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Better Designs - Faster

With the Personal Design Solution

The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout

Electronics Electronics

Warkbench ~ Werkbench layout

Personal edition

Full-featured schematic capture Power-packed PCB layout with
and SPICE 3F circuit simulation! autorouting and real-time DRC!
The world's best selling circuit design software. With EWB Layout is a powerful board layout package for
analog, digital and mixed A/D SPICE simulation, a producing high-quality, multi-layer printed circuit boards.
full suite of analyses and over 4000 devices. Imports Offering tight integration with our schematic capture
netlists. Seamlessly integrated with EWB Layout or exports  program, you can incorporate board layout and design
to other popular PCB programs. Still the standard for and quickly bring well-designed boards to production.

power and ease of use. Still the same effective price.

S
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£299

1
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———— : s . > |
HIGH-END FEATURES POWER-PACKED FEATURES
TRUE MIXED ANALOG/DIGITAL YES AUTOROUTING YES
FULLY INTERACTIVE SIMULATION YES REROUTE WHILE MOVE YES
PRO SCHEMATIC EDITOR YES LAYERS 32 ROUTING LAYERS
HIERARCRHICAL CIRCUITS YES BOARD SIZE 50" X 50"
VIRTUAL INSTRUMENTS YES LIBRARY SHAPES OVER 3,500
ON-SCREEN GRAPHS YES BLIND AND BURIED VIAS YES
ANALOG AND DIGITAL MODELS OVER 4,000 EXTENSIVE OUTPUT YES
FREE TECHNICAL SUPPORT YES SELECTIVE NET RIGHUGHTING YES
DC OPERATING POINT YES USER DEFINED PADS YES
AC FREQUENCY YES REAL TIME DESIGN RULE CHECK YES
TRANSIENT YES DENSITY HISTOGRAMS YES
FOURIER YES FREE TECHNICAL SUPPORT YES
NOISE YES

DISTORTION YES

CALL FOR INFORMATION
AND PRICING ON OUR
PROFESSIONAL EDITION.

30-DAY MONEY-BACK
GUARANTEE

ELECTRONICS WORKBENCH Personal Edition $299.00 56
58¢C.
EWB LAYOUT Personal Edition $299.00 $548.00

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard,
8 oo- 2 63 - 5 5 5 2 #068, North Tonawanda, New York 141202060 / Telephone 416.977-5550.
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND VALID ONLY

IN THE UNITED STATES AND CANADA. ALl ORDERS SUBJECT TO $15 SHIPPING AND HANDLNG CHARGE

For a free demo, visit our website  fax: 416-977-1818 _E-mail:ewb@interactiv.com A
at http://www.interactiv.com CompuServe: 71333,3435 / BBS:416-977-3540 Ea
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COVER STORY

31 Putting Together Your Own PC—

from Atx to Zip

There is nothing like building your own PC. Here is some advice
on determining the selection of each major component in your
computer, as well as some of the pros and cons of the many deci-

sions you must make —Rafael Avila

FEATURE
45

integrated circuits—when discrete-transistor logic circuits can do

the job—Steve Weiss

ODUCT

14 Product Test Report

Samsung DVD905 Digital Versatile Disc Player

21 Gizmo

Sharp MD-X8 Minidisc Minisystem with Internet Audio
Capability, RadioShack Optimus PRO-LS3 Indoor/OQutdoor

Speaker System—plus Gizmo News

Exploring Transistor Logic
Discover why it is not always necessary to use TTL or CMOS-logic

REVIEWS

POPULAR ELECTROMICS {IS5M 104 2:170:¥] Published manthly by
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and Gizme tiodemearks are registered in U5 and Carada by Gernsback
Publications. Inc. Papular Electronics trademeark 12 registered in U5 and
Canoda by Electronics Technology Todoy, Inc ond is licensed te Germsbock
Publications, e Printed in U5 A

Fostmaster: Fleose send address changes to Papular Eleciranics,
Subscription Dept. PO Box 338 Mount Morns, IL 61054-9932

A stomped self-addressed envelope must occompony all submittad many-
5|.'r|p|; und..l"nr artwork ar Phuluﬂmph it their returm is desired should H\u‘,’
be rejectad. Wea disclaim any responsibility far the loss or domoge of mon
uaeripts and or arlwark o photographs while in our possession o othar:
WkE

A5 0 service 1o readers, Popular Elecirenics publishes available plans or
informeation ralting to rewswaorthy products, techaiques, ond scientific and
technologicnl develapments. Becouse of possible varionces in the quality
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Electronics diseloims oy responsibility for the sofe ond proper functioning
af render-bulll projects based upen or from plans o information published
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WL ameksaanadiohister..com

SOILUON108|T Jeindod ‘8661 18G0Io0


www.americanradiohistory.com

Popular Electronics, October 1998

N

OCTOBER 1998

COLUMNMNS

12

Net Watch

E-Mail for Freel—Konstantinos Karagiannis

18

Scanner Scene
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49

Multimedia Watch

Cameras, Cards, and CD-ROMs—Marc Spiwak
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TECHNOLOGY UPDATE §

by Jake Prine

These days, timing is every-
thing. Between meetings
a and appointments, dead-
ke lines and conference calls,
' “p~—"my schedule requires that I
know the time down to the
minute. Even on weekends, I've got Little
League games to coach, shows to tape and
planes to catch. If I'm late, I'm sunk. The
problem is that it’s hard to be prompt if
my clocks aren’t correct. Even digital
clocks can be inaccurate. Power out- "
ages, dead batteries, time changes...any of
these can cause a clock to be inaccurate. The
next thing you know, you're strolling into that
important conference...an hour late. Now
there’s no need to worry, because advanced
radio technology has produced a clock which
gets the time directly from the U.S. Atomic
Clock in Fort Collins, Colorado, the standard
for time-keeping the world over. The Atomic
Clock by Arcron is the most accurate, reliable
and convenient timepiece you can buy.

The most accurate clock on Earth.
Every morning at 1:00 a.m., this “smart” clock
tunes in to the radio time signal emitted by
the U.S. Atomic Clock in Colorado and auto-
matically resets itself to the exact hour,
minute and second. The U.S. Atomic Clock is
accurate to ten billionths of a second per day.
Using molecular technology, it measures the
vibration rate of atoms—a constant—to cal-
ibrate time. This means that the clock devi-
ates less than one second
over a one million year
period! The Atomic
Clock even adjusts auto-
matically for daylight
savings time, so you
don’t have to remember
to ”spring for-
ward” or “fall
back.” This clock is
the only atomic
clock with an inter- |
nal calibrator that
creates “intelli- |
gent” adjustments
based on the latest
signal readings.
The desktop modet
is the only clock
that will not lose
time with low
power or when you
change its batteries.

\
A

The U.S. Government
always knows exactly
what time itis...do you?

New clock from Arcron uses radio signals from the
U.S. Atomic Clock in Colorado to display the precise
time, within a billionth of a second.

!

Desktop Alarm Clock

An easy time. The most accurate clock in

the world is of no use if it is difficult to oper- |

ate. The Arcron Atomic Clock is engineered in
Germany using the latest scientific technolo-
gy. It comes in two styles, the wall clock and
the executive desktop model. Both are
designed to be functional and easy tc use.
The desk clock’s display features the exact

time (in hours, minutes and seconds), month |

and date, or you can choose to display any

two U.S. or world time zones. It features a |

sleek, European design, and, at only eight
ounces, is the perfect travel clock. It also has
dual alarms, perfect for couples, and one-
touch illumination for nighttime viewing.
The handsome wall clock comes with
temperature and humidity gauges. After
you install the batteries,
watch the hands spin at 20
times their normal rate
until the clock has adjust-
ed to the pre-
cise time. Both
the executive
desktop and
the wall model
have an inter
nal antenna for
superior recep-
tion sensitivity,
withoat unat-
tractive wires.
The time to
buy is now!
Act now and
you can own
the world’s
most precise
timepiece. Both
the executive

Every morning at
SRl 1:00 a.m,, this

il “smart” clock
tunes in to the
radio time signal
emitted by the
U.S. Atomic Clock
in Colorado and
automatically
resets itself to
the exact hour,
minute and sec-
ond. The U.S.
Atomic Clock is
accurate to ten
billionths of a
second per day.

WWWL aknerieainiadiahigsiornv.com

-

Wood grain

desktop and the wall model come

with a one-year manufacturer’s
limited warranty and Comtrad’s
risk-free home trial. If you are not
completely satisfied, return your pur-
chase within 90 days for a full, “No
Questions Asked” refund.

Now Available; “Atomic” Wrist Watch

Take the world’s most accurate timepiece |
wherever you go. This analog watch takes |
advantage of the same technology as the

Atomic Clocks so its internal receiver auto-

matically synchronizes the precision Swiss |
movement to the exact time. The antenna is
aidden inside the casing, making it rugged
and comfortable to wear. It is shock- and
w~ater-resistant, and
t features a hard-
~ned mineral lens
and an elegant
_eather strap. Now,
“or an affordable
orice, you can own
a watch that’s more
precise than the
most expensive
watch in the world.

Atomic Wall Clock. . $99 $8 S&H
Atomic Wall Clock (wood grain) . . $99 $8 S&H
Atomic Desktop Alarm Clock $99 $8 S&H
Atomic Wrist Watch. . . . . .. ... $199 $8 S&H
Please specify black or white face when ordering.

Please mention promotional code 2769-13599.

For fastest service, call toll-free 24 hours a day

800-992-2966 (g 20 €O -

To ovder by mail, send check or money order for the total
amount including S&H. To charge it to your credit card
enclose your account number and expiration daie

Virginia residents only—please add 4.5% sales tax.

" comtrad

ol

2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham C ollege of E ngineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers
e B.S. in Computer Science

Nﬁv‘Electromcs Workbench Professional 5.0
\ “included in our B.S.E.T curriculums

-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
. 1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham College of E ngineering
34641 Grantham College Road
Slidell, LA 70460-6815

Davis Instruments has a complete line of weather stations
affordable enough for home and hobby use. Connect the
station to packet radio using shareware program avatlable
on Davis' Web Site and BBS

Featires Include:

= Inshoe & it -mmm = ek M
Hm& A m‘}-.&
- P = - LFTY

* Divcten. '..mm * e ot g

-nnmlr:cm W“‘

M-F 7 a m. to 5:30 p.m. Paciic Time
FAX 1-510-670-0589
M/C and VISA ¢ One-year warranty
30-day money-back guaramee .

'-"& .\\
£1098

Davis Instruments

3465 Diablo Avenue, Hayward, CA 94545-2778 « www davisnet.com
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Editorial

The Appliance Operator

In this month’s issue, our cover story deals with
putting together your own PC—at least the first
part—the pros and cons of the selection of the
necessary components. But you might ask, so
why bother? The cost savings are not as great
as they used to be. | can go down to my local
computer store, or mail-order house, and pick
up the whole computer system without knowing
a blessed thing about motherboards, CPUs,
DIMMs, SIMMs, expansion slots, and RAM.
Nevertheless, the most compelling reason to
put together your own system from scratch is
that it will give you an education that only such
a hands-on experience can provide. You can do upgrades, modifications, and
repairs much more easily, and that's where the big savings come in.

Years ago, when | finally upgraded my CW-novice ham-radio equipment, the
choice of many was to build equipment from a kit. Enter the era of Heathkit,
Johnson, Eico, and countless other domestic kit manufacturers that, most unfor-
tunately, have since gone out of business (it's a shame). The Heathkit SB301 and
SB401 receiver and transmitter | finally built was my pride and joy. It took me
months to put them together, but they were built to exacting standards with such
pride and workmanship, unmatched by mass-produced standards. Fortunately |
was not the type who expressed the “l want it now” attitude, so prevalent with
today’s youngsters—and | did not mind the time | spent reading the manual,
rereading the manual, and only then soldering the wires. In fact, many of the DX
hams | later worked (especially in the “Iron Curtain” countries), used “home-
brew” equipment, which is at least an order of magnitude harder to put together
than a kit. These dedicated radio amateurs had to scrounge up the parts, punch
the chassis, and determine their own wire harnesses—all without the aid of the
superb Heathkit manuals and pictorials.

Money-wise, by building my Heathkit equipment | probably saved about 25% over
similar equipment with comparable features from other manufacturers, which
came wired, tested and ready-to-go. Nevertheless the “real ham” looked down
upon the “appliance-operator” ham, which was the term for operators who simply
bought their rigs, turned on the power, cranked the knobs, and went on the air.
Although 25% in cost was (and still is) a considerable savings, the main reason |
put together my own ham equipment, was that afterwards | was not afraid to open
up the rig, put in modifications, troubleshoot (which | am happy to say did not
occur often over the 22 years | actively used the Heathkits), and put in any
improvements which came along. The same reasons exist today for putting
together your own PC. Appliance operators may be in the majority, but although
in the minority, those who build their own PCs experiment, explore, and in the
process, learn.

A
Ed Whitman

Managing Editor

WWW_akhenieaniadiahistary com
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JAMECO

METEX" 3'/,-Digit Digital

Multimeter
. gE/Z-d'lgit LCD 5.5"\!/1igh dizg(i)t\?)

« AC voltage: 200mV, 2V. -
200V, 700V i)
« DC voltage: 200mV, 2V, = &
20V, 200V, 1000V B
« AC & DG current: 204A, B

ZOOBA 2mA. 20mA, 200maA,

« Resistance: 2002, 2K<2
20K<2, 200KQ, 2M2, 20MQ2
Inpunmpedance 10Me2

« Auto zeroing « One-year warranty

Your Best Value Everyday!

Our commitment to you: we'll match any competitor’s price (some restricticns apply)

2X soldering Equipment
Digital Display
Soldering Station
« Electronic |
temperature
controt from
200°F to
878°F
« UL listed
« Inciudes tip

Part No. Description _ Price
105507 Digital clock kit ... $59 95
Jameco ABS Speedy Boxes

Will not crack or split

when drilled or

punched. PCB mount-

ng slots on all four

sides and the lid has a lip

for precision fit (adds 0 4'

height). Complete with four screws and iid.
Alt sizes below are for interior dimensions.
« Black ABS plastic

Part No. Size {L"xW"xD")  1-8 10-49 50-99
18921 3.1x2.0x09 . $2.25 $1.95 $1.59
18913 49x25x15..2.49 215 1.79
18892 60x35x19..2.95 249 2.15
18905 75x4.3x23..3.49 295 2.49

Jameco Solderless

Breadboards
* Low static plastic
body — CMOS safe
« Nickel plated clips designed
to withstand up to 5,000 insertion cycles
Parl Contact Size

20773

Number  Points Lxw 10 10-49
94457 100 65x04. $2.49 $2.25
20600 400 33x21.. 4.95 4.49
136901 1.600 55x23...21.95 19.95
20669 630 65x14..549 495
20722 830 65x21 ...7.95 6.95
20757 1,360 65x3.1. 11.95 10.95
20773 1660 65x43..17.95 15.95
20790 23390 6.9x5. 22.95 20.49
20811 3220 73x75...30.95 27.95

“COMPUTER PRODUCTS
Order Toll Free 24-Hours

7-Days a Week!
© 1998 Jameca 10/98

Part No. Product No. 1-4 5-9 | Part No. Product No. _Fﬁge
27115 M3800 ... $39.95 $35.95 [ 35351 XY960.. .. ... $129.95
Jameco 51 Piece Tool Kit | Analog Display |
An assortment of the T Solderin M
most essential tools for g9
maintenance and repair Station N |
jobs. Black vinyl «Te o
covered case features JUREIAIIE, -
removable pallets.a & 300°F t0 850°F (3
combination lock and a || » Protects against P
cushioned, black plastic handle. voitage spikes .
* Size; 125U x 17.5Wx 3.5'H Part No. Product No. _ Price
« Weight: 11.0 ibs. 114569 XY1683C._ .. . $89.95
Part No. Description Price a
26681 51 piecetoolkit . $99.95 Combo Soldering/
2.5" High 6-Digit Clock Kit Desoldering Station and
+ Bright Desoldering Station
25 high | w - XY968D: =
E-digi ! il Digital ‘
drlgglays Rt e Fahrenheit/
. Can be viewed from over 50" away Cendtngrade w
« 12 hour or 24 hour display switch read out %
« Fast and slow set switches * XY9680/ )
« Time hold control switch XY9995DA.
« Safe low input voltage: 9VAC AntiClog/
« Kit PC board size: 17.5'L x 3.5'W Energy Saver

« Vacuum pump
activated “on
demand’
using finger tip swnch on desolder handle

« Spike control feature

‘ 9,02
9.__-3‘

Part No. Product No. Wt.{Ibs.} Price
125508 XY960 131 ..$349.95
125516 XY999SDA 181 .. .. 449.95

SMD Tweez Iron
« Maximum |
efficiency /
ceramic heat- .
ing elements
« 120VAC
« Heater power consumption: 35W x 2
» Max. temp.: 760°F « UL approved

Part No. Product No. WL.(ihs.) Price
137031 TWZ226 (Tt $69.95
Electronic Temp-Control
Soldering Station
« Temperature

control:
500°-800°F

* Protects from
voltage spikes

« Power: 45W at
650°F = UL listed

« Includes tip

Part No. Product No.

1355 Shoreway Road
Belmont, CA 94002-4100

FAX: 1280023726348 {Domestic)
FAX: 6509592¢2503 (International)
E-mail: info@jameco.com
http://www.jameco.com

129058 XY369

| | « Usable battery voltage:

| 147598 K7300 bat. charger $19.95 §17.95

velzmenkil 8 Kits
Flashing LED Sweetheart Kit |

Shows a beating heart!
« Operating voltage:
8 to 15VDC
« Power consumption: 8mA
*Size: 25 x24Wx12'H

Part No. Description 19 1024
147555 MK101 mini kit...$11.95 $10.95
Universal Battery
Charger/Discharger
« Charges current from

15mA to 750mA
selectable

« Charges both Ni-MH
and Ni-Cad batteries

\/

10-24

1.2/2.8/3.6/4.8/6.0/7.2/
8.4/9.6VDC

Part No. Description 1-9

10 LED Mono VU Meter Kit

« Instant visualization of
audio signal levels

« Easy hook up to
a LINE tevel
(LOW input)
signal source

« Special input (HIGH
input) is provided,
which allows direct
connection to a speaker output

« Frequency range: 20Hz 10 30kHz

Part No. Descriplion -4 10-24 |

147643 K4304 VU meter.... $16.95 $14.95

Flashing LED Kit

For applications such
as model constructions. '€
Adjustable flashing speed
by potentiometers.
« Operating voltage: 9VDC
Part No. Description
147580 MK102 mini kit
Voice
Activated Kit

Uses sound to activate

the flashing of

4 bright LEDS.

« Adjustable sensitivity

« Operating voltage:
8-15VDC

Part No. Description

1-¢
147571 MK103 mini kit ..$10.95

10-24
§9.95

Electronic Gricket Kit
Sounds like a cricket
when it gets dark!

« Operating voltage:
8-15VDC

« Adjustable cricket
effect, tone and light

sensmwty

Values & Bargains
Macintosh® Quadra 610

Desktop System

* 16MB of RAM
expandable
to 68M8B

« 3.5 floppy | 4 |
drive, 240MB
hard drive
and 2X
CD-ROM

* Mac0S 7.5

« Includes
keyboard and mouse

» Video, SCSI, printer, m

modem and stereo speaker ports

Monitor not
included

¢

——

Part No. Description Price
154245 25MHz Quadra 610 ... $319.95
DEC Writer 95 Printer

Windows”® 95 Compatible

« Impact dot-matrix with 24 wire print head

« Epson and IBM emulation character set

« 13 fonts built-in

« Includes sheet
feeder, manual
and drivers
(Windows® 3.1
& 95)

» Weight: 14.0 Ibs. x

* Size: 15.9°W x
12.6'Dx 5.4'H

Part No. Description

151618 DEC writer 95

486 Motherboard
« Socket type 3
« Award BIOS
= Supports 25-133MHz; 486SX/
DX/DX2/DX4 CPUs
* Three PCl and
3iSAsslots
« 128KB cache on
board, expandable
10 256KB
« Built-in /0 con-
troller supports E
two IDE connectors
(4 devices), FOD, 2 serial ports, 1 parallel
port (SPP/EPP/ECP) mode
Part No. Description
151870

F‘———”—l

Price
95

1-y Egonol Kebard

with Trackball
« Inter-
changeable I
pointing
device ® .
from %
trackball
to solid surface For
(included) Windows'
« Extra wide buiit-in 95!
wrist rest

Part No. Description

149972 Ergonomic keyboard ..

Name.
Compary: __
Address:

ty:

Phone#:

tate/Zip:_

WWW. atneisaanadiohistery.com
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SIP UPDATE

For those of you who plan on order-
ing additional Single \nline Pin (SIP)
module-types, described in the August
1998 feature article “Surface-Mount
Audio Modules,” Sescom Inc., supplier
of these SIPs, informed us that addition-
al test equipment, such as an audio
oscillator (low distortion), an audio volt-
meter (reading to less than 10 mV), a
distortion analyzer (reading to less than
0.1%), and/or an oscilloscope (reading
to 5-mV levels) may be required for the
following modules numbers: SIP-8, SIP-
9, SIP-15, SIP-16, SIP-17, and SIP-23.
This is necessary to adjust these mod-
ules for optimum performance after
assembly. Consult Sescom, when or-
dering, to determine what auxiliary test
equipment may be required for your
module(s).

We recommend ordering their VHS
video tape “Sescom Soldering,” (de-
scribed on page 34 of the feature) in
order to learn how to assemble and
handle these tiny surface-mount com-
ponents.—Editor

VENDOR UPDATE

The address of the source for more
information in the “SCANeR and
TRACS” feature (July 1998 —page 43)
has been changed to French
Technology Press Office, One East
Wacker Drive, Suite 3740, Chicago, IL
60601. The telephone and Fax num-
ber listed in the article are the same.—
Editor

AUTHOR’S COMMENTS
ON E.Z. SIGNAL-
GENERATOR PROJECT

I noticed an error that crept into
“Build an E.Z. Signal Generator,” (July
1998 issue), which may cause a prob-
ilem for the builder. On page 64, in the
“Setup and Calibration” section, the
text correctly advises connecting the
X10 scope probe ground clip to the
+1.9 volt bus. However, the text incor-
rectly states: "...check the output
waveform of the circuit.” This implies
that the probe is connected to the out-
put jack. It should read that the probe
has to be connected to the common

LerTERS

lug of S2 for proper displays.

| also felt that the readers might be
interested in a detailed description of
the oscillator section operating theory.
integrated circuit IC1 (a Linear Tech-
nology LT1016) is a ultra-fast com-
parator with differential inputs and
complementary TTL outputs. In the
schematic, you will note the matched
loading of both outputs—which essen-
tially causes current to flow from one
output through both loads to the other
output—uwithout flowing through the
reference bus. At this load of about +3
mA, the TTL output ievels are about
+3.5V (high) and +0.3V (low), when
referred to ground.

To be able to use this circuit to drive
integrator IC3 (the LM6361 op-amp), a
bi-polar output is required. Thus, 1C2
(the LF351 JFET) is configured to pro-
vide a low-impedance reference at a
point 50% between the TTL levels, or
about +1.9 volts. Referred to this
level, the outputs are now +1.6 volts.
Resistors R3 (200 ohms) and R4 (330
ohms) provide positive feedback to pin
2 of IC1. The *=1.6V from pin 7 is
applied to this divider and reduced to
+1.0V at pin 2. This is the reference
level for the tri-wave amplitude.

Now let's assume that you have
selected 1.0 kHz full-scale, with capac-
itor C11 (.05uF) selected via S1, and
resistors R8/R14 at X2 for maximum
frequency on that scale. When power is
applied, IC1 will be in either of two pos-
sibie states: pin 7 low with pin 8 high, or
vice-versa. Let's start out with pin 7
high. The output at pin 7 will be +1.6V,
and +1.0V appears at pin 2, the non-
inverting input. Thus, the outputs are
now latched. Pin 8 is low at —1.6V, and
this voltage appears across the series
combination of R9 and R10, which is
equal to about 4000 ohms when cali-
brated. Now we have about 400 pA
flowing through capacitor C11, charging
it in a linear fashion. The output of IC3
then ramps up in a positive direction.

As the output of IC3 is connected to
pin 3 of IC1, the inverting input, when
the ramp voltage reaches +1.0V, IC1’s
outputs reverse their states. Pin 7 will
now be at —1.6V, and —1.0V will appear
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at Pin 2. Pin 8 will be at +1.6V, and
—400 pA will flow through C11, causing
it to discharge with IC3's output now
ramping down in a negative direction.
When IC3's output reaches —1.0V, the
process starts all over again.

Thus, you can expect to see the fol-
lowing waveforms at the frequency
selected on the following pins: +1.6V
square wave at pin 7 and pin 8; 1.0V
square wave at pin 2; and =1.0V trian-
gle wave at pin 3—all located on IC1.
The time period of the waveform is
determined by the formula: T = (C x
V)/, where C = .05 wF, | = 400 pA and
V = 4.0V (the total voitage excursion of
the triangle wave.) Thus, T = 500 usec,
and f= 1/T = 2000 Hz.

Hope this all helps our readers!
Skip Campisi
S. Bound Brook, NJ

OUR READERS REPLY

in response to G.L's “Haves &
Needs” letter (July 1998) asking about
“White’s Radio Log,” a publication which
listed all the AM and FM stations in the
U.S., the following online Web site is
a good source: http//www.inforamp.net/
~funk/ page2.html. | believe the original
“White’s Radio Log” ceased publishing
in the early 1980s.
K. A
Eau Gallie, FL

A listing of all the FM broadcasting
stations in North America, entitled “FM
Atlas and Station Directory” is available
from Universal Radio, 6830 Americana
Parkway, Reynoldsburg, OH 43068; Tel.
800-431-3939, Web: www.universal-
radio.com. They also have available a
similar AM station listing, “National Radio
Club AM Radio Log.”

D.S.
Piscataway, NJ

in response to George Wroe's
“Haves & Needs” letter (August 1998)
asking about programming a radio/tape
recorder like a VCR, his VCR can be
used to accomplish this. Since a VCR is
essentially an oversized cassette re-
corder, only what is applied to it will be
recorded. All Mr. Wroe needs to do is
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use an RCA-RCA patch cord from his
stereo tuner’s output to the audio input
of his VCR. Then remove the 75-ohm
coax from the VCR and set record start
and stop times as usual, ensuring that
during the programmed times, the
receiver is turned on and set to the
desired station. Playback can then be
made through the stereo by using the
AuUDIO ouTt terminals from the VCR and
the Aux/PHONO connection on the stereo.
If Mr. Wroe only has a radio with a
headphone jack, the same procedure
can be used with the appropriate patch
cord. If a headphone jack output is
used, some test recordings will have to
be made to ensure that the audio pre-
amp is not being overdriven. Without a
stereo system, playback can be made
using the 75-ohm coax to the television
(just like playing back a recorded
video). Although no video is recorded,
audio playback shouid be as good as
any standard cassette. | have used a
VCR in this manner to record my band,
by furnishing audio from our mixing
console.
J.C.
Zephyrhills, FL

RADIO-CONTROLLED
CLOCKS

| recently bought one of those radio-
controlled clocks that is supposed to
keep accurate time by tuning in on radio
signals sent out from the National
Institute of Standards and Technology
(NIST) station WWV, in Fort Collins, CO.
The signals are generated by a Cesium
atomic reference that is located there.
However, the clock | bought just hangs
on the wall and refuses to do anything. |
am in love with the idea of having an
accurate radio-controlled clock in my
house, and | think that the only thing that
is wrong is that the low-powered radio
receiver that is installed in the clock is
just not sensitive enough to pull in the
station's reference signal at my location.
While | haven't inspected the insides of
the clock, the whole mechanism is
housed in a box not much larger than a
pack of cigarettes. | believe that it uses
a loop-stick antenna. | think that if | con-
structed a tuned RF amplifier, perhaps a
superhetrodyne circuit, and piped the
RF up to an antenna close to the clock,
| may be able to solve the problem.

However, if | knew the frequency
that they were using, | could measure
the received signal strength at this loca-
tion. It would also be important for me to

know the method they use to modulate
their carrier and the code arrangement
used to control the clock. Do any of the
Popular Electronics readers have any
information on this? | would like to know
what | can do to get this clock operat-
ing. There may be other people out
there who are having a similar problem.
Bob Dinlocker

815 Shaw Avenue

Lansdale, PA 19446

HAVES & NEEDS

| have enjoyed reading Popular
Electronics since 1994. | started to

build a high-voltage power supply, but
F'm stuck on the hook up of a fly-back
transformer. | salvaged one from an old
IBM monitor, with the part number
MSH1FCT31. There are 13 pins at the
base, and three wires—two at the top
and one at the base. | have not been
able to find any information on this part,
and have no idea how to hook it up.
Can any readers can provide a diagram
of this part or any easy way of hooking
it up to a power supply?

Karl Jondahl

305 Roger Street

Glasgow, MT 59230
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Electronic Circuits and Components

Discover the standards and application of common types of electronic components
and how they are used to form complete circuits in Electronic Circuits and
Components. Sections on the disk include: Fundamental Electronic Theory, Active
Components, Passive Components, Analog Circuits and Digital Circuits. The CD
ROM includes:

* Interactive laboratories « Supervisor notes
* Full audio commentary - Editable worksheets
* About 20 links to pre-designed Electronics Workbench circuits

The Parts Gallery

Many students have a good understanding of electronic theory but still have difficulty
in recognizing the vast number of different types and makes of electronic compo-
nents. The Parts Gallery has been designed to help overcome this problem; it will
help students recognize common electronic components and their corresponding
symbols in circuit diagrams. This CD ROM incorporates a quiz so that students can
check their knowledge of electronic components and symbois. The CD ROM includes:
+ Over 150 component and circuit photographs « Supervisors notes
* Self-test Component and Symbol quizzes + Hundreds of electronic symbols

To Be Released Soon!

A series of interactive CD ROMSs provides a comprehensive and up-to-date introduc-
tion to the world of electronics. The series provides a sound understanding of the prin-
ciples and behavior of electronic components and the circuits to which they are con-
nected. Two new CD ROM disks are to be released in the very near future. They are
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| do electric motor repair, and | need
a low ohmmeter suitable for inductive
circuits. | think an analog type is more
suitable for this type of work. | would
like to get instructions on how to build
such a meter that can register one ohm
or less full-scale.
A. Falcone
554 Union Bivd.
Totowa, NJ 07512

I am looking for schematics for a
Hewlett-Packard 1220A oscilloscope
and for a Precision VTVM Model| 88—
which are both in need of repairs. Any
troubleshooting information on these
two units would be appreciated.

Frank M. Cahn Montero
Diag 4C #27-98 Las Villas
Zipaquira, Cund.
Columbia

| recently resurrected my Harmon
Kardon, Model 930 steréo receiver (vin-
tage 1972) and have it working with the
exception of a problem with the stereo-
FM mode. The manufacturer could not
supply a shop manual or even a
schematic diagram of the unit, due to its
age. Can any readers help me?

Skip Allen

11 Allen Farm Road

Barrington, NH 03825 [ ]
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By 2008, computer-related employment will jump by an
estimated 60% nationwide for trained programmers —
with as many as 400,000 NEW jobs opening up!

Now, with NRI
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in-demand skills you need
to build a top-paying
career — or business of
your own — in this high-
growth, high-opportunity
field!

“Those with up-to-the-minute
skills can almost name
their price.”
— The Washington Post —

In as little as a year, you can become the
highly skilled computer programmer
today’s companies seek — and see your
NRI training literally pay off! In fact,
according to The Washington Post, annual
starting salaries range from $32,000 all
the way up to $47,000 in some cities for
those with expertise in the top program-
ming languages!

F

Master today’s hottest languages!
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E-Mail for Free!

M ost of you reading this have
noticed a growing problem with
your home's “family” PC. As more peo-
ple in the household begin to use the
machine, more and more requests for
personal Internet accounts start coming
in. No matter how you try to explain that
no two people can be online at a time
with one machine anyway, and that
sharing an account is a perfectly natural
solution, you'll hear complaints like:

“But, Dad, | don’'t want Jenny read-
ing my e-mail!”

Or, perhaps:

“But, Mom, | can never figure out
which messages are for me.”

Good arguments, but not every ISP
supports multiple mailboxes for one
account. And as you start to do the math
in your head, paying an extra $20 a
month for each household member can
really add up. How do you satisfy each
family member’s need for an e-mail
address without breaking the bank?

Simple—get free e-mail!

No, we're not talking about free
Internet accounts. You'll still need a
dialup account with an ISP to take ad-
vantage of that glorious Web whose
praises we've been singing since this
column’s inception. However, the solu-
tions here will make sure you have e-
mailboxes galore and stili be able to
pay your mortgage.

Two of the solutions we look at are
accessed through your machine’s Web
browser (hence the definite need for a
dialup account). One of the free
providers’ offerings will only work
through the use of a proprietary soft-
ware package, and you have to dial in
to the company’s own access nodes.
For those who don’t want anything but
e-mail (perish the thought!), you'll find
this free solution the coolest of ali.

What's that you say? Do we sense
a cliché coming our way? Yes, you're
right, you'll never be able to get a meal
at noon without paying for it in some
way. You will have to put up with a
minor inconvenience when enjoying
free e-mail: Advertising.

Is it really an inconvenience, though?

12 Advertising is so common on the Web

KONSTANTINOS KARAGIANNIS
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Hotmail, run by software
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-giant Microsoft, is one of the true conveniences found on the Web. Sign up
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for a free e-mail account, and access it through any Web browser.

that most people have become used to
it. Do you really mind ads in magazines?
Most people don't. I've bought certain
magazines just for the ads, especially
when shopping around for a good price
on something.

So if you can handle the aforemen-
tioned drawback and don't mind a
slight delay in receiving your e-mail
(it's not quite as fast as a standard
POP3 e-mail account), this month’s
column may save you a fortune.

HOTMAIL

It's no surprise that one of the most
popular free e-mail providers, Hotmail,
is a spawn of the world's largest soft-
ware company. Microsoft has created a
wonderfully easy-to-use and efficient
service. Regardless of what some critics
and the government might say about the
company in general, Microsoft has, in
our book, done no wrong with this site.
But don't take our word for it, take a
glance at the numbers. More than five
million people use Hotmail regularly. We
even know of quite a few small busi-
nesses that use accounts with Hotmail
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to cut down on expenses.

One of the nicest features of the ser-
vice is that ycu don't have to pretend to
be different people to get more than
one free e-mailbox for yourself. Hotmail
fets you have multiple accounts, and,
get this, check them simultaneously.

Setting up an account doesn't take
very long. Simply point your browser to
the site, answer a few questions, and
you're set. Each time you visit the site
from then on, simply enter your login
and password, and your mail will be
exposed to your eyes only.

Those who are familiar with e-mail
software will find that many popular con-
venience features are supported in
Hotmail. For starters, you can “cc:” mes-
sages to up to 20 different addresses.
This ensures Hotmailis a great solution
for even business applications.

We were surprised to see that you
can send and receive attachments.
This is a feature we wouldn't have
imagined was available to Web-based
e-mail, but it is. The only limit is that a
file coming in or going out can't be larg-
er than 1 MB.
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Speaking of file size, Hotmaillets you
store up to 2 MB of received e-mails on
its server. After that limit is reached, the
service will delete old messages with
new ones that come in. Don't worry—it
will warn you in plenty of time to enable
you to backup old e-mails to a disk (and
how much old e-mail do you really need
to keep, anyway?).

Something we should point out about
this service and the other Web-based
one that we'll get to later is that you can
access your e-mail from any computer
that has Internet access and a browser.
This means that even if you don't have
a laptop, you can still travel and find a
business center or even public library
and stay in touch with the world.

As with any e-mail account, in a mat-
ter of days you'll find yourself to be the
target of junk e-mail. It's inevitable—
people and companies sell e-mail
addresses to direct marketers as fast as
they can get them. To help you sort out
some of the junk, Hotmail provides you
with customizable filters. If you know
that a particular e-mail address sends
you nothing but junk, automatically get
rid of messages coming from it—a nice
touch for a free service.

JUNO

We've hinted at it, and a few of you
were probably intrigued by the idea.
Totally free e-mail, no Net account
required. Even if you have an account,
though, Juno might still provide the
best solution for you. Let's say you
have two PCs in your home, and you're
online. If little Jenny from our earlier
example wants to check her e-mai,
you have to logoff so she can dial in,
right? Not with Juno (we won’t touch on
the expense of the extra phone line
you'd need for such a scenario).

Juno provides a free download of its
software, or, if you aren’t online, you
can get it by calling 800-654-JUNO
(the diskette, including shipping, costs
$8.82). Once the software’s installed,
you have to go through a slightly ardu-
ous setup procedure. Composed of
more questions than a standardized
test in school, the setup is Juno's way
of making you do its ad-sales staff's
demographic homework for them. On
the positive side, once you're done
telling the service all about what makes
you really you, chances are that a good
majority of the ad banners you'll be
stuck looking at will at feast have
something to do with your interests.

'.r_'t‘.::'lj.*:‘_: Welcome to the Juno ||
What Is &
g Web Site
Can | Sec i
whobewelopedt T0 find out more about
FAQAburise  Ammerica’s free Intemet e-mail 5
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AccemNumben t0DICS to the left.
Techaical Suppont
Mveiingonjue O, 1o get a free copy of the
Comctjemo  Jynow software, click the
M ko Hutton below marked Get
Swewes Juno Now =
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Juno lets you have free e-mail access even if you don’t have Web access. While the company's Web
site lets you download its proprietary dialup software, you can also call up to get i.
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new Click here to Learn More!
« Get your own Yahoo! e-mail address.
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bopyngno 1994-1998 iz fn: All rights reserved. :J
i " iareet Dk =T = SRR LY 2

After visiting the most popular indexing site on the Web, Yahoo! 's free e-mail service is only a click
away. Yahoo! Mail even lets you uccess other POP3 accounts. making this site truly worthy of its

exc lamumry name.

To access the service, you'll have to
choose from one of 400 phone num-
bers. Odds are in your favor that you'll
find one that is a local phone call. If not,
you can always read and compose e-
mail offine, only letting the toll charges
add up while you're sending and receiv-
ing (which you may be able to do in
under a minute).

A benefit of the Juno service and
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software is that e-mail is automatically
stored on your PC. That means there's
no limit to how much e-mail you're
allowed to keep in your inbox. This
makes Juno much more like a “normal”
e-mail account.

On the flip side, it has a limitation
that we just can't fathom. The soft-
ware’s on your machine, there’s no

(Continued on page 30)
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Product Test Reporr

Samsung DVD905 Digital
Versatile Disc Player

S amsung wasn't in the first wave
ashore when Digital Versatile
Disc (DVD) players were launched in
April 1997. The South Korean electron-
ics giant elected to design and build its
own player, rather than source one
from Panasonic, Sony, or Toshiba, as
most other brands did. By sitting out
the early innings, Samsung could study
market evolution and develop features
that would differentiate it from the com-
petition. Besides, there was no great
advantage to being first, as there was-
n't a great deal of DVD software avail-
able to stimulate player sales. By the
time you read this, about 1000 DVD
titles will be available for sale or rental.

Although DVD players can be found
for as little as $299, Samsung’s
DVD3905 stakes out the high ground—
above $700—where Sony has enjoyed
great sales success for full-featured,
high-performance players. Samsung's
DVD carries a $749 sticker and a fea-
ture that is found nowhere else: RGB-
type component video outputs that
mate the player to high-end video pro-
jectors and monitors. Behind its distinc-
tive pewter-finish, anodized-aluminum
faceplate is another feature that desig-
nates high-end DVD players: built-in
decoding for the format's Dolby AC-3
Digital Surround soundtracks.

DVD EXPLAINED

Muitichannel digital audio is one
standard feature of the DVD format. But
digital video is what differentiates it from
all that's come before. In case you
missed the hype, here’'s some back-
ground on DVD. Uniike 12-inch video
laser discs, which store images in ana-
log format along with a digital sound-
track, DVD is all digital. it is a laser-read
optical disc that's the same size as a
compact disc (CD), but is capable of
compression levels that yield a capaci-
ty of from 7- to 27-times greater than
the roughly 650-megabyte limit of
music CDs or computer CD-ROMSs.
DVD uses the MPEG-2 compression

14 method—that's the same compression
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method that enables direct-broadcast
satellite (DBS) TV systems, such as
DSS and Echostar, to send so many
high-resolution video channels down to
a TV-set-top box.

DVD and DBS video have about the
same horizontal resolution (480 lines)
as most relatively new TV monitors.
Compare that to about 425 lines for
laser disc, 330 for a live NTSC broad-
cast, and 240 for VHS videotape. Its
vertical resolution is also about 480
lines, which is converted within the
player from progressive to interlaced
scanning for display on NTSC televi-
sions (or PAL/SECAM, where appropri-
ate). For the record, the DVD players in
computers retain progressive scanning
for display on non-interlaced PC moni-
tors; but when connected to TVs
through the PC's video-out jack, the
image is converted to interlaced scan-
ning that TVs can display.

Like the laser disc, DVD can carry all
manner of supplemental information
about the program, and it is capable of
various special effects including freeze-
frame, slow-motion, random access to
indexed “chapters,” and more. It shares
with laser disc the new Dolby AC-3
Digital Surround, by which the sound-
track is output as six discrete channels,
including a subwoofer channel. For less
elaborate home-theater systems, DVD
also carries analog Dolby Pro Logic
Surround—whose four channels are
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matrixed on the digital stereo sound-
track.

Where DVD leaves laser-disc audio
in the dust is the number of sound-
tracks it can hold—up to eight in differ-
ent languages, and as many subtitles
for translation. In practice, though,
discs now sold in the U.S. usually carry
only English, French, and Spanish dia-
logue and subtitles. It can be different
elsewhere in the world. (We'll explain
why shortly.)

The new format is called digital
“versatile” disc for good reason. lIts
current manifestation is DVD “video”
for prerecorded movies. Eventually,
there’ll be DVD “audio,” an improve-
ment on CDs by virtue of higher-reso-
lution sampling rates and discrete
(rather than multiplexed) multichannel
recording. Meanwhile, PCs with DVD-
ROM (Read-Only Memory) already
have arrived—the MPEG-compressed
equivalent of today’s CD-ROMs. Here’s
where DVD’s roughly 5- to 18-gigabyte
(GB) capacity can really be exploited.
Recordable DVD is just emerging in the
DVD-RAM (Random Access Memory)
format, though storage is currently limit-
ed to 2.6 GB per disc side.

Generically, the DVD format can be
single-sided or dual-sided—and dual-
layered on either side. The latter feat is
achieved by instructing the laser pickup
(through on-the-disc coding) to shift its
focus below the topmost layer of bits
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3-amp regulated power controls. #22-%63
supply powers DC devices
from home AC. #22-504

1.99

Durable project box
with aluminum and
plastic lid. #270-1801

19.99

Soldering work
station has dual-
powered iron—
just flip a switch
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40W. #64-2184

Multicolor heat-shrink
tubing. Red, white,
9.99 blue and clear.

6-piece, precision Pkg. of 7. #278-1610
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electronics project or repair. You'll find the hottest gear for everything from making simple repairs and testing
circuits to building speaker systems and designing your own electronic devices. Even hard-to-find parts and
accessories that might not be on our shelves are available for fast delivery direct to ycur door—just ask a store
associate about RadioShack Unlimited. For our store nearest you, cell 1-800-THE SHACK (1-800-843-7422).

RadioShack.

You’ve got questions. We've got answers.”

Prices apply at participating RadioShack stores and dealers. Independent RadinShack dealers and franchisees may not be participating in‘this ad or stork or special-order every item advertised.
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and bumps (with two-way mirror type
reflectivity) to a subterranean level with
sufficient reflectivity to bounce the
ones-and-zeroes back.

At the time of this writing, there are
dual-sided and dual-layered discs for
movie DVDs, but no duai-sided dual-
layered discs (e.g., not both). There's
little need for that. Most movies fit well
within the 2-hours and 15-minutes
capacity of a single DVD side. Mean-
while, most Hollywood studios are
issuing their movies on a single DVD
in both pan-and-scan (4:3 aspect ratio)
and “original wide-screen” (read “let-
terboxed” of whatever ratio—16:9 or
1.85:1 or even wider Panavision) for-
mats. They come either as dual-sided
or single-side, dual-layer. If it's a dual-
sided disc, you have to flip the disc
manually because, at this time, there
are no DVD machines that automati-
cally reverse the optical pickup to play
the flip side of the disc—an old feature
in analog laser disc players.

When buying a DVD player or discs,
you ought to know that both hardware
and software are regionally-coded for
use together in different parts of the
world. That means that a disc meant to
be sold in one geographic region won't
work on a player designated for use in
another area. For example, the U.S. is
Region 1, and players and discs sold
here are clearly so marked. if you send
friends in Ireland or Mexico a Region 1
DVD, it won't output any video (only
audio) on their respective, Region 2
and 4 players. Ditto if you bring home
some Japanese animation or Hong
Kong martial-arts movies on those
countries’ DVDs—they won’t compute
on your U.S. Region 1 machine.

The reason for splitting the world into
six regions is to protect the movie indus-
try's distribution schedules. Frequently,
a Hollywood film is released later else-
where in the world than in the U.S.—by
which time Americans can obtain a
videotape (and now DVD) of the movie.
By regionally-coding the DVDs, audi-
ences elsewhere won't have access to
the movie on video before it's shown in
theaters in that region.

The reason the soundtrack is play-
able on any region's machines is be-
cause the DVD format was designed to
be backward-compatible with music
CDs. Every DVD player is also a full-
featured CD player—older CDs have to
be playable on the same machine as
forthcoming DVD audio discs.

The SIN? Pulse and Bar measurements indicate
that there’s no significant over- or under-shoot
in the way the player handles the relative timing
of chrominance and luminance components.

When it comes to Color Purity, Samsung’s
DVD90S is perfect—every color's dead-on;
i.e., there's no shift in phase, no under- or over-
saturation.

EVALUATION

As in our earlier report on Pana-
sonic's DVD player (November 1997),
we used the Sony DVD test disc (HLX-
4001) for this report. When a more chal-
lenging industry-standard test disc
becomes available from an indepen-
dent producer, we'll try it. Meanwhile,
we've added one measurement from
the “DVD Spectacular” disc (DV7001)
by Delos International.

A particular track on the disc tests
for any video-signal leakage into the
DVD’s audio soundtracks. At just 210
microvolts, we found that the video
leakage from Samsung's player had no
noticeable effect. As in the past, the lab
used the CBS CD-1 test disc, which
has been the industry standard for test-
ing CD players for many years, to mea-
sure the DVD player’'s digital-audio
functions.

Having said that, let's look at the
numbers generated by the Advanced
Product Evaluation Laboratory, our
independent testing facility in Bethel, CT
that performs the measurements. The
player's frequency-response output is
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virtually ruler-flat, maintaining sharp-
ness to the extent of the DVD format's
inherent resoiution. Meanwhile, as you'il
see in the accompanying charts and
graphs, the SIN2 pulse and bar mea-
surements indicate there's no significant
overshoot or undershoot in the way the
player handles the relative timing of
chrominance and luminance compo-
nents. When it comes to color purity, the
Samsung DVD905 is perfect. As the
vectorscope shows, every color’s dead-
on: There’'s no shift in phase, and no
under- or over-saturation.

The unit's video signal-to-noise ratio
is very good, as measured through the
composite-video output jack. You won't
find any analog video source with a
measurement this good. It might have
scored even better had we taken the
reading through the player’s S-video or
component RGB video outputs. Each
type sends luminance information to the
monitor separately from the color, while
component video refines the process by
further splitting the red, green, and blue
signals. At this time, few mainstream
home TVs have component input jacks,
and even for those that do, the industry
has yet to settle on standardized con-
nectors. S-video is more commonplace,
although still not universal. Composite
video remains the common denomina-
tor for all TV hookups.

Regarding stairstep linearity, this test
measures how well the player resolves
different shades of gray. The resuilts are
acceptable and might have been better
if the measurements at each stage were
either closer to 0%, or more consistent
in their degree of deviation.

In most aspects of digital-audio
performance, measurements for the
DVD905 were very good to excelient.
The results represent performance for
the two-channel PCM linear stereo
tracks, not the six-channel Dolby Digital
Surround or four-channel analog Dolby
Surround.

The frequency response showed no
audible deviation through the audible
range from 20 Hz to 20 kHz—off just
insignificant fractions at the extremes.
Total Harmonic Distortion (THD) was
likewise negligible. As for the S/N ratio,
dynamic range, and channel separa-
tion, they're acceptable, but not the best
that the format can support. As stated
earlier, the DVD905 has no significant
leakage of video that could adversely
impact the audio signal.

It's possible that audio performance
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The DVDY0S's Stairstep Linearity (a measure-
ment of how well the plaver resolves different
shades of grav) is acceptable.

would be better in the Dolby AC-3
Digital Surround mode, because each of
the multiple channels carries a discrete
digital signal that's isolated from the
other, compared with the multiplexed left
and right channels for analog stereo.
The DVD905 has a built-in decoder for
Dolby digital, so you can send the six
output channels directly to a six-channel
amplifier, and then onto five speakers
and a subwoofer. If your home-theater
setup is limited to a four-channel Dolby
Pro Logic amp or to conventional stereo,
you'd simply connect the designated
leads for these from the DVD player.

TABLE
TEST RESULTS—SAMSUNG DVD905

Al electrical mieasuremnents were performed by the Advanced Product Evaluation
Laboratory using the Sony HLX-4001 test disc for DVD-video performance, the GBS CD-
1 standard test disc for digital-audio periormance, and the Deles DV7001 test disc for

video-noise leakage to the audio signal.

Brand: Samsung

Model: DWVDE05 Digital Versatite Dise
Player

Price: 5745

DIGITAL VIDEQ MEASUREMENTS
Frequency Response
(Measured with a multiburst tast signal)

Frequency Video Oulput
(MHz) {dB)
0.50 .00
1.00 0.00
2.00 0.05
3.00 0.00
3.58 0.0a
4.20 0.0&

SIN? (squared sine-wave) Pulse & Bar
{Used to chsarve relgtive chrominance fo
iuminance delay and gain

Color Purity
(Signal disptayed on vectorscope as phase-
angle relative to color reference-burst

Video Signal-to-Noise Ratio

(Luminance, 10 kHz to 4.2 MHz)
Level Video Output
(IRE) (dB)

100 51.0

Stairstep Linearity
{Measures how well the player resolves
different shades of gray)
Step Video Output
(%)
=5
0
-4
—4
-8

O A WA -

DIGITAL AUDIO MEASUREMENTS
Reference Level (D dB, 1 KHz):

2.14 volts

Frequency Hesponse:

20 Hz to 20 kHz, +0.1 to —~0.2dB
Signal-lo-Hoise Ratio (“A” Weighted):
04 5 dB

Dynamic Range (“A” Weightad):

BA.8 dB

Total Harmenic Distortion

Fel 0 dB @ 1 kHz, includirg noise:
0.009%

Channel Separation

Ref 0 dB @ 1 kHz

83.5 dB (left channel)79.0 dB (right channel)

ADDITIONAL DATA
Random Access Time:
0.75 seconds

Scan Time:

2.8 seconds

Power Requirements:
20 watis

Dimensions (H x W x D, inches):
43/ X 16-1fp x 13-/
Weight:

10-1/4 pounds

FEATURES
« DVD video player (MPEG-2)
+  Video CD pldyér (MPEG-1)
+ Music CD player
» Dolby AC-3 Digital Surround decoder (6
channels)
« Dolby Pro Logic Surround mi;_(-down (4
channels)
PCM linear stereo mix-down {2 channels)
Composite (2), RGB, and S-video outputs
Audio phono-jack outputs (8 total}
Optical digital audio-output
Direct digital audio-out (bypasses internal
AC-3 decoder)
«  Front panel variable-brightness display
«  [Huminated multifunction universal
remote control

e« s o o @
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CONCLUSION

In hands-on evaluation of the
DVD905 with a selection of DVD
movies, the player performed as
promised. lts illuminated remote con-
trol is a thoughtful touch, as people
usually watch TV in subdued lighting.
And as in many recent Samsung prod-
ucts, the onscreen menus are easy to
understand and navigate.

DVD is still a relatively new format,
though, with features that continue to
evolve. So, if you're thinking of buying
a player, it's best to focus on electrical
performance compared with conve-
nience features. Performance is impor-
tant because your financial investment
actually goes beyond the hardware.
Until a large DVD rental market devel-
ops—it hasn't yet, though it's in the
cards-—you'll be buying DVDs at $20
to $30 each. Rentals notwithstanding,
you'll probably buy some DVDs any-
way as keepers for your home library—
those movies which you've always
admired and know you'll play time and
time again.

With optical discs, your investment
won't lose resolution over time, as is the
case with magnetic tape. Consequently,
buy the best-performing DVD player
you can afford to get the most from your
DVD collection.

For more information on the Sam-
sung DVD905, contact Samsung Elec-
tronics America, 105 Challenger Road,
Ridgefield Park, NJ 07660; Tel. 201-
229-4000; Web: www.sosimple.com, or
circle 100 on free information card. W
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SCANNER ScCENE
Great Diversion With Triple

Conversion!

ne of the ticklish problems that

traditionally disturbs scanners
is interference and image frequencies.
RadioShack's PRO-2041 desktop (and
mobile) scanner fights back with its
interference-reducing triple-conversion
circuitry. Not that triple-conversion scan-
ners have never before been seen, but
it's a feature normally reserved for those
priced at the high end. The PRO-2041
signs in at a shade less than $300,
which we'd say is a good price for such
a unit.

The PRO-2041 has 400 memory
slots arranged in 10 banks. There are
10 priority channels, plus 10 additional
monitor memory channels that allow
you to temporarily store frequencies
discovered in searches before you
transfer them into the permanent mem-
ory. The Auto-Store feature allows you
to store new frequencies easily and
rapidly, even preventing the duplication
of stored frequencies. Stored frequen-
cies may be automatically arranged in
consecutive order to facilitate scanning
at the maximum speed of 25 chan-
nels/sec. It searches at 50 steps/sec.

There are 17 preset ranges for
searching, or you can set up your own
ranges anywhere within the PRO-
2041s generous tuning range. This
range is 29-54, 108-174, 380-512,
and 806-960 MHz (minus the celiular
bands, which cannot be restored). Note
that this includes the VHF aeronautical
band.

This unit includes a power supply
for AC operation, but you can also use
it with an optional DC vehicie power
cord. The PRO-2041 is the closest to
RadioShack’s top-of-the line desktop
scanner, and yet it costs $100 less.
That alone makes the scanner worthy
of consideration by serious monitors
with a keen eye towards a good deal.

CHANGES IN
FREQUENCIES

The EPA's National Vehicle and Fuel
Emissions Lab in Ann Arbor, MI, is

18 changing frequencies. The frequency of

The triple-conversion circuitry of RadioShack’s
PRO-2041 desktop (and mobile) scanner fights

interference—a feature normally reserved for

high-priced units.

408.00 MHz will be replaced by 164.45,
173.375, and 173.9125 MHz.

New York City Police Department’s
highly complex communications system
was recently reshuffled, and there’s an
entirely new frequency plan. You can
check it out on your computer at:
www.radiotech.com/nypd.htm. Some of
the many notable new features include
several local Staten Island special chan-
nels being simulcast with their citywide
counterpart channels, including traffic
and the Special Operations Detachment
(SOD).

In Mansfield, MA, police set up on a
new frequency of 159.675 MHz. Joining
them there are several other MA towns
like Oxford, Holden, Dartmouth, and
Bellingham.

An Internet user reminds monitors
that even though it didn’t receive much
hobby publicity, a few years ago the
VHF aeronautical band was expanded
beyond 136 MHz and now extends to
137 MHz. There’s air traffic control
activity on these expanded frequencies;
also (on certain frequencies) you can
hear airline company communications,
similar to what many have long enjoyed
monitoring, between 128.825-136.525
MHz. Other expanded band channels
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designated exclusively for airline com-
pany air/ground use are spaced at 25-
kHz intervals between 136.5~136.975
MHz (ie., 136.5, 136.525, 136.55,
136.575 MHz, etc.).

TRAIN SCANNERS

A reader in Kansas asks about the
odd data signals he often monitors on
457.9375 MHz. We wondered too, but
recently learned that this is a popular
frequency used nationally by many
freight railroads for so-called EOTMs
(End-Of-Train Markers). Personnel in
the engine dial up a certain code num-
ber on EOT control equipment. This
number matches the code number of
the EOT unit located at the rear end of
the train and activates the device. This
device then transmits certain digital
data that can be viewed on a screen in
the engine cab. Data sent might advise
when the brakes release, show the
brake pipe pressure, tell whether or not
the end of the train is moving, etc. EOT
safety equipment is required because
modern freight trains no longer have
red cabooses, wherein once rode an
employee who provided this informa-
tion. The general opinion is that hobby-
ists can’t decode these digital data
transmissions.

MILITARY MONITORING

Someone once observed, “Monitor-
ing is where you find it, so don't be afraid
to search.” How true! A reader in the
National Capital area decided to see if
activity might be found in the seldom-
reported federal band lying between the
high-frequency edge of the 2-meter ham
band (at 148 MHz) and the low-frequen-
cy edge of the commercial VHF band (at
150.80 MHz).

What a pleasant surprise when
plenty of communications were found
on 148.68, 148.93, 148.95, 148.98,
149.00, 149.05, 149.0875, 149.10,
149.15, 149.30, 149.35, 149.40, 149.53,
149.54, 149.65, 149.84, and 149.875
MHz. These signals were from Navy, Air

(Continued on page 30)
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TUNE IN, LOG ON,
AUDIO OUT

MD-X8 MINIDISC MINISYSTEM
WITH INTERNET AUDIO CAPA-
BILITY. From Sharp Electronics
Corporation, Sharp Plaza, Mahwah,
NJ 07430-2135; Tel: 800-
GOSHARP; Web: www. sharp-usa.
com. Prices: MD-X8, $799.95; AD-
AJ1 Digital Sound Card, $299.95.

What do you do when you want to
tune into a favorite talk show or listen
to some music? Where do you go to
preview the latest music releases?
Until quite recently, the answers
would have been pretty straightfor-
ward. Youw’d have turned on your radio
or CD player and taken a trip to your
local record store. You probably
wouldn’t have thought to turn on
your computer—even if it’s equipped
with a CD-ROM drive and satellite
speakers—for the sole purpose of
listening to music.

These days, however, there is
literally a whole world of music, as
well as other audio programming,
available at your fingertips—if those
fingertips happen to be resting on
your PC’s keyboard and that PC is
connected to the Internet. On-line
music marts offer audio snippets of
new releases, tempting you to buy the
latest CDs without leaving your desk.
Don’t want to spring for the whole
disc? Some web sites let you purchase
single tracks for as little as 99 cents
each. You can listen to FM, AM, and
shortwave radio stations from around
the globe, and even tune in fo scanner
frequencies on-line. Want to keep up
with your alma mater’s sports teams?
Tune into college radio stations for
live, real-time broadcasts of games.
Sample the music of struggling
unknowns, or visit the web sites of
big-name bands. For a more literary
experience, you might want to down-
load books-on-tape.

For more details an music and
other audio delights available on the
Internet, see the accompanying arti-
cle, “Netmusic.” Here, we’ll show you
one convenient way to save the music
you download and to play it back
anywhere, anytime, with CD-like
quality.

Sharp’s MD-X8 Computer Network
MiniDisc (MD) Mini-System is not
your typical bookshelf stereo. The MD-
X8 is designed to allow direct record-~
ing of Internet audio to MiniDisc,
using an optional digital sound card
and connecting cable to link the stereo
to a laptop or desktop PC equipped
with a PCMCIA Type II slot.

Before we probe its Internet capa-
bilities, however, let’s take a look at
how the MD-X8 performs as a stereo.
It’s a good-looking, compact unit, with
an odd mix of futuristic and old-fash-
ioned styling. The MD player/recorder,
tuner, and three-drawer CD player,
and its 80-watt (total power) amp are
housed in a single 91/,-X 11-7/,,-X
121/ ,-inch unit finished in two con-
temporary shades of steel gray. Two
speakers (7-13/ ¢ X 113/, X 11-1/ 4
inches) feature silvery-gray grilles on
wood-grain boxes that look somewhat
anachronistic against all that metallic
gray. The other throwback to yester-
day’s components is the large number
of controls and inputs found on the
front panel—a distinct contrast to
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today’s trend toward streamlining—
several of which are used for comput-
€r connections.

The front panel is divided into two
distinct sections. The larger one (span-
ning about 7Yz inches across) is on the
left side and is finished in light gray. To
the right is a 2-inch wide, darker-gray
portion. The left side is home to the
MD player/recorder, tuner, and CD
player. The front-loading MiniDisc
compartment occupies the top spot,
surrounded, clockwise from the right,
by the COMPUTER NETWORK, MD EJECT, MD
RECORD, CD EDIT, CD TRACK SELECT, MD~MD
EDIT and POWER buttons.

The CD player is found on the bot-~
tom portion. Three separate drawers
are stacked vertically, each with an
OPEN/CLOSE button to its right. Above
the CD trays are controls for the tuner.
Below them are a row of connectors:
headphone jack, auxiliary input (and
aux input level control), mic jack (and
volume control), and PC and key-
board jacks.

The darker gray (right) side of the
main unit features a vertical array of
controls. From top to bottom, there are
MD PLAY/PAUSE and MD stop buttons; the
VOLUME control; 3D SURROUND, X-BASS,
and EQUALIZER buttons; a “multi con-
trol,” whose up, down, left, and right
arrows are used for a variety of func-
tions; an ENTER button; three ¢D LAY
buttons (one for each tray); a SINGLE
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PLAY/ PAUSE button that will play all three
discs in a row; and a sTop button.

The front panel’s most prominent
feature is an LCD that measures a
whopping 5%z X 2 inches and is back-
lighted with a lemon-yellow glow. It’s
easy to read the display from across a
room, even without switching to
quadruple-size characters, which is an
option. In standard character mode,
there are four lines showing disc name
and track fitles; in extra-large mode,
only the disc name is displayed. “Big-
screen” graphics indicate changes in
the pseudo-surround settings and
illustrate discs being loaded. The LCD
also displays menus for the unit’s MD-
editing and timer functions.

Physical set up for strictly audio
use is a simple matter of connecting
the two speakers and AM and FM
antennas to the main unit’s rear
panel. Other rear-panel connections
include analog input and output
jacks, optical and coaxial digital
inputs, and phono input jacks, allow-
ing you to hook up video gear and/or
other audio components. The front-
panel PC and keyboard inputs simpli-
fy computer connections.

Once the keyboard is plugged into
the front-panel terminal, it can be used
just as if it was connected to a
PC—almost. First, not all the keys will
be functional. You can use all the num-
ber and letter keys, as well as the space
bar and the enter, shift, and delete keys.
Most, but not all, of the punctuation
signs are available for use. Only the left
and right arrows will work.

Both the MD and CD players offer a
host of playback features, including
audible fast forward and reverse, direct
track selections, and an automatic pro-
gram search system that finds the
beginning of each track. Automatic
programmable music selection (APMS)
is used to select specific tracks to be
played on a MiniDisc or compact disc.
For CDs, APMS selections can be made
using either the remote control or the
main unit; only the remote control can

Gizmo is published by Gernsback Publications,
Inc.. 500 Bi-County Blvd., Farmingdale, NY
11735. Senior Writers: Christopher Scott and
Teri Scaduto. Copyright 1998 by Gernshack
Publications, Inc. Gizmo is a registered trade-
mark. All rights reserved.

be used for MD APMS selections.
Repeat and random modes can be used
in conjunction with APMS.

When it comes to recording, the
MiniDisc format is light-years ahead
of cassettes, and not just in sound
quality. Each digital disc contains a
table of contents (TOC) of information
on track numbers and recording areas.
The player/recorder is able to read
that information, and act upon it, for
instance, to automatically locate the
point at which a recording can begin
and to keep track of (and inform you
of) the remaining recordable time
before you begin recording. Track
numbers are automatically inserted
when recording on a MiniDisc. With
digital recordings (from CD, DAT, or
MD), track numbers correspond to
those on the original recording. With
analog sources, a pause of more than
1.5 seconds is seen as a space between
tracks, and numbers are assigned
accordingly.

lliimlll
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The on-screen Sharp MD Controller.

If you’re sitting at the computer
within arm’s reach of the MD-XS8,
and you’ve got the remote control on
hand, most of those features are
redundant. But when it comes to
recording from the Internet, and edit-~
ing/titling Internet or any other
recordings, this is the way to go. If
youw’re familiar with working in the
Windows environment, you’ll have no
trouble erasing, moving, or dividing
tracks; or creating MD labels.

When you use the MD-X8’s MD
portion to record programming from
the built-in radio, the entire recording
is considered a single track. It is possi-
ble, however, to divide the recording
into two tracks, perhaps to separate
two different performers in a live con-
cert, or back-to-back talk shows.
When recording talk shows, you can
double the disc’s recording time by
selecting monaural long-play mode.

One of the most convenient features
about the MD-X8—one that’s lacking
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in most modern audio systems—is its
built-in timer. Particularly in light of
the unit’s MD recording capability,
whether the source be standard radio
or Internet broadcasts, including a
timer allows you to timeshift record-
ings. For instance, there’s a show called
Hour of the Wolf that airs on a local
non-commercial radio station at the
ungodly hour of 5:00 on Saturday
morning. We enjoy the sci-fi short sto-
ries that are read, as well as the musi-
cal selections played. With the MD-X8
we can set the timer to record the
show, and listen to it on a portable MD
player at our leisure (on the train, in
the car, or while walking). Time-shift-
ing is similar to setting a VCR. Using
on-screen menus, you select timer
record, enter the start and stop times,
the source, (and for radio recordings)
the station preset number. By setting
the MD-X8 to mono long-play mode,
we were also able to tape “As | Flease,”
which comes on at 6 AM. (In LP mode,
we could record a maximum of 148
minutes.)

Unfortunately, the timer can be
programmed to record only one event.
Although the MD-X8 knows what
date it is, the timer doesn’t understand
dates. You have to set the timer and put
the unit in timer standby-—which, like
in early VCRs, puts the entire stereo
temporarily out of service.

When recording from CD to MD,
the easiest method is called One-Touch
Editing. Load the CD, insert a MiniDisc,
and press the cp~To-MD button, and the
disc will be copied, track by track. For
custom recordings, the MD-X8 allows
you to record single tracks, a series of
tracks that appear in succession on the
CD, or a selection of tracks that have
been programmed using APMS. You
can enter track titles, artist name, and
the like with either the on-screen key-
board or a PC keyboard.

MD-to-MD recording can be done
by connecting a portable MD player
to the MD-X8. To make a straight
copy, press the MD-TO-MD EDIT button,
and the audible and text information
will both be copied. The copy-protec-
tion scheme known as SCMS will not
allow you to copy from MD to MD if
the original MD was digitally copied
from a CD, however.
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Many of the MD-X8’s features are
commonly found on bookshelt Mini-
Disc systems, either because they’re
standard to the MD format, or because
their inclusion simply makes sense.
SRS 3D sound, a pre-programmed
equalizer with six modes (flat, heavy-
1, heavy-2, vocal, soft-1, and soft-2),
and X-Bass low-frequency enhancer
are all standard fare on good book-
shelf systems. As we go to press, how-
ever, the MD-X8 is the only MD
recording system to offer the PC con-
nectivity that makes recording audio
from the Internet a snap.

Such recordings require the pur-
chase of the optional AD-AJ1 digital
PCMCIA (PC-Card) sound card and
cable. Also required is a computer
running Windows 95, with a PC-Card
Type 11 slot, a Pentium processor run-
ning at 75 MHz or better, at least 12
megabytes of memory, a hard disk
with 2 megabytes or more,and a 1.44-
MB floppy drive.

The sound card drivers and the MD
controller are found on the included
diskettes. The software must be in
stalled before the hardware is connect-
ed. The sound card is inserted into the
PCMCIA slot, the included cable con-
nected to the card’s 15-pin terminal,
and then the cable’s other end is
plugged into the MD-X8’s Pc CNT input.

Because the sound card is Windows
95 plug-and-play compatible, instal-
fation went smoothly on our Compaq
laptop. Once the drivers had been
installed and the card inserted, the
computer was able to download music
from the Internet. The MD-X8 can
record anything you can hear with
your computer, including music stored
in WAV or MIDI files, streamed audio
from a RealPlayer, MPEG-2 and -3
encoded recordings, audio from a PC
game or from a CD played in your CD-
ROM drive, and input from a comput-
er microphone. The soundcard con-
verts the audio into a SPDIF digital sig-
nal that can be recorded on the
Minidisc.

The type of file is selected from
the on-screen Multimedia Properties
menu. Playback is controlled with an
on-screen Media Player, which fea-
tures controls similar to those found
on CD or MD player. Other options

and settings are accessed via pull-
down menus from the Media Player’s
tool bar. For example, you would select
“open” from the file menu to open a
file, and then use the play button to
begin playback.

Of course, you’re going to need
some files to open before you can start
playing them. Where can you find
them? Well, you can go out to a com~
puter or musical instrument store and
buy MIDI files on disk. You can also
find floppies and CD-ROMs that have
MIDI data on them packaged as sup-
plements in computer magazines. But
by far the greatest variety and selec-
tion can be found on the Internet. The
next article in this issue of “Gizmo”
tells you what’s available, where it can
be found, and how to get it.

Once you’ve got it, what can you do
with it? Well, with the MD-X&, you
can record it to MiniDisc to enjoy at
home or on the road (if you also have
a portable MD player). The AD-AJ1
software serves a second purpose: It
turns your PC into a controller for the
MD-X8. The on-screen MD Controller
application can be used to turn on the
MD-X8, activate all MD playback
functions, adjust the volume and
recording levels, display the disc and
track names and playing/recording
time, and control recording and edit-
ing functions.

The on-screen MD Controller has a
large display that indicates disc and
track names, track numbers, and play-
ing/recording time. It offers a mixer,
volume control and level meter, STOP,
PLAY/PAUSE, FF/REV, REC, and APSS (Auto
Program Search System) controls; and
a RECORDING MODE button, for selecting
stereo or mono Lr mode. Clicking on
the sYNCHRO REC button puts the MD in
the recording standby mode, so that it
will immediately start recording when
music begins playing. Pressing the
AUTO MARK button instructs the MD-X8
to record as a single track all of the
songs played by the computer. The ToC
EDIT button is used when you want to
write to the MDs TOC, and MD LABEL is
used to create labels for the MD cur-
rently in the player.

Pressing the on-screen ACCEss but-
ton puts the MD-X8 into its Computer
Network mode. Recording from the
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PC is as easy as putting the MD-X8
into synchronized record mode and
playing the music you want to record.

Once a recording is made, the MD
Controller simplifies editing functions,
too. The PC keyboard (plugged into the
computer, not the minisystem) can be
used to enter disc and track names.
The printer can then be used to output
a hard copy of the MD label you’ve
created, which is a definite improve-
ment over trying to hand-print the
names of all the songs that fit on an
MD on a label small enough to be
affixed to the disc!

The MD-X8 is a niche product that
falls within a market niche. MiniDisc,
while continually making inroads, has
not yet gained mainstream status. It has
found its greatest acceptance among
young, on-the-go consumers. Internet
audio has a long way to go before it
even becomes noticed by the average
consumer—so far, its biggest fans are
computer-savvy young men. We sus-
pect that there are a lot of college kids
out there who would love to get their
hands on the MD-X8 with its digital
sound card accessory kit. The question
is, can they afford it? Luckily for Sharp,
the mini-system can stand well on its
own, even without the Internet option,
so its appeal should be widespread.

Netmusic
Tune intfo a world of audio program-
ming—via the Internet]
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We are firm believers in the individ-
ual’s right to freedom of choice—but
are well aware that most of the things
we do in our lives are prescribed, or
proscribed, by various factors. The
society we live in, our socio-economic
position, our level of education, our
religious affiliation, our government,
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and our families all strongly influence
the choices we make. We’re well
aware, if not always on a conscious
level, of the role those institutions play
in shaping the way we decide to live.

But there’s another strongly influ-
ential factor in all of our lives: the
technologies that are available to us.
Of course, as technology opens new
doors, old ones are slammed shut. Just
try to get to the store by horse-and-
buggy today. Unless you’re living in
Amish country, cars have effectively
erased that option. And how about
that box of 5!/,-inch diskettes you
have lying around? You won’t find a
computer that’s compatible, except at
flea markets or garage sales.

If we had to name any one tech-
nology that is most dramatically alter-
ing the way people work, play, and
interact today, we’d have to say it’s the
Internet. Its impact has yet to be fully
determined, but even in its formative
years, its scope is remarkable and
growing by the minute. Need to
research a term paper, article, or a
company that will be interviewing
you for a job? Log on, search, and
yow’ll be inundated with information.
Want to network with working moth-
ers, shortwave enthusiasts, stamp col-
lectors, quilters? There’s a chat group
out there waiting with open arms.
Need to make airline reservations,
check the weather in Des Moines, find
the lyrics to an old Steel Eye Span
song, play a game of Scrabble, locate a
copy of a video, an out-of-print book,
or the latest CD? Try the Web.

One thing the Internet seems des-
tined to change is the way we produce,
distribute, buy, and listen to music.

Taking advantage of today’s multi-
media home PCs, webmasters have
been creating sites enhanced with
graphics and sound. It stands to rea-
son that a mainstream on-line music
store would offer audible samples of
the discs it’s trying to sell. It’s also not
surprising that today’s young, com-
puter-savvy music fans would try to
see just what they could get away with
in terms of copying and distributing
bootleg audio over the Net.

The world of Internet audio in-
cludes both those extremes, and every-
thing in between. Anyone can log onto
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Many Internt music sites are for-profit on-line
record stores, such as CDNow.

The RealPlayer can be used to stream audio
from a variety of sites, including Oz FM
(www.oztm.com).

cdnow.com and order CDs. If you
want to penetrate the legally question-
able world of bootleg music swapping,
however, it will take some time and
effort to locate the sites and to be
admitted. We won’t delve into that
murky arena, but will focus on the
above-board, legitimate sites that are
offering a huge variety of music, talk,
sports, and other programming over
the Internet—usually with the intent
of turning a profit.

In 1997, more than 30 million
Americans used the Internet, either
at home (about 60%) or at work.
According toa WWW User Server sur-
vey from the Graphic, Visualization,
and Usage Center, the average Internet
user 18 35.2 years old with a mean
average household income of $58,000.
More than half of those surveyed have
college or advanced degrees, 33.41%
are women and 68.7% are men.
Another poll, conducted by Dataquest,
found that the most popular uses of
the Internet were research/education
(42.4%) and surfing (30.5%)—and
that only 0.5% of respondents spend
time using real-time Internet audio.
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That figure is bound to rise sharply
over the next few years. Consider a few
more stats: More than 26,000 Web
sites already use audio, Yahoo! adds
31 new music sites every day; 34% of
the sites visited by people surfing from
their homes are music related; David
Bowie’s Telling Lies single was down-
loaded 450,000 times in one week, by
people in 87 different countries; and
more than 15% of U.S. broadcast radio
stations have an on-line presence. One
artist and composer, Todd Rundgren
(www.tr-i.com) is trying to sell his
forthcoming album in a unique way
and solely over the Internet.

Want to get in on the Internet audio
action? It’s not difficult, and—unlike
getting in on the ground floor with
other audio formats—it probably
won’t cost you a thing,

There’s a good chance you already
have just about everything you need:
a multimedia computer, with sound
card, speakers or headphones, and a
modem with a minimum speed of
28.8 kbs; an Internet connection; and
a Web browser. The one remaining
“component” is an audio player
that—get this—is completely free of
charge. The audio player is actually a
software utility. It can be contained in
a Web browser or it can be a stand-
alone application.

Several services have players avail-
able to be downloaded and installed,
which is a mixed blessing. There’s a
lot of choice, but it can be a daunting
task to learn the lingo and determine
which is best for your listening style
and tastes. But since money, for once,
18 no object, you can try out each one
and use the one you like best, or keep
several installed for when you might
need them.

All of the audio available on the
Net is, of course, in the form of digi-
tal data. The difference isn’t in the
data per se, but in the encoding and
delivery methods.

The two most popular types of
Internet audio delivery are via stream-
ing and in file formats. Streaming
audio is transmitted in close to real
time. Packets of compressed audio data
are sent to your computer, pass
through a buffer (to minimize any
interruptions caused by Net conges-
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WHERE TO FIND INTERNET AUDIO

www.aZbmusic.com

www.audible.com

www.audionet.com

www.cdnow.com

www.davidbowie.com

www. hardradio.com

www.iuma.com
(or try http://207.126.103.17)

www.liquidaudio.com

www.macromedia.com

www.musicblvd.com

www. musicmaker.com

www.real.com
www.rocktropolis.com

www.thedj.com

www.fowerrecords.com

www.unc.cdu

AT&T’s website features the company’s own technology for
downloading audio files.

The site offers downloadable audio books, courses, and
conferences. The company (Audio Web) also sells a device
that records the programming from your hard drive so
you can listen to it in your car.

This Internet radio network features music, audio books,
sports talk, and the BBC.

Four years ago, twin brothers just out of college started this
virtual music store that’s now making millions each year!

David Bowie is one of many popular musicians with his
own web site. (Try www.”yourfavoriteartist”.com and
maybe you’ll get lucky!)

The world’s #3 audio site and largest online music station,
this site offers 24 -hour, commercial-free music sample,
news, reviews, concerls, and online chats.

The Internet Underground Musicians Archive site offers
works by independent artists.

Here’s where to get the Web’s mos! popular file-format
audio player.

Home of Shockwave, an audio streaming system that
integrates with Macromedia’s Director multimedia
authoring program.

This online music emporium is run by N2K (www.n2k.com),
a company that would like fo se¢ electronic delivery supplant
physical media. Music Boulevard offers more than 200,000 titles.

Go to this site to create your own custom CDs, with prices
beginning at $9.95 plus shipping costs.

Start here and download your RealPlayer 5.0}
Here’s where to find rock-n-roll.

Tune into any of this sites 60+ channels of non-stop music.
If you hear something you like, link to CDNow to buy itf

The music retailer giant has a commanding online presence
as well.

This classical music site offers many links to other sites.

tion), and are played back. It’s some-
what like listening to a radio or CD:
Turn it on and music plays. When
Internet audio is sent in a file format,
such as .au, .wav, or .aiff, the data is
reduced to allow quick transmission,
the files are downloaded completely,
and then they can be played back at
any time. The fidelity is generally better

than that of streamed audio, but down-
loading files doesn’t offer the immedi-
ate gratification of real-time listening,
It’s also possible to download MIDI
files, and there are some CD-quality
digital audio files available to be down-
loaded to your hard drive—or record-
ed to cassette, CD-R, or MiniDisc.

The leading streamed audio format
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is RealNetwork’s RealAudio (www.
realaudio.con). An estimated 30 mil-
lion RealAudio players have been
installed, and the RealAudio Web site
is among the top 10 most-visited sites.
There are more than 450,000 hours
of live audio content available over
the Net every week. All different sorts
of Web sites incorporate RealAudio
files. You can find music to suit just
about any taste, as well as sporting
events, and radio broadcasts from
around the world, static-free, and just
plain free.

The RealAudio player is available at
www.realaudio.conr, the latest version
is RealPlaver 5.0. Downloading and
installing it is a simple matter of fol-
lowing on-screen instructions. After
the file is downloaded, you close all
open browser windows, launch the
installation file, relaunch the browser.
and youw’ll be ready to start listening
(or, to be more accurate, to start look-
ing for something to listen to—which
we’ll get to soon). The RealPlayer itself
offers controls similar to those found
on a CD player, with the addition of
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a viewing screen that can display 25
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You can find all sorts of interesting radio pro-
grams on the Net, including Pacific Radio’s
“Democracy Nowl!”.

promotional material, album covers,
lyrics, and the like.

The technology behind the
RealAudio player is scalable across var-
ious bandwidths. What that means to
you is that, regardless of your Webh
connection (14.4-kbs modem or T1),
you can receive audio programming in
real time. That’s not to say that you’ll be
hearing the same thing over a 14.4~kbs
modem that you will over an ISDN or
better connection. The audio quality is
directly proportional to the speed of
your connection. With our 28.8-kbs
modem, the sound was decent. When
the music began skipping due to over-
crowding on the Net (actually, pausing
to wait for the buffer to fill), we were
advised to switch to a 14.4-kbs speed,
and the drop in sonic quality was dras-
tic. We wouldn’t want to spend much
time listening to music with such low
resolution. For sampling new bands,
however, or listening to international
radio broadcasts, RealAudio was fine,
even at the lower data rate.

Liquid Audio (www.liquidaudio.
corm) is to the distribution of file-for-
mat Internet audio what RealAudio is
to streaming—the premiere Web site.
In preparing music to be downloaded,
Liquid Audio employs a suite of tech-
nologies, beginning with music mas-
tering and software encoding, adding
Dolby Digital noise reduction tech-
nology and watermarking tools to
thwart would-be pirates and encryp-
tion technology. There is also Liquid
MusicServer software, which delivers
the audio files to your computers, and
a Web-music player called the Liquid
MusicPlayer CD. 1t resembles a CD
player in that it provides the familiar

PLAY, STOP, PAUSE, FF, and REV buttons.
And, like the RealPlayer, it also offers a
viewing window, with a row of but-
tons beside it, from which you can
choose to see displayed such options
as lyrics, cover art, track listings, and
promotional materials. Finally, the
Liquid MusicPlayer CD has buying
buttons—-<lick on one to purchase the
track, and on the other to buy the
entire CD.

Liquid Audio’s intent is to serve as a
link between the consumer and the
world of commercial music produc-
tion. Right now, the commercial end
consists primarily of small, indepen-
dent labels, but Liquid Audio is vigor-
ously pursuing partnerships and
alliances not only with more main-
stream record labels and artists, but
also with powerhouse Microsoft, Real-
Networks, and the American Society
of Composers, Authors, and Pub-
lishers (ASCAP). Liquid Audio recently
announced plans to integrate support
for Microsoft NetShow 3.0 and to sup-
port the Microsoft Advanced Streani-
ing Format, or ASF, which will allow
music encoded for the Liquid Music
System to be streamed by any ASF-
compatible system. Liquid Audio also
plans to make available a new Liquid
Music Player media datatype for
RealNetworks upcoming RealPlayer
G2. So, in reality, it’s not a matter of
choosing between file format and
streaming audio—the lines between
the two are fuzzy, at best.

Liquid Audio uses streaming audio
to allow you to preview music that
you might want to buy. For instance,
we logged onto liquidaudio.com,
clicked on What’s New, and learned of
a CD set called Jimi Hendrix: The BBC
Sessions, which consists of digitally
remastered TV and radio perfor-
mances recorded between 1967 and
1969 for the BBC by the Jimi Hendrix
Experience. We were able to preview
a few of the songs, view photographs
and video (played at a very slow frame
rate}) of Hendrix and his band, and
read the lyrics as we listened.

There’s a plethora of music and
other audio program out there, but
finding what you want to hear can be
a bit of a struggle. We’ve provided a
list of several popular Internet audio
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sites in the box on page 25, but it’s by
no means all-inclusive.

We decided to dive right in and
start surfing. On our first expedition,
we located a great site that provided
real-time audio—music, news, you
name it—from radio stations around
the world-—Great Britain, India, Italy,
France, and about a dozen more. Any
recent immigrant would enjoy listen-
ing to the sounds of home while work-
ing or playing on a computer. And the
site provides a convenient way to hear
news from other countries, something
that is sadly lacking on most American
TV and radio news programs. Un-
fortunately, at that point we were just
playing around; we did not jot down
the URL, and we have not been able to
locate the site again!

In our attempts to do so, however,
we did come up with another good
one: a shortwave radio page on the
Southwest Missouri State University
site (www.smsu.edu.contrib/library/
resources/swave.html). That one
offered links to shortwave radio sta-
tions just about everywhere. We
tuned into the BBC’s Science in Action
program, and heard stories about
“gene detectives” who were tracing
the migrations of early humans, a
telescope powerful enough to see
men walk on the moon, and “identi-
ty-challenged neutrinos.”

It’s both fun and frustrating to
search out Internet audio sites. We
experienced frequent problems—
everything from a site not recogniz-
ing that we had downloaded the latest
version of the RealAudio player to
audio dropouts caused by Net conges-
tion. We got “object not found” and
“This server has reached its capacity
for the requested URL” messages. But
we kept on going and found some
good stuff for our efforts.

Will the Internet supersede other
ways of buying and listening to music?
Not anytime soon, as far as we’re con-~
cerned. There’s been a lot of talk about
convergence—the merging of home
computers with home entertainment—
but so far the PC seems to be staying
put in the study, the TV and stereo in
the family room. Will there come a day
when everyone has an Internet con-
nection in every room of the house?
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When wireless, portable PCs became
small and cheap enough to compete for
listeners with the Walkman and the car
stereo? Perhaps. But for now we’re just
glad to find a new place to search for
interesting radio broadcasts, hear new
bands, and shop for CDs without drag-
ging a three-year-old through Tower
Records.

Outdoor Listening

OPTIMUS PRO-LS3 INDOOR/
OUTDOOR SPEAKER SYSTEM
(Cat.No. 40-4079). From Radio-
Shack, A Division of Tandy Cotp-
oration, 700 One Tandy Center,
Fort Worth, TX 76102; Tel: 800~
THE-SHACK. Price: $200/pair.

We love to spend time outdoors in
our yard in the spring, summer, and
fall, puttering around the garden,
reading a book, or just hanging
around. The sounds of the wind
rustling through the maples, birds call-
ing, squirrels chattering—it’s peaceful
and relaxing.

Who are we kidding? Here on
Long Island, whispering winds and
singing birds get a lot of competition.
There are lawn mowers and leaf
blowers; airplanes, auto traffic, and
the Long Island Railroad rumbling by;
kids fighting or playing, but shrieking
in any case; and their parents yelling
at them to be quiet.

Then, just when we were about to

retreat indoors, close the windows,
and turn on the air conditioner to
avoid hearing a simultaneous medley
of that inescapable song from Titanic,
something unintelligible from Busta
Rhymes, and “Don’t Sleep in the
Subway,” the Optimus PRO-LS3
Indoor/Outdoor Speakers arrived
from RadioShack. We decided to
stand our ground, and see if they
could help us reclaim our outdoor
aural environment.

The PRO-LS3 speakers have a
power-handling capability of 75 watts
rms and are said to be able to handle
peaks of 150 watts. Each speaker’s 11-
X 7-X 6-inch cabinet houses a 5-inch
polypropylene woofer and a 1/,-inch
ferrofluid-cooled tweeter. Designed
for indoor or sheltered outdoor use,
the cabinets are weather resistant to
pratect them from the elements, but
they’re not waterproof. When used
outdoors, they should be placed in a
protected spot.

Set up can be a breeze or a real
headache, depending on where your
source is located. There’s nothing
tricky about the supplied mounting
brackets, and hanging the speakers is a
straightforward affair. Running the
wires can be difficult, especially if the
source equipment is on the other side
of the house. In our case, we snaked it
from the living room down through
the basement, out a hole drilled in the
basement wall (for a previous outdoor-
equipment installation), and back up
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from under the deck. The manual rec-
ommends using 18-gauge speaker
wire for runs of up to 25 feet and 16-
gauge wire for longer runs.

The second story of our home
(/office) is cantilevered out two feet
beyond the first floor, creating an
overhang that was ideal for sheltering
the PRO-LS3s. A large deck spans most
of the back of the house, with 6-foot
lattice privacy fences on the sides. We
mounted one speaker at ear level
(when sitting) in each of the two cor-
ners formed where the deck meets the
house, about 24 feet apart. We used
the corner placement to boost the bass,
and the speakers were well under-
neath the cantilevered overhang.

The manual recommends using one
pair of speakers for every 200-400
square feet of space. In a larger area,
you tend to get hot spots of loud sound
near the speakers when you turn up
the volume loud enough so that it’s
audible over the entire space.

Even in our less-than-ideal mount-
ing locations, the Optimus speakers
performed admirably, and we have no
hesitation recommending them for
outdoor use. We tended to do most of
our listening at low to moderate vol-
ume levels to preserve neighborhood
harmony, and the background music
provided by the PRO-LS3s was pleas-
ing whether we were lounging on the
deck or doing the ubiquitous yard
work. For parties, we could crank
them up with equally pleasing results.

We feel a bit bad about contribut-
ing to our neighborhood’s noise pol-
lution level-—but, hey, if you can’t
beat ’em ...

Gizmo News
Sega Pins Its Hopes on Dreamcast

Sega Enterprises Ltd., whose Safurn
game player was trounced in the mar-
ket by Sony’s PlayStation and Nintendo
64, has announced plans for a next-
generation system. The new system, to
be called Dreamcast, is based on
Microsoft’s Windows CE operating
system, which provides an open,
expandable architecture. Three other
big-name partners have contributed to
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Dreamcast. Hitachi provided a cus- 27
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tomized SH4 processor; NEC designed
the PowerVR2 3-D graphics engine;
and the XG sound engine came from
yamaha. Dreamcast also features two
64-megabit synchronous DRAMs, a
12x CD-ROM drive, and an internal
33.6-kbs modem.

NEC is hoping that its second-gen-
eration graphics device, the PowerVRZ,
which can process more than 3 million
polygons per second—about twice the
rate of today’s arcade games—and
poasts a pixel-fill rate of 200 million
pixels per second, will attract the
notice of PC manufacturers. Charles
Bellfield, NEC’s multimedia strategic
business unit manager, pointed out
that game titles written for Dream-
cast will also run on a PC “or other
platform.”

Yamaha is positioning its XG 32-
bit embedded RISC processor, capable
of 64-channel adaptive differential
pulse code modulation, as the next-
generation sound source—MIDI’s
successor. The XG format is backward
compatible with MIDL

What does all that souped-up hard-
ware mean to the gamer? Excellent
graphics and sound-processing power.
Dreamcast’s image-processing capa-
pilities include fog, anti-aliasing, bump
mapping, environment mapping, alpha
plending, and spectacular effects, both
in real-time and interactively, in 16.8
million full colors, with VGA resolu-
tion. To further sweeten the deal, Sega
will offer Visual Memory, a PDA-like
accessory that will connect with the
controller to serve as backup memory
and as a personal Viewer, showing
information that other players can’t
see in games with more than one
player. Visual Memory also can be
used as a stand-alone portable gaming
machine.

Dreamcast will make its Japanese
debut in November, but won’t be
available in the States until late 1999.

FTC Report on Consumer’s Online
Privacy

According to the Federal Trade
Commission, consumers have little
privacy protection on the Internet.
The FTC’s Report to Congress on
Privacy Online, the result of a three-

28 year study in which more than 1400

Web sites were surveyed, concluded
that “industry’s efforts to encourage
voluntary adoption of the most basic
fair information practices have fallen
short of what is needed to protect
consumers.”

Of the Web sites surveyed, only
14% provide any notice of their infor-
mation-collection practices, and only
2% provide a comprehensive privacy
policy. Of the 212 children’s sites,
89% collect “personally identifiable
information” directly from children,
and less than 10% provide for some
form of parental control over the
information gathered from their kids.

The report noted four information
practice principles that “are widely
accepted as essential to ensuring that
the collection, use, and dissemination
of personal information are conduct-
ed fairly and in a manner consistent
with consumer privacy interests.”
Those four principles are notice,
choice, access, and security.

«The Commission’s survey of Web
sites tells us that industry efforts to
encourage voluntary adoption of these
principles has not met with great suc-
cess,” said FTIC chairman Robert
Pitofsky. “More incentives are neces-~
sary to encourage self-regulation and
to ensure consumers that their per-
sonal information will be protected
online. In fact, the online marketplace
is unlikely to reach its full potential
until consumers are confident that
adequate protections are in place to
protect their personal information.”

The FTC recommends legislation
for protecting children’s privacy
online, calling for laws that would
require Web sites that are aimed at
children and that collect personal
identifying information from children
12 and under to provide actual notice
to the parent and to obtain parental
consent. In cases where that informa-
tion would allow someone to contact
the child off line, and when the infor-
mation is to be publicly posted or dis-
closed to third parties, parental con-
sent would be required before the
information was collected. When a
child’s e-mail address is collected
(such as to enter a contest), the site
must notify parents and give them the
opportunity to have the address

WWW athetdcaanadioRistery com

removed from the site’s database.
When the children are older than 12,
web sites would have to inform the
parents that information was being
collected from their children.

«The FTC’s survey shows that
many Web sites collect a variety of
information from children, but that
few take steps to provide for mean-
ingful involvement from parents in
the process,” said pitofsky. “That’s why
the Commission is recommending leg-
islation that will put parents in con~
trol of information that is collected
from their kids.”

The FTC has developed a privacy
web page called About Privacy (Www.
ftc.gov), where consumers can find
information about how to protect
their privacy online and off.

DVD-ROM Dirives to Outsell
DVD Players?

According the British market
research firm Strategy Analytics Ltd.,
over the next few years, shipments of
DVD-ROM drives will far outpace
those of DVD video players. The
company forecast shipments of less
than one million DVD players in the
combined U.S. and European markets
over the next two years, while the
emergence of PCs with 400-MHz-
and-faster processors, as well as
MPEG-2 decoding software, will
prompt sales of millions of DVD-
ROM drives in the same time frame.

«The success of DVD hinges on
the home-PC market,” said Strategy
Analytics analyst David Mercer.
«pVD video is achieving modest suc-
cess, but its potential is limited. By
contrast, millions of home-PC buyers
will choose DVD-ROM simply as a
better CD-ROM.” Mercer noted that
the growing home-multimedia plat-
form will encourage the development
of DVD-ROM versions as enhance-
ments to CD-ROM titles, which will
eventually lead to improved “edutain-
ment” and games offering full-motion,
full-screen video, and 3-D graphics.

Strategy Analytics expects salcs of
DVD players in this country to level
off at about 500,000 units a year until
DVD recorders become available
(within ten years), allowing the digital
format to replace VCRs. =
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Give a “Friend

a Year of

e ‘T lectronics

@& Tun this Christmas™

Does fighting the crowds at Christmas short-cir-
cuit your holiday fun? Don’t blow a fuse this
year...for the friend who shares your love of
project-oriented electronics — or a youngster
who may need only a spark to ignite a life-long
interest — give a gift subscription to Popular

. Electronics.

Popular Electronics readers get the know how
they need to build exciting, educational, and
useful projects like these. ..a professional-qual-
ity home-security system...an autoranging fre-
quency counter...a nine-band shortwave re-
ceiver...a radio-controlled car...a telephone
scrambler...an aviation receiver...and even a
robot!

PLUS...Gizmo, our honest and straight-shoot-
ing review of the latest consumer-electronics
gear...Market Center, featuring mail-order
merchants that are ready to help you in all your

~ hobby activities...articles and columns cover-

ing every aspect of the electronics hobby —
including antique radio, shortwave listening,
ham radio, computers, scanners, circuit de-
sign, and more!

7/
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SAVE MONEY.. A great gift to receive, Popu-
lar Electronics is also a great gift for you to
give! The Special Holiday Rate saves you
$41.89* off the newsstand price on each gift.
You can save another $41.89*when you start or

extend your own subscription at the same time. ~== y

It's our “thank-you” for sharing Popular Elec-
tronics with a friend at Christmas.

Send no money, unless you prefer. We'll be glad
to bill you in January, 1999. Just take a brief
moment to go over your gift list and make sure
you haven't forgotten anyone who might ap-
preciate the many benefits of Popular Elec-
tronics. Then write the names on the attached
Gift Certificate and mail it back in the postage-
paid reply envelope . . . we’'ll take it from there!

Your friends will receive a handsome gift an-
nouncement card signed with your name just
before Christmas. And all through the new year

/

they’ll remember and appreciate your thought-" - 7
ful gift! So don’t blow a fuse.. .take it easy and 72 ;:

enjoy the holidays. Give Christmas gifts of Pop-
ular Electronics!

*Basic sub rate — 1 yr/$24.99

LPopular Flectronics
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NET WATCH

(continued from page 13)

Web interface, yet you can't send and
receive attachments. Isn’t that odd? But
still, free is free, and for some people,
Juno will provide a nice way to interface
with the digital world, yet not shell out
any cash to do so.

YAHOO! MAIL

No we're not just making an excla-
mation about the word “mail.” Yahoo!
Mailis a Web-based, free e-mail service
from the Web’s most popular site-index-
ing presence: Yahoo! This company
wants you visiting its popular page as
often as possible, and has found anoth-
er way to keep Web surfers coming
back on a regular basis.

Like Hotmail, Yahoo! Mail can be
accessed from any machine that's con-
nected to the Web and has a browser
installed. However, it's not a clone of
Hotmail. There are a couple of features
that make Yahoo! Mail stand out.

For starters, the site you use to
access your mail is directly linked to
Yahoo!'s popular Four11 directory
lookup engine. This can be handy if you
forgot an e-mail address. If you know
the address and details of the person
you want to get in touch with, then why
not keep track of him or her digitally?
Yahoo! Mail provides a secure person-
alized address book that makes it easy
to bring your contacts with you, without
actually carrying them.

Now, let's mention a realfy incredible
feature: You can access non-Yahoo! e-
mail accounts! That'’s right, if you have
a standard POP3 account, Yahoo! will
allow you to check it and send mail
through it. The convenience of this fea-
ture alone makes Yahoo! Mail worth the
advertising you'll have to put up with.

Currently you can send or receive up
to three attachments of 500K each in
any e-mail message. The site claims
that in the future this size may increase.
As for regular e-mail size, you can store
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" HOT SITES
Hotmail
wwwcitotmai. com

e

Juno
WWW. fUno. com

- Yahoo! Mail
Www.yahoo. com
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up to 3 MB of data on the Yahoo!
Server—not bad at all. As with Hotmail,
customizable filters are available, so
you can cut down on which messages
you receive in the first place.

How do you sign up? We give, in
“Hot Sites,” the URL for the standard
Yahoo! page. Click on the Yahoo! Mail
link to sign up. The reason we didn't
provide a direct URL is that Yahoo!
made it (probably intentionally) impos-
sibly long and fult of symbols. The com-
pany wants to increase its site traffic,
after all, and making you visit its base
site first is a good way to do so. Of
course, one extra click is no big deal,
and if you want, you can bookmark the
actual e-mail site the first time you visit.

Well, | guess that about does it for
this month. Until we meet here again,
send me e-mail with your new free
account here at netwatch@comports.
com, or a traditional USPS letter to
Net Watch, Popular Electronics, 500
Bi-County Blvd., Farmingdale, NY
11735. |

SCANNER SCENE

(continued from page 18)

Force, Marine Corps, Air National
Guard, MARS, and Army Engineers
units. Monitoring in LSB and USB
modes also netted satellite activities on
149.91, 149.94, 149.97, 149.98, and
149.99 MHz.

Readers from all areas keep report-
ing hearing two-way military traffic

¥

&

smack in the middle of the 46-MHz cord-
less telephone band. Crazy, but not
quite as weird as it seems. For a great
explanation, check out the “Editorial”
section that you can access at www.crb-
books.com. Good stuff and scanner
links there, too!

BITS ‘N PIECES

Ever see those electronic monitoring
ankle bracelets worn by prisoners who
serve their time confined to their home?
if the prisoner strays outside the bound-
aries of his home, the loss of the ankle
bracelet's radio signal on a receiver
placed in the home causes it to notify
police. The confidential frequencies
used by most of the electronic monitor-
ing prisoner bracelets are 168.898,
168.922, and 314.40 MHz.

Did you see the film Tornado? How
about that two-way radio system used
by the tornado chase vehicles? If you
live in Tornado Alley (the Midwest,
Kansas, Oklahoma, or Texas), punch
frequency 165.4375 MHz into your
scanner. It's the primary repeater fre-
quency used by the tornado-chase
teams from the National Severe Storms
Laboratory. The repeater is located in
an aircraft, providing coverage over a
wide ground area. Another channel is
163.10 MHz, which is for direct car-to-
car communications.

Keep in touch with us! Our e-mail
address is: Sigintt@aol.com. Or, write
to us at Scanner Scene, Popular
Electronics, 500 Bi-County Bivd.,
Farmingdale, NY 11735. |
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“Be careful up there—you just cut the LAN cable..!”
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Building your own PC has never
been easier and less expensive
than it is today. Here is some advice
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may still be usable. If this is the case,
you can bring your computer up to
current cutting-edge speeds for
less than one-quarter of the price
of buying a new system.

This article provides commentary
and step-by-step instructions on how
to put together your own computer
quickly and easily. Each major com-
ponent in the computer is dealt with
individually, and some of the pros
and cons of the many decisions you
must make are addressed. | do not
recommend any specific make or
model. However, at the end of each
section, | have described the exact
make and model that | chose for
the construction of my system. This
ensures that Popular Electronics
readers are able to see what | did
and to create their own up-to-date,
powerful, working PC.

In The Beginning... Let’s assume
that you are starting out with noth-
ing, nadaq, zippo! Here are the com-
ponents you will need:

* Case and Power Supply
Motherboard

CPU

RAM

Hard Drive

Floppy Drive and CD-ROM
Video Card

Sound Card/Speakers

Modem

Keyboard and Mouse

Monitor

Printer, Scanner, etc,

The first decision you need to
make is whether to buy a kit or to
pick and choose each of the major
components. Many companies sell
kits or bare-bones systems that you
can assemble yourself (Companies
such as CDW, MicroWarehouse,
TigerDirect, et al.—see Vendor List).
The only disadvantage to a kit is
that you may be limited to the
hardware sold by the vendor.
However, this is usually not a prob-
lem, as the better kit vendors allow
you to swap hardware from among
the products in their catalog, as
long as you pay the difference in
price for more expensive items. In
addition to the valuable package-
deal savings you get, there are
other advantages to buying a kit
from a good hardware vendor, One
is that kits are generally very inex-
pensive compared to buying each

individual component. Another
benefit is that you don’t have to
worry about whether the compo-
nents will work together. For exam-
ple, one of the most embarrassing
mistakes an amateur PC builder
can make is to order a mother-
board that doesn’t fit the case.
Make sure that the two are com-
patible. On the other hand, a good
kit vendor will adready have done
that for you. Often these vendors will
also offer 90-day depot warranty,
besides telephone support. There
are a few other similar considera-
fions to take into account, which
we will get into later. While we are
on the subject of compatibility, let’s
start there—with the case. or chas-
sis, as it is sometimes called.

Case and Power Supply. Cases and
power supplies are most often sold
together as a unit. While they can
be purchased separately, it is usually
less expensive and less troublesome
to buy them together.

Case—When you choose a case
or any other computer component,
it's a good idea to think ahead.
Consider not only the amount of
desk or floor space available for the
case, but also think about how you
will be using your system in the
future. Will you require many periph-
eral components, like a modem, a
sound card, or a scanner? Usually,
the more peripherdls you intend to
install, the more expansion slots you
will need. Your case, therefore,
should have enough bays to
accommodate the number of ex-
pansion slots for the components
you want to install. Keep in mind that
your choice of motherboard also
hinges on the number of peripherals
that will be added, and it must have
an appropriate number of expan-
sion slots for your needs.

Choosing among the most popu-
lar case models is fairly simple,
because there are only two that fit
most people’s needs: the AT (and
baby-AT) and the ATX designs. While
the overadll size of the case can be
either mini. mid, or full, the AT and
ATX categories dictate the position
of expansion slots, mouse, video, ser-
ial and paradllel ports, and most
importantly the mounting holes. The
AT design is generally larger, older,
and more appropriate for use
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where space is not a concern. It
may also be okay for a person who
foresees the need to add on many
peripherals, as AT cases often come
with ample expansion slots. For
those who have limited space and
littte need to add peripherals, there
is the more compact “baby-AT”
case design.

However, by the time this article is
printed, there may be no choice at
all. Improvements, like better power
and port connectors, can be found
in the newer ATX design. which is
quickly replacing the ATs and baby-
ATs. The ATX is more efficient with its
use of space, and it often accom-
modates more ISA and PCI slots for
a greater number of peripheral
components. It is also the design to
which most computer hardware
manufacturers seem to be switch-
ing. In addition, most ATX cases can
accommodate any AT, baby AT, or
ATX motherboard, leading to fewer
logistical problems.

Power Supply—Your choice of
power supply is also fairly simple. The
choice depends on the amount of
internal hardware that you intend to
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add to your system, like extra hard
drives, floppy drives, CD-ROMs, tape
or disk-backup drives, efc. The more
power-hungry internal hardware
you wish to add, the more power
you will need. Because the price per
watt is very cheap, it’'s always better
to opt for more. Most fully loaded
systems require no more than 200 to
260 watts. However, some voracious
systems, like those with dual proces-
sors and many peripherals, can ecs-
ily gobble up 300 watts or more.One
important thing fo remember is that
a faulty power supply can literally fry
some of the most expensive and
ireplaceable pieces of hardware
in your system. Therefore, choose a
brand new power supply.

In purchasing the hardware for
my system, | decided to go with
a package deai from a maii
order cataiog company calied
TigerDirect, for some of the major
components. Tiger allowed me
to choose a case, a power sup-
ply, and a motherboard from
their catalog as a package.
Purchasing this way was iess
expensive than shopping for
each individual component,
and it gave me the fiexibllity to
choose from a variety of com-
ponents. As for the other major
components, described in the
foiiowing sections, | decided to
purchase them individually.

In my system, TigerDirect’s ATX
six-bay case comes with a 235-
walt power supply. The six-bay
(six expansion-siot bays) feature
helps to alleviate my anxiety over
running out of expansion slofs.
Another feature that sold me on
this case was ifs three full and
two haif-height external-drive
bays and one internal-drive bay,
aliowing me to install almost any
arrangement of drives.

Motherboard. The motherboard, as
its name implies, is one of the most
important components of a PC.
Accordingly, your selection of the
mother of ail computer compo-
nents should be undertaken with
great care. As alluded to earlier, the
dimensions of your motherboard
should fit those of your case.
Correctly matching a motherboard
and case is a very simple task,
because most makes come in both

AT or ATX dimensions.

Now that you have matched
your AT or ATX motherboard to an
appropriate case, the next question
you must ponder is, “What kind of
physical performance do | want
from my system?” Speed and other
gualities do not only depend on the
MHz value of the CPU, but dalso on
such factors as cache, bus speeds,
and quantity and type of RAM.

Cache—Cache on the mother-
board refers to an area of memory
where the CPU can temporarily store
data for very quick access. Most
motherboards today come with at
least 512 kilobytes (kB) of cache.
However, the newest motherboards
designed for Pentium Il processors
may take into account that Pen-
tium lls have a quite sizable on-chip
cache—eliminating the need for
cache on the motherboard.

Bus Speed—Performance aiso
relies heavily on the system bus
speed. Bus speed can be thought of
as the rate at which the CPU com-
municates with the rest of the sys-
tem, through the motherboard. The
higher the system bus speeds, the
faster your computer will work.
Currently most motherboards come
set at 66 or 75 MHz. However, at such
low bus speeds, the newest 400- and
500-MHz Pentium systems would be
restricted to performance typical of
current 300-MHz systems. To accom-
modate the latest Pentium Il proces-
sors, motherboards now have sys-
tem buses that run at 100 MHz.

RAM—Without getting into the
technicalities of how RAM (Random
Access Memory) actually works, it
will sufice to say that it is required in
great quantities for the manipula-
tion of large files. And more is always
better (see the detailed section on
RAM that follows).

My recommendation is to select
a motherboard capable of accept-
ing a variety of technologies. For
example, amost all of them sold
today are capable of using SIMM
(Sngle In-line Memory Module)
RAM. The newer DIMMs (Dual h-line
Memory Modules) are faster, which
is why they are slowly replacing
SIMMs. Most motherboard manu-
facturers are including both SIMMs
and DIMMs slots, so that their cus-
tomers can use one or the other or
both. Your best choice is a mother-
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board that has both slofs.

No matter what type of memory
your motherboard accepts, it must
match the actual memory modules
you purchase. Older SIMMs come in
two forms—non-parity and parity.
However, newer motherboards are
equipped to handie faster EDO
SIMMs and faster still SDRAM memo-
ry modules. Be sure the mother-
board you choose can handle the
RAM modules you chose.

Expansion Slots—A similar con-
sideration in selecting a mother-
board hinges on whether or not you
will be instaling older peripheral
components, like those you may
have cannibdlized from an older
system. If you are buying new
peripherdls, like tape drives, a scan-
ner, a MIDI-sound card, a modem, a
video-input device, efc., your choic-
es may be somewhat easier than if
you intend to install older devices.
You would simply opt for a mother-
board with expansion slots that are
mostly, if not all, the faster PCI vari-
ety.On the other hand, you may be
able to achieve excelient function-
ality and acceptable performance,
while saving buckets of cash, by
using older ISA-type peripherals,
which require ISA expansion slots on
the motherboard.

Let’'s assume you’ve decided to
take the middle ground. You have
some old ISA hardware you wish to
use and some brand new PCl hard-
ware you expect to purchase. You
must now make a judgment call as
to how many of the older type of
ISA expansion slots, and how many
of the newer type, PCl, expansion
slots you want.

Whenever possible, you should
opt for PCI components over ISA,
PCI components can exchange 32
to 64 bits of information at a time,
while their ISA counterparts can only
send or accept 16 bits per parlay.
On the other hand, with some com-
ponents you may not notice a dif-
ference anyway. For example, a 28.8
kilobytes per second (kbps) or faster
internal modem, hooked up to a
standard non-ISDN phone line, will
only be able to transfer data at a
maximum of about 28 kb, due to the
bandwidth limitations of common
copper telephone wires, Limited at
28 kbps, an ISA 16-bit transfer will be
able to fransfer a signal equally as
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fast as a 32-or 64-bit PCI card. In my
experience, the difference in perfor-
mance, especially on the Internet, is
entirely negligible. If you know that
faster phone line (e.g.. ISDN) service
is too costly, and is likely to remain so,
an older ISA internal modem may
be right for you. Otherwise, it is
always best to view your future sys-
tem with optimism and opt for a PCI
device.

Another component to consider
in selecting a motherboard is the I/O
controller. Short for nput/Qutput
conftroller, this device enables your
computer to communicate with var-
ious data storage and retrieval
devices, like tape drives, and CD-
ROM and hard disk drives. There are
really only a few popular 1/O con-
ventions by which most disk drives
operate, EIDE (Enhanced htegrated
Disk Electronics) and SCSI (Small
Computer System nterface—pro-
nounced “skuzzy”). Enhanced IDE
technology took the older IDE con-
vention and removed the controller
from the actual hardware device.
EIDE technology uses an IDE-con-
froller built intfo the motherboard to
run the hardware. The result is much
better, faster, performance. Let’s limit
this trade-off to EIDE I/O controllers
and devices because, although
slightly faster, SCSI devices are less
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The MicroStar MS-6111 is an ATX motherboard, which is designed to work with the Pentium 1l CPU

and accepts four DIMM SDRAM memory boards.

popular among home PCs, and they
are also somewhat more expensive.
When purchasing a motherboard,
make sure that there is an onboard
EIDE controller and at least one EIDE
socket. Otherwise you will have to
use an expansion card 1/O controller
to connect your hard drive and CD-
ROM. This would take up valuable
expansion slots.

It is important to mention a new
design trend that experts predict will

replace the EIDE technology. It is
called Ultra-DMA (UDMA), and it is
considerably faster than the exist-
ing conventions. While EIDE has a 16-
megabyte per second (Mbps) trans-
fer rate, UDMA has a 32-Mbps-trans-
fer rate. For those who always want
to stay on the cutting edge, the
UDMA is an absclute necessity on
the motherboard. However, going
with UDMA means spending a bit
more for the motherboard, as well as

' MANUFACTURER | MODELS

EXPANSION/
INTERFACE

MEMORY
SOCKETS

FORM PRICE

ASUS TXQ7/TX97-X

4 EIDE

2 Floppy
2 Serial
1 Parallel Port

3-168 DIMMs

AT or
ATX

$145

TOMCAT IV
Dual

Tyan

4 EIDE

2 Floppy

2 Serial

1 Parallel Port

8-72 SIMMs

AT $§179

Super-Micro PSMMA 98

4 EIDE

2 Floppy

2 Serial

1 Parallel Port
2 USB

4-72 SIMMs
2-168 DIMMs

ATX $135

TigerDirect A13-MB 21B

4 EIDE

2 Floppy

2 Serial

1 Parallel Port
2 UsB

4-72 SIMMs
2-168 DIMMs

ATX $209.99

Table 1. Motherboard Comparison Chart
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for the UDMA devices. Luckily, some
UDMA-equipped motherboards
accept either UDMA or EIDE devices
in the same socket, you can upgrade
from EIDE to UDMA devices.

MicroStar manufactured my
choice of motherboard—their
model MS-6111. This Is, of course,
an AIX Siot-1 motherboard, so it
fits nicely into my ATX case, and
ailso allows my power supply to
snap right in with no problems.
Designed to work with the
Pentium Il CPU, this motherboard
is equipped with a Pentium I
Slot-1, which holds the Pentium i
CPU. It has four sockets, ready to
accept four-DIMM SDRAM mem-
ory boards.

Another important feature of
this motherboard is the pres-
ence of three-ISA and four-PCi
expansion slots. Since | will be
using some older components, it
is comforting to know that I have
plenty of available ISA slofs. And
| stil have four PCI slots for my
newer devices. Furthermore, this
motherboard has one Accel-
erated Graphics Port, slof, AGP
which holds an AGP video card.
AGP video cards are superior to
older video cards, which were
primarily of the PCI variety. The
newer video cards, based on
AGP technology. can ftransfer
528 Mbps, which is ten fimes
faster than a regular PCI video
card.

Onboard dual-channel device
controllers allow up fo four EIDE
devices, or the newer faster Ulfra
DMA devices like hard drives,
CD-ROMs and some fape drives.
In addition, there is an onboard
floppy-drive controller, which
can handle 5.25- inch and 3.5-
inch floppy drives, including the
most popuiar 1.44-MB drive and
the newer 2.88-MB drive.

Several attributes that have
not been described, but are
nevertheless good fo have on a
motherboard are an Intel 441X
chipset, and an AMI BIOS, with
plug-and-play (PnP) support
and two Universal Serial Buses
(USB). USB allows you fo add up
to 127-serial devices on each
serial port. Therefore, in the future
if | wanted to add 254 printers,
scanners, or any combination of

up to 254-serial devices, | would
have no problem.

Shopping around for the best
value is somewhat tricky, because
there are so many components to
keep track of. The data in Table 1
may come in handy when compar-
ison-shopping for motherboards.
Please note that by the time this
article is printed, prices will surely
have changed dramatically. You
would do well to use Table 1 as a
guide for filing in the data you col-
lect from vendors and manufactur-
ers. Note that although all the
motherboards in the chart seem to
match fairly well, the least expen-
sive ones are missing features that
the more expensive ones have. It is
up to the buyer to determine
whether or not those features are
worth the exira money.

CPU. With the advent of Infel’s
Pentium Il CPU, the general look of
motherboards has once again
changed dramatically. Until very
recently, CPUs occupied a distinct
square socket called a ZIF (Zero
hhsertion Force) socket (see mother-
board section). Pentium lls, however,
have now been placed on a card
which fits into a CPU slot, called Siot-
1, which is similar in appearance
to the SIMMs and DIMMs slofs. In
addition to taking up less space
on the motherboard, the new design
makes it impossible to misalign the
CPU upon installation; older CPUs
could be installed in three incorrect

out of four possible orientations in
the ZIF socket. Be aware that if you
have chosen a Pentium Il CPU, you
must purchase a Pentium Il mother-
board with a Slot-1 CPU slot. Like-
wise, if you have purchased a CPU
designed to fit into a ZIF socket, your
motherboard must come equipped
with a ZIF socket. (Please note that |
use the term ZIF socket loosely here,
meaning that the socket must be
designed to accept the Pentium
CPU. Not all Pentium and Pentium-
like CPUs truly require zero force for
insertion.)

For those wiling to venture
beyond the confines of Infel’s wide
CPU selection, there is much to be
gained by purchasing competitive
processors (not the least of which is
a hand-full of greenbacks). Most
people don’'t know this, but Cyrix/
IBM, AMD, and a small number of
other CPU manufacturers have
been quite successful at eliminat-
ing compatibility problems, so that
they now provide excellent substi-
tutes to intel products, at significant
savings.

RAM. Measured in bytes, with cur-
rent systems requiring 16 megabytes
or more, RAM is used by your com-
puter to load program instructions
and store running files. The larger the
programs and files one is working
with, the more RAM one can expect
to use. Thankfully RAM is recycled
when a particular program no
longer needs it, so we do not have to
continuously fil up with RAM—like

The new Intel Pentium Il is the latest 400-MHz MMX “speedburner” CPU.
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we do with gasoline in our cars!
However when amost all of the RAM
is used or occupied by the data or
code of program(s) running on the
system, the computer must wait until
more memory is recycled and avail-
able. Without enough RAM, this wait-
ing time can make even the fastest
systems seem extremely slow. Thus, it
is aways good to have plenty of
RAM available. To ensure this, most
PC builders are advised to have at
least 16 MB of RAM. However, with
the increased popularity of RAM-
thirsty, multimedia applications, it is
recommended that at least 32 MB
of RAM be installed into the SIMMs or
DIMM slots on the motherboard. On
almost all modern motherboards,
both SIMMs and DIMMs must be
installed two boards at a time.
Therefore, if you wish to have 32 MB
of RAM, you must purchase two 16
MB boards. Keep in mind that DIMM
memory runs much faster than SIMM
memory, and your allocation of RAM
to either DIMMs or SIMMs slots should
take this into consideration. If speed
is most important to you, then you will
want to purchase more DIMM mem-
ory for your avdilable DIMM slofs.
Two 32-MB SDRAM DIMMs
boards were deemed satisfacto-
ry for the applications I intend to
run on my system. | chose a reli-

able manufacturer called PNY
Technologies to ensure the prop-
er functioning of both boards.
Beware of some very inexpen-
sive RAM boards, I've purchased
quite a few duds that worked at
as litfle as one half capacity.

Hard Drive. When searching for a
hard drive, there are several charac-
teristics you should look at to suit your
needs. They are capacity, seek time,
and compatibility with your system.

When it comes to capacity, size
definitely counts—don't let anyone
convince you otherwise. The larger
the hard drive the better. Although
having six or more gigabytes (6 GB)
of hard disk space may seem exor-
bitant, it isn‘t. You always seem to find
yourself needing more space, as
programs continuously increase in
size. A small note of caution for any-
one thinking about cheapening out
on a smalli, less than 1-GB hard drive.
To comfortably hold and use only
ten of the most popular Windows 95
applications, like Offce 97, Corel
DRAW, Microsoft Access, etc., your
system can easily eat up over 500
megabytes, without saved data files.
Your data files will gobble up even
more hard-drive space.

As with every other component
described in this article, compatibili-

Pictured here is Seagate’s Cheetah 9LP hard drive, which has the fastest average seek time of any
Winchester-type disc drive, as low as 5.2 msec during read operations. The drive also delivers top
performance with sustained data transfer rates reaching over 20 Mbps.
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Ty is a major concern when it comes
to choosing a hard drive. If your
motherboard is equipped with an
EIDE controller, you must choose an
EIDE-compatible hard drive. Like-
wise, if your motherboard has a
UDMA conftroller, you must choose
a UDMA-compatible hard drive,
Fortunately, many of the newer
UDMA hard drives are backwards
compatible. That is, they are capa-
ble of working with EIDE controllers.
This is good news for anyone look-
ing to purchase a new hard drive
for an older motherboard.

Measured in miiliseconds, the

hard drive access time, also referred
to as speed, is the time it takes a
hard disk drive to locate and
retrieve a sector of data. Naturally,
the lower the access time, the faster
the hard drive. Access times for very
old hard drives were in the range of
100 to 85 milliseconds. Thankfully
such dinosaur parts are no longer
available. Currently EIDE hard drives
generdlly have seek times in the
teens, while the newer UDMA hard
drives have seek times of less than
ten ms. In actudlity, there is a small
but noticeable difference between
the EIDE and UDMA hard drives.
Depending on what your needs are,
a less expensive EIDE drive may be
satisfactory.

For my system, | purchased the
Western Digital, 6.4 GB UDMA
hard drive. It has a seek time of
less than 9.5 ms. and a transfer
rate of 33 MB per second. The
price was $230, from TigerDirect’s
catalog.

Floppy Drive and CD-ROM. A flop-
py drive and a CD-ROM are two
components that are essential for
the setting up of your computer.
Whereas in the past, only the flioppy
drive would have sufficed, nowa-
days such giant operating systems
as Windows 95 and applications
such as Office 97 are installed from a
CD requiring that your system have
a CD-ROM. While advances in com-
puter technology have accelerat-
ed for the last decade, floppy drives
have essentially remained the same.
A standard 1