master multimedia
by adding voice, sound
effects, music, animation,
and video to programs
without the need for spe-
cialized hardware or editing
tools. You'll learn how to
use Visual Basic with net-
works and how to design
newsletters, brochures,
and advertisements.

The book includes a
complete discussion of Vi-
sual Basic's database and
handling capabilities. It also
offers a large collection of
helpful API calls and hard-
to-find tools

1995 Amateur Radio Alma-
nac; edited by Doug Grant,
KiDG. CQ Communications,
76 North Broadway,
Hicksville, NY 11801; Phone:

800-853-9797; Fax:
516-681-2926; $19.95.

This second 1995 edition
of the almanac contains
more than 500 pages of il-
lustrations and text of inter-
est to amateur radio
operators. New and up-
dated information includes
propagation predications
for 1995, the latest FCC
Part 97 rules and regula-
tions, FCC survey listings
of RFl-proof telephones,
and a comprehensive index
of equipment reviews.

Grant has also included
the revised U.S. amateur
radio operator census and
the questions in the FCC
General Class question
pool. Other topics covered
are an expanded coverage
of Internet computer ser-
vices for amateurs, U.S.
radio club listings, and
|OTA program rules.
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This edition has been
published in a simplified for-
mat with somewhat larger
type than the last edition. it
reviews amateur radio
around the world and ama-
teur-radio history, lists fa-
mous amateurs, gives the
background of awards. It
identifies the world’s big-
gest antennas, and gives
the names and addresses
of amateur radio equip
ment manufacturers and
dealers,
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1995 Electronic Test Ac-
cessories Catalog. ITT
Pomona Electronics, Cus-
tomer Service, 1500 East
Ninth Street, Pomona, CA
91766-3835; Phone:
909-469-2900; Fax:
909-629-3317; 172 pages:
free.

The 1995 ITT Pomona
catalog contains descrip-
tions of more than 3800
products for test equip-
ment offered by ITT
Pomona.

A sampling of products
described in the new cata-
log includes a new series of
30- to 450-MHz os-
cilloscope probes, which
include a surface-mount
(SMD) circuit, for testing
advanced integrated cir
cuits, IC test clips including
those that are used for
240-pin microprocessors,
a pocket-sized logic-scope
probe, and ultra-thin micro-
grabbers for testing fine-
pitch (0.25 miD ICs.

; 1F et
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Other products listed
and described in the new
catalog are a programma-
ble IC socket test adapter,
high-voltage and plug-on
specialty probes, and a line
of products specially de-
signed for electrostatic dis-
charge (ESD) protection
and servicing and testing
products in ESD controlled
rooms.

The catalog includes
helpful selection guides
and several short tutorials
on such subjects as select-
ing the right oscilloscope
probe for a particular job
and extending digital multi-
meter capability

Digital Broadband Networks
& Services; by Bertil C.
Lindberg. McGraw-Hill Book
Company, 11 West 19th
Street, New York, NY 10011;
Phone: 1-800-2-MCGRAW,;
$50.

Lindberg's book is a
technical guide to digital
broadband communica-
tions for telecommunica-
tions managers, equip-
ment designers, and engi-
neers. It includes a descrip-
tion of the present state of
digital broadband tech-
nology and comments on
its directions and applica-
tions for the technology.

Digital w
Brﬁladhand |
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Among the topics dis-
cussed are the present and
future services that can be
provided by broadband net-
works and how those net-
works should be managed.
The book reviews existing
and future broadband inter-
faces between users and
the networks. These in-
clude SMDS, B-ISDN, and
ATM. The book also de-
fines and explains “inter
networking’'—the inter-
connection of existing net-
works and methods for
upgrading them to broad-
band communications.

Lew McCoy On Antennas:
Pull Up A Chair And Learn
From The Master; by Lew
McCoy; WHICP. CQ Commu-
nications, 76 North Broad-
way, Hicksville, NY 11801;
Phone: 800-853-9797; Fax:
516-681-2926; $15.95.

This book summarizes

the author’s 40 years of ex-
perience with antennas for
amateur radio and is based
on his lectures and articles.
McCoy reviews the basics
of antennas by discussing
such subjects as standing

L.ew McCoy
On Antennas

Puft Up A Chajs And

Learn From The Master

CIRCLE 342 ON FREE
INFORMATION CARD

wave ratio (SWR), antenna
gain (and line loss), and
transmatches.

Included in the book are
chapters devoted to wide
variety of antennas from
the simple dipole to com-
plex multiband beam and
quad antennas. The author
has avoided the mathemat-
ical and theoretical ap-
proach to antennas found
in many textbooks and en-
gineering handbooks.

Internet Public Access
Guide: A Guide for Access-
ing the Internet through
Unix-based Computer Sys-
tems; by Phil Hughes. Spe-
cialized Systems Consul-
tants, Inc. (SCS), P. 0. Box
55549, Seattle, WA 98155;
Phone: 206-527-3385; Fax:
206-527-2806; E-mail:
sales$SAKssc.com; $2.95
(quantity discounts avail-
able).

This booklet was written
specifically for newcomers
to the Internet, and it will
help them get “on-line”
quickly and painlessly and
put the system to good
use.

The booklet begins with
an introduction to the Inter-
net, including a definition of
related terms. It goes on to
describe basic Unix com-
mands. Intemet-specific
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topics include electronic
mail, Usenet news, remote
system access, and infor
mation searching. The pro-
grams and capabilities cov-
ered include the tin and tm
newsreaders, ftp, telnet, ar
chie, gopher, veronica,
WAIS, WWW, and much
more.

Copyright Your Software; by
Stephen Fishman. Nolo
Press Self-Help Law Books
and Software, 950 Parker
Street, Berkeley, CA 94710;
$39.95.

Fishman provides de-
tailed information on how
to obtain secure copyright
protection for software that
you develop. The author, an
attorney, explains who
owns a copyright—the de-
veloper, programmer, em-
ployee, or publisher—and

e B Ll
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how and when software li-
censes are issued.
Whether you want to pro-
tect a user interface, a
computer database, or a
multimedia project, you will
learn what your copyright
notice should say and how
it should be stated. Q0
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MOTOR NEEDED

Where can | get a type
EM-51441 motor for aJVCrecord
changer?—John H. Rodriguez,
Weymouth, MA.

You can contact JVC at 107 Little
Falls Road, Fairfield, NJ 07004,
1-800-882-2345. JVC parts are
also available from E&K Parts, 2115
Westwood Boulevard, Los An-
geles, California 90025,
1-800-826-0890.

THERMAL CUTOUT

I am trying to locate a small
thermal cutout. When my re-
chargeable VCR battery failed, |
opened it up and found ten NI-
Cd AA-size batteries, all of them
fine, plus a thermal cut-out that
had opened. Where can | get a
replacement?—Dave Ching,
Belmont, MA.

A thermal cutout, or thermal fuse,
is a device that opens a circuit tem-
porarily or permanently when it gets
above a certain temperature. Ther-
mal fuses are used in hair dryers and
other appliances to prevent over-
heating. In a Ni-Cd battery pack, the
thermal fuse prevents the whole
thing from heating up and exploding
if one of the cells short circuits or
the charging current is excessive.

One place that offers thermal
fuses is Radio Shack. Use the
lowest-temperature version
(128°C), since Ni-Cd cells aren't
supposed to get very hot. Make
connections to the leads by crimp-
ing rather than soldering, because a
soldering iron can easily blow the
thermal fuse. Also check your
charger; it might have overheated
your battery.

RADIO WAVE SOURCE

I am a 13-year-old electronics
hobbyist working on a project to
prove a fact about radio waves. |
need a transmitter that can
transmit to an AM receiver about
a meter away, but | don’t want to
spend a lot of money for parts.
Do you have any ideas?—dJ.
Williams, Houstin, TX

To make AM (amplitude modu-
lated) radio waves, you need three
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FIG. 5—TO MAKE AM RADIO WAVES, you need a radio-frequency (RF) You can do all of

this with one 4049 hex inverter.

things: a radio-frequency (RF) os-
cillator, an audio signal, and a modu-
lator to combine the two. Figure 5
shows how to do all of this with one
CMOQOS chip, a 4049 hex inverter—
and you don't even have to wind any
coils.

The 4049 contains six inverters,
all of which can be used as ampli-
fiers or oscillators. The RF oscillator
in this circuit uses one inverter; its
frequency is controlled by a 1-MHz
(1000-kHz) microprocessor crystal,
which should be the most expen-
sive part (under $5). Two more inver-
ters amplify its output. Meanwhile,
the two inverters at the top left pro-
duce an audio tone, which is modu-
lated onto the RF signal by the last
inverter. You can tune this in as an
audible whine at 1000 kHz on your
AM dial. A few inches of wire at-
tached to the output terminal should
suffice as a transmitting antenna.

This circuit also has another use.
It emits harmonics at all whole-
number multiples of 1 MHz (i.e., 2
MHz, 3 MHz, etc., up to at least 10)
and you can use it to check the dial
calibration of a shortwave radio.

TV SCHEMATIC WANTED

| am trying to locate a sche-
matic for a “Kawasho” color TV,
model 3713. Where can | get
one?—William V. Levine, Cran-
ford, NJ.

Write to the manufacturer or im-
porter, if you have his address; also,
contact Howard W. Sams & Co. (In-
dianapolis, Indiana 46214,

««««««

1-800-428-7267). Sams publishes
well-written service manuals for all
types of consumer electronic equip-
ment. Although the Sams catalog
doesn’t list Kawasho equipment,
the company may well have some
Kawasho material in its files

AUDIO CHIP

Is there some trick to the
ISD1000A audio storage IC? |
can’'t seem to get good audio
quality. A couple of friends have
also had the same trouble.—
Kendall R. Simmons, St. Paul
MN.

The ISD1000A audio recording/
playback chip is a very handy way to
record and play back up to 20 sec-
onds of sound without tape. The
recording isn't digital; instead, it's a
series of analog samples recorded
thousands of times per second. Al-
though the sound recorded by the
IC is never going to be studio quali-
ty. it should be acceptable for voice.

Working with any chip that han-
dles microphone-level audio will re-
quire some precautions. Make sure
the power supply connections to
the chip are bypassed to ground
with 0.05-uF capacitors. Build the
circuit on a printed circuit board or
perforated construction board.
Don't use a solderless breadboard;
solderless breadboards have too
much stray capacitance. Also, use
the weakest input signal that pro-
duces acceptable results. You can
feed the chip with microphone-level
audio from any source. Q
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What Do These Prestigious

Companies Have.In Common?

R

Aerovox’

OC Film and RFI Suppression Capacitors. Aluminum
Electrolytic and AC Ol Capacitors, EMI Filters

AP

Electrical/Etectronic Connectors, IC Sockets,
P(B Swrtches

’ SM
RAD Engineering, Inc.

Motor Run Capacitors, HID Lighting Capacitors,
Power Factor Correction Capacitors

A

Miniature and Subminature Coaxial
Connectors and Cable Assemblies.

SN CORPORATION

70X £ AA GROUP COMPAN®

MLC, Tantalum and Thin Film Capacitors, Resistors,

Networks, Integrated Passve Components,
Trimmers, Oscillators, Resonators, Filters, Piezo
Devices, and Connectors

RERG

ELECTRONICS

High Density and Industry Standard
Connectors/Subsystems

Qupany ing

Electronic and Electrical Wive and Cable and
Power Supply Cords

FLEX

Tubing. Conduits, Hose, Sleevings, Splices,
Insulation and Cable Harness Products, Power
Cords and Cordsets

ﬁl "“Communications

Instruments, Inc.
CI Midtex

Relays and Solenoids

cooben

Bussmann

Fuses, Fuseholders, Fuse Blocks, and Fuse
Accessories

CORNELL
DUBILIER

Capacitors-Aluminum Electrolytics, Mica,
AC Oil, Film, MICA Paper and Relays

- < i
A COMPANY OF

DALE.

Dale Electronics, Inc.

Resistors. Networks. Oscillators, Displays.
Inductors, Thermistors. Connectors. &
Transformers

[DXAYNITON N
INDUSTRIES. INC.
Batteries: Computer, Cordless Phone, Laptop,

Scanner, Alarm and Medical
Antennas:  Cordless Phone and Scanner

WIRE AND CABLE L.P.

|“|

E.T-N

Eaton Corporation, Commercial
& Military Controls Operation

Switches, Relays, Displays and Keyboards
g

ELECTRONICS
Quartz Crystals, Clock Oscillators, Surface Mount

Products, Programmable Devices

A
GERNSBACK

PUBLICATION

Electronics Now Magazine

\@ GUARDIAN
Relays and Solenoids

KEMET

——
Electronics Corporation

Multilayer Ceramic and Solid Tantalum
Capacitors

KON\ SPEER

Resistors, SMT Tantalum Capacitors Inductors,
Resistor Networks, SMT Thermistors

MALLORY

North American Capacitor Company

Tantalums, Aluminums, SonaitertsR Ceramics,
Films and AC's

Mtron

Quara Crystal
Hybrid Oscillators

®

multata

Fixed Ceramic Capacitors, Variable Capacitors and
Resistors, Crystal Oscillators, Ceramic Filters,
Resonators, EMI Filters, Hybrid Circuits and more.

Panasonic

Industrial Company
Resistors, Resistor Networks, Ceramic. Film.
Electrolytic, Double Layer Capacitors,
Potentiometers, Switches, Inductors, Filters,
Resonators, Yaristors, Thermistors

Philips Components

Philips Electromics North America Corporation

Resistors, Ferrite Components
Alluminum Electrolytic, film & Ceramic Capacitors

They sell
through
distributors.

They belong
totheé E.LLA,

They bel

vendor list.

Loudspeakers and Commercial Sound Products

NOHM

Rohm Eilectromics Division
Resistors, Ceramic Capacitors,
Transistors/Diodes, Opto Components and IC's

xSelecia |

Erocuon i trone Progucs-

Switches. Relays, Terminals, Indicator/Pilot
Lights, LED Indicators, Test Ciips. Test Leads,
Cable Ties and Heat Shrinkable Tubing

A COMPANY OF

@g&

Tantalum Capacitors, Wet & Foil Capacitors,
Resistor Networks, Resistor Capacitor
Networks, Filters

A Raytheen Company

Switches, Connectors, Jacks, Plugs, Jackfields &
Audio Accessories, Cable Assemblies

I.eadership in electronics is not
just a matter of designing
products better and
manufacturing them better, but
also of marketing them better.
And the sponsors of this
message understand that better
service to customers requires
effectively involving distributors
as part of their marketing
teams.

Distributor involvement means
lower prices, quicker deliveries,
better service over-all. The
Buyer wins...the Seller wins.

Distributors help achieve
marketing leadership. So does
the manufacturer’s involvement
in the Components Group of
the Electronic Industries
Association. EIA fosters better
industry relations, coherent
industry standards, and the
sharing of ideas, which helps
one another and serves
customers better.

In choosing your component
supplier, look for the marks of
leadership--

availability through distribution
membership in E.LA.

Our

70th
Anniversary
Year

Electronic Industries
Association/Components Group
2001 Pennsylvania Avenue, N.W._,
11th Floor

Washington, D.C. 20006

Phone: (202) 457-4930

Fax: (202) 457-4985

Committed to the competitiveness
of the American electronics
producer.



The PC Card standard is changing
the shape of mobile computing.

PERSONAL-COMPUTER (PC) DESIGN-
efs are constantly striving for
two things: compatibility and
ekpandability. The PC industry
cpuld not have evolved as far
and as fast as it has if it weren't

B for such industry-accepted

# standards as VGA video, the
RS-232C serial port, and the
IBM-PC expansion bus.

Compatibility is so important

- that even the newest Intel Pen-

§ tium microprocessors are com-
patible with the 8086 processor
that powered the first IBM PCs
more than a decade ago. Expan
dability has allowed PC users to
upgrade their computers to 8
take advantage of new tech-
nology, and also to tailor their
systems to their own unique |
needs.

Unfortunately, mobile com-
puters—which include laptop,
notebook, sub-notebook, and
pen systems—have largely lack-
ed the compatibility and expan-
dability of desktop computer
systems. Adding such simple
items as modems, additional
memory, or hard-disk drives §
has traditionally been a cum-
bersome and often expensive
process for portable-computer
owners.

The few add-on products that
have been available for mobile
computers have been proprie-
tary to the particular manufac-
turer. For example, an internal
modem for a Toshiba 4400SX
notebook will work only with
that computer. Furthermore, if
you replace your mobile com-
puter with a new one, any up-
%rade hardware that you

ought for your original system
will probably not be compatible
with the new one.
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Origins of PCMCIA

By the late 1980s, it became
clear that a standard was
needed to allow mobile comput-
ers to be upgraded rapidly and
conveniently. Neil Chandra of
Poquet Computer (now part of
Fujitsu) took a vision originally
conceived to provide memory
for the handheld Poquet com-
puter, and brought together in-
dustry leaders to forge a new
standard.

In 1989 Chandra’s brain-
child, the Personal Computer
Memory Card International As-
sociation (or PCMCIA), was
formed as a standards body and
trade association. The objective
of the PCMCIA is simple—to
provide universal, non-proprie-
tary expansion capability for
mobile computer systems. More
than 475 organizations are now
affiliated with the PCMCIA. In
addition, the PCMCIA works
closely with other major stan-
dards organizations such as the
Japan Electronics Industry De-
velopment Association (JEIDA),
the Electronics Industries Asso-
ciation (EIA), the Joint Electron
Device Engineering Council
(JEDEC), and the International
Standards Organization (ISO).

The PC Card

Ultimately, the universal ex-
pansion standard envisioned
by the PCMCIA has taken the
form of a plug-in card, now
called a PC Card, which is
roughly the length and width of
a credit card. (See Fig. 1.) This
basic shape has remained vir-
tually unchanged since the ini-
tial release of PCMCIA stan-
dards in September 1990.

The original PCMCIA specifi-
cation defined an interface that
was intended exclusively for
memory cards such as DRAM,
flash EEPROM, and ROM cards.
However, becuase PCs are a lot
more than memory, the original
specification did not even come
close to fulfilling the promise of
universal expansion capability.

PCMCIA release 2.0 followed a
year later in September 1991.
Version 2.0 moved beyond the
memory expansion offered by
version 1.0 and incorporated in-
put/output (I/O) capability and
software support into the PC

Card. It was this addition of IO
capability that PC Card tech-
nology finally began to attract
serious attention from mobile
computer manufacturers.

A standard for 1/O functions
allowed PC Card manufacturers
to offer a wealth of other expan-
sion products such as LAN
cards, modems, and disk driv-
es. Release 2.1 followed in July
of 1993; it added software sup-
port for card operations to the
specification.

The latest standard adopted
by the PCMCIA is called the PC
Card standard. The new stan-
dard includes such enhance-
ments as 3.3-volt operation and
a multiple-function specifica-
tion that allows more than one
application to be built on a sin-
gle card.

Making it work
Of course, integrating a PC

Card into a computer is not as
easy as just wiring a connector
to the PC’s bus. A selection of

system hardware and software
is needed, as illustrated in Fig.
2. This multi-layered approach
is typical of most PC pe-
ripherals—any device that is
added to a PC, from a CD-ROM
drive to a sound card, requires a
similar integration of hardware
and software.

At the foundation of PC Card
architecture is the hardware
layer, which represents the PC
card, its connectors, and the
circuitry required to interface
the card to the PC’s buses. In
most cases, PC Card support
can be added to a computer with
one or two VLSI (Very Large
Scale Integration) ICs and a bit
of “glue” logic. You can see this
hardware implemented for a
desktop PC in the QuaTech
Card Drive shown in Fig. 3.

The second layer is called the
socket-services layer. Socket
services act as a supplement for
the computer’s basic input/out-
put system (BIOS) by providing
the low-level software routines

PCMCIA-COMPATIBLE

INTERCOMNECT
AREA

FIG. 1—PC-CARD DIMENSIONS. The interconnect area must be 3 millimeters thick.

APPLICATIONS

DOS AND DRIVERS

CARD SERVICES

SOCKET SERVICES
HARDWARE

OPERATING SYSTEM (085) AND

CLIENT DRIVERS

SYSTEM RESOURCE MANAGEMENT

SOFTWARE

THE PC CARD "BIOS®

PHYSICAL BOCKET AND CIRCUIMAY TO
INTERFACE THE CARD AND PC BUSSES

FIG. 2—PC CARD ARCHITECTURE. A coliection of system hardware and software is

required to integrate a PC Card into a PC.



PCMCIA GLOSSARY

AiIMS—Auto indexing mass storage. A
standard card interface for storing large
amounts of data such as images, sound,
or other multimedia files.

ATA—AT attachment. The interface and
protoco! used by IDE drives. The
PCMCIA standard supports both solid-
state and rotating-media drives.

Attribute memory—A small, separate
memory space for holding the CIS data
that describes the card's configuration.

CIS—Card information structure. A data
structure in the attribute memory of
every PC card. The C!S contains infor-
mation about the card's formatting and
data organization,

Card services—Software, usually in
the form of drivers, that allocate and
manage system resources for the card.

Client—Any application program or de-
vice driver that uses card or socket ser-
vices.

Common memory—The bulk of mem-
ory available for files and program stor-
age.

1/Q card—A PC card that provides com-
munication, mass-storage, or imaging
capabilities.

1/0 interface—An interface supporting
both memory and I/O operations as de-
fined in PCMCIA release 2.0. The inter-
face 1s not active at power-up or reset,
but it can be enabled.

Memory interface—The default inter-
face available to a system after power-
up or reset as defined by PCMCIA re-
lease 1.0.

OTP—One-time programmable. A type
of memory that can be programmed
once and cannot be altered or erased.

PCMCIA—Personal Computer Memory
Card International Association. An inter-
national organization dedicated to de-
veloping PC Card standards.

Socket—The physical connection
where the PC Card is inserted.

Socket services—PC Card BIOS soft-
ware that provides a standard interface
for maniputating PC Cards, sockets,
and adapters. As with system BIOS,
socket services hides hardware specif-
ics from card drivers and applications.

Tuple—A data block in the CIS used to
record specific information about the
card’s organization.

XIP—(Execute-in-place) a technique of
executing code directly from the PC
Card without first loading it into system
memory.

that are required to access the
card hardware. The socket-ser-
vices software is always imple-

e

FIG. 3—THE QUATECH PCD2-F CARD DRIVE KIT adds PC-Card capability to desktop

computers.

3.3mm 5.0mm 10.5 mm

PCMCIA-COMPATIBLE e — fa— —
MEMORY CARD
54mm 48mm :
J e £ 1 L
10.5mm~ | | 76 mm TYPEI  TYPEI  TYPEIl
I
85.6 mm 50 mm —~
EXT.
EZ i R, 7774

FIG. 4—A COMPARISON OF PC CARD THICKNESSES. Note that the connector area
and the “mounting rails” maintain a 3.3 mm thickness.

mented as firmware. sometimes
in the computers BIOS (com-
mon in new BIOS versions). It
can also be included in an ex-
pansion ROM contained on an
adapter board (as in Fig. 3).
Socket-services passes infor-
mation to the computer, includ-
ing the number of sockets in the
system, and whether cards are
inserted or removed.

The card-services layer forms
the interface between the oper-
ating system and socket ser-
vices. When socket services
detects the presence of a card.
card services allocates and man-
ages the system resources (in-
terrupts. DMA channels. and
addressing) needed by the
card(s). When a card is removed.
card services frees those system
resources again. It is this
unique ability to find. use. and

then free system resources that
gives PC Cards their powerful
[/O capability and “plug-and-
play” flexibility.

Above card services are the
DOS layer and application
layer. Specialized (client) device
drivers that are needed for par-
ticular cards (such as a hard-
disk drive) are considered to be
part of the DOS layer.

Card types

PCMCIA standards also de-
fine the physical dimensions for
PC Cards. Three card types are
defined: Type 1. Type Il. and Type
I1I. Although the length and
width of all cards are the same.
their thicknesses vary. as
shown in Fig. 4. to accommo-
date different applications. The
Type I card is only 3.3 milli-
meters (mm) thick. Although
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that is too thin for some me-
chanical PC Card assemblies. it
is ideal for most kinds of niemo-
ry enhancements. Type 1l cards
are 5.0 nm thick, which make
them ideal for larger memory
ennhancemnents and most /O
cards. Note from Fig. 4 that de-
spite thickness of the card. its
edges and connector area (the
inlerconnect area) are 3.3 mm
thick. So. for example. al-
though the Type Il card is 10.5
mm thick—which is large
enough to accommodate the
components foracomplete hard
drive or radio communication
device—its interconnect area is
still 3.3 mm. This common
thickness permits thinner

AUXILLIARY
CONNECTOR  BACKUP
1, BATTERY

|

cards to be inserted into thicker
slots (but not vice versa).

Inside the card

The inside of a typical PC
Card is not necessarily more
complex than other electronic
devices. but it is very compact.
A PC Card consists of a metal
shell that encases one or more
’C boards. It might also contain
such additional components as
spacers. a write-protect switch,
or one or more batteries. Figure
5 is a cutaway view of an ordi-
nary memory card. The main
PC board contains TSOP (thin.
small-outline package) ICs
which are surface-mounted on
both sides of the board. The PC

MAIN BACKUP
BATII'E RY

1 :
AN |
N

O

<474 —MEMORY AND

LOGIC ICS
/ MISCELLANEOUS
CARD CHASSIS SURFACE-MOUNT
COMPONENTS
FlG. 5—EXPOSED VIEW of an ordinary memory card.
TSOP OUTER SHELL BATTERY
SPACER Ic (OPTIONAL)
QP e——
GROUND < )
SPRING < T
CHARGE —semn

DRAIN
cLIP CHIF

COMPONENT

THE DRAIN CLiP
DISCHARGES ANY
ELECTRICAL CHARGES
TO SYSTEM GROUND.

MAIN
PC BOARD

FIG. 6—CROSS-SECTION OF A PC CARD. The shell of the card forms a Farady cage

around the electronics.

34 1
Cooohoonooooooooooogoaooooooogogan
Ooo0ODO00DOC0000DO0D000000000000000000
68 PCMCIA 68-PIN CONNECTOR 35

FIG. 7—PC-CARD PINOUTS. Table 1 lists the pin functions.

board is clamped within its
shell with a series of non-con-
ductive spacers.

One important consideration
in memory card design is the
control and suppression of elec-
trostatic discharge (ESD). Stat-
ic electricity must be prevented
from reaching the cards PC
board where IC damage can oc-
cur. Once a card is inserted into
a system (as in Fig. 6). a dis-
charge tab at the physical inter-
face conneclor carries away any
accumulation of charges to sys-
tem ground. Until a card is in-
serted, its circuitry is protected
from damage with a Faraday
cage. The same technique helps
anti-static bags to protect their
contents.

The shell of most memory
cards is either metal (such as
stainless steel) or metalized
plastic. Both shell halves are
bonded together by a small
spring. Any charge introduced
on the card is quickly dispersed
over the entire shell surface in-
stead of being allowed to enter
the card.

Connections

The standard PC Card is con-
nected to a PC through a 68-pin
header plug that is arranged in
two rows of 34 pins as shown in
Fig. 7. The PCs mating header
contains several pins that are
longer than the others—those
are ground pins. They are lon-
ger so that any card that is in-
serted is connected to ground
first: when the card is removed,
ground will still be attached
after the power pins have been
disconnected. Good grounding
helps to ensure the card’s re-
liability. It also permits “hot
swapping.” which is the ability
to insert and remove the card
even when the computer is
turned on.

Table 1 lists the assignment of
each pin of the PC Card. There
are basically four types of sig-
nals available at the interface:
data. address. power (and
ground). and control.

New card applications

New PC Cards that are being
developed to the latest PCMCIA
specification offer a series of
compelling advantages for



TABLE 1—PC CARD PIN FUNCTIONS

Pin Function Pin Function Pin Function Pin Function

1 Ground 18 Prog Voltage 1 35 Ground 52 Prog Voltage 2
2 D3 19 A16 36 Card Detect 1 53 A22

3 D4 20 A15 37 D11 54 A23

4 D5 21 A12 38 D12 55 A24

5 D6 22 A7 39 D13 56 A25

6 D7 23 A6 40 D14 57 reserved

7 Card Enable 1 24 A5 41 D15 58 Reset

8 A10 25 A4 42  Card Enable 2 59  Wait

9 Output Enable 26 A3 43 Refresh 60 reserved

10 A1 27 A2 44 reserved 61 Register Select
11 A9 28 A1 45 reserved 62 Batt Detect 2
12 A8 29 AO 46 A17 63 Batt Detect 1
13 A13 30 DO 47 A18 64 D8

14 Al4 31 D1 48 A19 65 D9

15 Write/Program 32 D2 49 A20 66 D10

16 Ready/Busy 33  Wrile Protect 50  A21 67  Card Detect 2
17 +Vce 34 Ground 51 +Vce 68 Ground

mobile computer users. The I/O
support allows virtually any
computer peripheral to be in-
corporated into a PC card. Mod-
ems, network adapters, video-
capture modules, audio cards,
and hard drives are just some of
the devices that PCMCIA stan-
dards now embrace.

PC Cards can be made to oper-
ate in a dual-voltage mode (ei-
ther 5.0 volts or 3.3 volts)
depending on the design of the
mobile PC. Low-voltage com-
patibility saves power and ex-
tends battery life.

The programs and applica-
tions stored on PC Cards can
now be executed in place—the
contents of the card no longer
have to be transferred to the
computer’s main memory. This
execute-in-place (or XIP) tech-
nology reduces the demand for
large amounts of on-board
RAM.

FIG. 8—THE MOTOROLA LIFESTYLE
PC-Card data/fax modem can send and
receive data at 14.4 kilobits per second.

FIG.9—A TOSHIBA NOTEWORTHY digital video PC Card can be used to capture video

images.

The socket-services software
defined by the new standard de-
scribes a BIOS-level interface
that allows applications to ac-
cess the cards hardware. The
device drivers written to operate
specific PC cards will run on any
PC that supports socket ser-
vices. Such compatibility was a
problem in the past.

The card-services software
automatically allocates system
resources (i.e. memory and in-
terrupts) when a PC Card is in-
serted into a system. This is
called dynamic resource alloca-
tion. Tuple information con-
tained in the card information

structure (CIS) describes the
characteristics and abilities of
the card. In turn, the host sys-
tem can automatically configure
the card for proper operation.
This type of operation is the ear-
liest implementation of a “plug-
and-play” architecture.

PC Card problems

Like all new PC technologies,
however, the early implementa-
tions of PCMCIA were problem-
atic. Before you decide to buy
that next "PC Card-compatible”
system, you should understand
some of the factors that have
contributed to PCMCIA's check-
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ered reputation. When the
PCMCIA issued release 1.0 in
1990, socket and card services
did not exist—card makers had
to supply their own specific
drivers, which had to be tested
for compatibility with each spe-
cific computer. If the host com-
puter were updated or up-
graded. the cards that worked
on the older systems would
probably not work on the newer
ones. This resulted in com-
patibility problems.

Socket and card services were
added in 1991 with PCMCIA re-
lease 2.0, but the release also
brought I/O devices into the PC
Card picture. Although this
made PCMCIA much more ver-
satile, it brought in a host of
new problems. One is that most
operating systems are designed
to work with resources that are
present when a system is boot-
ed. So even if you can insert and
remove cards safely when the
computer system is powered,

FIG. 10—A TOSHIBA NOTEWORTHY
105-megabyte hard drive packaged in a
Type-3 format.

the operating system might not
be able to adjust the system re-
sources properly when that is
done. For many cards to work
properly, they must be installed
before the system boots.

Today, most PCMCIA cards
work in most systems, and can
be inserted and removed with-
out rebooting—but there are no
guarantees. The situation has
gotten much better over the last
year or so. but beware of older
PCMCIA systems.

Today's cards

PC cards have come a long
way since the early memory
cards of 1990. Virtually any de-
vice that can be implemented on
an expansion card can be fab-
ricated as a PC Card.
Memory Cards—Memory ex-
pansion devices continue to be
popular PC Card devices, not so
much for added system memo-
ry. but for running built-in ap-
plications directly off the card.
Modem Cards—PCMCIA mod-
ems (such as the one shown in
Fig. 8) are rapidly replacing pro-
prietary modems as communi-
cation devices for portable
computers. PCMCIA modems
can match the speed and perfor-
mance of stand-alone modems,
and are even being equipped
with cellular connections for
true mobile operation.
LAN Cards—Connecting porta-
ble computers to local area net-
works is becoming more popu-
lar as businesses integrate their

PussponCard

&

Hoypy Dik Controtier

FIG. 11—THE ACCURITE TECHNOLOGIES PassportCard PCMCIA floppy disk adapter
allows a floppy disk drive to be added to a portable computer with a PC Card slot.

operations and add connec-
tions to such resources as the
Internet.

Digital Video Cards—The soar-
ing popularity of multimedia
applications has dramatically
increased the demand for video
and still-frame capture prod-
ucts. PCMCIA technology allows
video and audio capture ca-
pability in PC Card products
(such as Fig. 9) for high-quality
multimedia “on-the-road.”
Hard Drive Cards—Until the
advent of PCMCIA, it was vir-
tually impossible to add a sec-
ond hard drive to a portable PC.
Fortunately, the PCMCIA stan-
dard, combined with the stun-
ning advances in hard drive
technology, allow substantial
hard drive capacities in a Type
Il form factor (such as the 105-
megabyte hard drive in Fig. 10).
Audio Cards—Games and mu-
sic-composition software de-
mands high-quality sound re-
production. PCMCIA audio
cards provide SoundBlaster-
compatibility, and output
sound to external speakers.
Even though the current trend
is toward integrating sound
systems and speakers right into
the mobile PC, the sound PC
Cards still have a place.

SCSI Adapter Cards—The
Small Computer System Inter-
face (SCS]) is a system-level in-
terface scheme that allows a
multitude of devices (including
CD-ROM drives. scanners, and
tape drives) to be connected toa
system. A PCMCIA SCSI card
opens a whole new level of com-
patibility for a mobile computer.
Floppy Drive Cards—The re-
cent trend among sub-notebook
and palmtop computers has
been to forego the floppy drive in
favor of a PCMCIA slot. However,
PCMCIA floppy disk adapters
such as the Accurite Tech-
nologies PassportCard (Fig. 11)
bring a standard floppy drive to
any mobile PC that lacks an in-
ternal floppy drive.

Although its beginnings have
been a bit rocky, the develop-
ment and broad adoption of
PCMCIA standards has opened
up tremendous possibilities for
mobile PCs. Future PC Cards
promise to provide even more
capabilities. §]



ASTRONOMERS-—BOTH
professional and ama-
teur—are just a little bit
different from regular
folks. For instance, they
think nothing of travel-
ing thousands of miles
to view a five-minute
event (such as a solar
eclipse} and they often
enjoy spending hours at
a telescope, working by
themselves under freez-
ing conditions,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>