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TC100CD

Computer Monitor Service Training
Course ~ Available on CD ROM

Course topics include:
* Computer Monitor Overview
* Servicing Safety

* Scan frequencies, pixels,
and blanking times

* Troubleshooting techniques
* Switch mode power supplies
* Vertical deflection

¢ Horizontal deflection/
high voltage

* Sync, multimode, and
multiscan

* Video amplifiers
* CRT circuits

* Component testing

The new TC100CD teaches fast,
efficient computer monitor
troubleshooting using practical
troubleshooting knowledge you
can immediately use in your
business. The TC100CD brings
new technicians up to speed on
monitor repair faster, increasing
their efficiency. The CD is
complete with section checks
and tests that track the
learning progress of your
technicians. This interactive
computer based training makes
learning interesting and fun!

. TRAINING - the key to making
money in the service business.

TC100T

41/2 Day “Hands-On”
Computer Monitor Course

Course topics include:

* Switch mode power supply
troubleshooting

* Multi-sync/multi-scan
horizontal deflection
circuit troubleshooting

Vertical deflaction circuit
troubleshooting

¢ Computer monitor
performance testing

* Video, sync, and mode
circuit troubleshooting

¢ Plus much more!

Do you have what it takes to
handle an intense 4'/: days of
technical training on computer
monitors at the Sencore factory
in Sioux Falls, South Dakota?

Sure this class is tough, but
when you leave, you will know
how to fix computer manitors
from the input connector to the
CRT and have the hands-on
experience to prove it!

Classes Every Month In
1999 Starting In February!

TC100

Computer Monitor
Troubleshooting Self-Study Guide

Course topics include:

* Troubleshooting switch
mode power supplies

* Troubleshooting horizontal
deflection circuits

* Troubleshooting vertical
circuits

* Performance testing

* Troubleshooting video,
sync, and mode circuits

e And much more!

This guide is a comprehensive,
yet easy-to-use training course
designed to help you become
more efficient at computer
monitor servicing. The course
provides you with in-depth
troubleshooting information
on all of the complex monitor
circuits, such as switched mode
power supplies, horizontal
outputs, and CRT circuits. The
Self Study Guide is great for
everyone from technicians to
instructors.
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The technological history of the development of the VCR was relatively short, but fraught
with the problems and intrigues that have been known to accompany the introduction of a
new technology. An awareness of this history helps the technician appreciate the efforts that
went into bringing this product to the mass market. (Photograph courtesy of MCM)
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nother Consumer Electronics

Show has come and gone in Las

Vegas. ES&T was at the 1999
show with a booth and an editor who
walked around the show as wide-eyed as
a kid in a candy store. The new technolo-
gy that was introduced at this year’s show
was pretty amazing, and has some impli-
cations for consumer electronics service
centers, although only time will tell just
how far reaching the effects might be.

Of course, the most spectacular of the
new technologies was HDTV, and more
generally, digital TV. A number of booths
operated by the big names in consumer
electronics featured multiple screens of
the new digital products. Not only were
there sets with standard CRTs, but there
were also many rear projection models,
as well as LCD, plasma screens, and
something that Sharp had, called PALC,
plasma addressed liquid crystal.

The pictures were, as touted, incredi-
bly clear. Many of the pictures looked bet-
ter than a film image would look. Of
course, the program material that the
companies had generated to display the
new products was espectially designed to
show off the qualities of the screens. Still,
the pictures were impressive.

And attendees even got to watch a live
football game broadcast in high-defini-
tion. The picture was, as advertised, clear,
bright, and completely free from ghost-
ing and interference.

But there was a great deal of other cut-
ting-edge technology being displayed, as
well. One new technology that will
require some study on the part of con-
sumer electronics service technicians is
based on a new standard promulgated by
the IEEE (Institute of Electrical and
Electronics Engineers). The standard is
called IEEE 1394, also known as
“firewire,” and it’s amazing. A company
called Digital Harmony has developed
and licenses to manufacturers a “family
of protocols and specifications, that, when
used together, enable interoperability
between home entertainment products,”
based on the IEEE 1394 standard.

According to an engineer from Digital

Harmony, to whom I spoke at CES, using
the standard, all of the components of a
home audio/video system would be inter-
connected by a bus; cables that consist of
two twisted pair, or two twisted pair and a
pairof power wires. All of the digital infor-
mation of which the program consists
would be available everywhere on the bus.
Each portion of the program carries a code,
so that it can be identified. Every compo-
nent connected to the bus would have its
own controller chip that would give it
“inteltigence.” The component would
only use the portions of the program infor-
mation that was earmarked for it.

Here’s an example. The installer or
owner would run the “bus” wires to every
component of the system. Then he would
program the system so that each compo-
nent would access only the information
intended for it. As the program was play-
ing, all of the digital information of which
the program consisted would be available
on the bus: left front channel audio, right
front channel audio, center channel
audio, left rear channel audio, right rear
channel audio. But each of the compo-
nents would have been programmed to
accept only the portions of the entire pro-
gram that it was intended to reproduce.
Imagine trying to troubleshoot a system
like this, notknowing how it was designed.

Another technology that seems to be
going great guns is digital photography.
One company was demonstrating a digi-
tal camera and photo printer at the show.
The simple digital camera had a list price
of around $500. The single-lens reflex dig-
ital camera was pegged at about $800. The
printer had a price tag of around $500.

With this system, the photographer
could shoot a number of photographs,
which would be recorded on a memory
chip that’s not much larger than a postage
stamp. Whenever the photographer want-
ed to develop the photos, he would remove
the memory chip from the camera and slip
it into the printer. The printer would dis-
play the image on a monitor. The photog-
rapher could view each of the photographs
and decide if he wanted to print it.

The dye-sublimation printer is
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The new technology that was intro-
duced at this year’s show was pretty
amazing, and has some implications for
consumer electronics service centers.

designed to work on a cartridge that
comes packaged with a number of sheets
of special printer paper. When the paper
has been used up, the cartridge is also
expended, and the user simply opens a
new package and slips in anew cartridge.
The quality of the photographs was
acceptable for snapshot type photos.

Home networking is another technolo-
gy whose time seems to have come.
Several companies at CES, including
IBM, were showing home networking
products. One such network consists of a
lot of audio, video, and telephone cable
strung throughout the home, with nodes
wherever the information on the cables is
to be used, and one central node where
control is to be exercised from.

Using a system such as this, any kind
ofaudioor video program, telephone con-
nection, or computer information can be
routed to anywhere in the home.

Thenthere was wireless networking for
computers. At least two companies were
offering systems that consisted of cards
that could be installed into computers that
would allow them to be networked with-
out wires. The user would install the
cards, and the software provided, on the
home’s main personal computer, as well
as, say, a laptop computer. Now, the user
could go anywhere in the home, or even
out on the patio, with the laptop, and
access files from the main computer.

There was so much fascinating new
technology at CES that there has not yet
been time to sort it all out. But the editors
brought home a lot of literature and other
information, and over the course of the
next year, we will be presenting articles
in more depth on all of the hot new con-
sumer electronics technologies that were
presented at the show.
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Consumers can install antennas and
dishes in rental properties to receive
HDTV, DBS

Commenting on the recent Federal
Communications Commission (FCC)
decision that allows rental property own-
ers to install dishes and antennas in any
area under their exclusive control,
Consumer Electronics Manufacturers
Association President Gary Shapiro said:
“This is a big victory for the American
consumer. With this decision, the FCC
has taken a significant step toward ensur-
ing that all Americans, including resi-
dents of apartments and condominiums,
will have access to the benefits of digital
broadcast satellite (DBS), digital and
high-definition television broadcasts,
and other new technologies.

“CEMA advocated strongly for a rule
that allowed consumers flexibility with
regard to antenna and dish installation,
The recent decision allows consumers to
place dishes and antennas outside rental
units on balconies, balcony railings,
patios, yards, and gardens. The new rules
also permit the installation of these
devices inside rental units. All existing
restrictions prohibiting such actions are
invalidated by the FCC’s action.”

“This decision is particularly critical
in light of the recent launch of digital
broadcasts. Now consumers with digital
television sets can have access to local
digital broadcasts in the top markets and
satellite digital television programming
on a national basis.”

The Consumer Electronics Manufac-
turers Association(CEMA) announced in
December 1998 the launch of the TV
Antenna Selector Map Program, a new
campaign aimed at making antenna sales
easy and rewarding to consumers. Using
color-coded maps that match antenna per-
formance, CEMA’s new program will
help consumers select the appropriate
type of antenna for their television recep-
tion location, taking the guesswork out of
antenna purchases.

“This program provides essential help
to consumers and retailers at a critical
juncture,” said CEMA President Gary
Shapiro. “Millions of consumers use
antennas to receive free over-the-air tele-
vision signals, and the need for antennas
is greatly increasing. As consumers con-
tinue to embrace digital satellite TV sys-
tems, such as the Digital Broadcast
System (DBS), they are turning to anten-
nas to receive local off-air signals.
Additionally, antennas may be the only
way for consumers to receive the sensa-
tional picture quality and digital surround
sound of a high definition television
(HDTV) signal until their local cable sys-
tem passes through HDTV signals. And
as new technologies for broadcasting and
receiving information and entertainment
content emerge, antennas will provide a
cost-effective, space-saving solution for
receiving these signals. In this dynamic
time, CEMA’s new program will provide
retailers with the tools they need to
increase antenna sales and consumers
with the tools they need to make the right
purchasing decisions.”

Companies participating in the map-
ping program include Channel Master,
Gemini Industries, Helios Antenna
Systems/HDTV Group, Jasco Products
Company, Lance Industries, Leviton
Mfg. Company, RDI Electronics,
Recoton Corporation, Sony Electronics,
Tandy Corporation, Terk Technologies
Corporation, Thomson  Consumer
Electronics, Winegard Company, and
Zenith Electronics Corporation. The
National Association of Broadcasters
(NAB) and the Satellite Broadcasting
Communications Association (SBCA)
have provided technical assistance.

At the core of the new program are
antenna selector maps which have been
developed for all 211 designated market
areas (DMAs ). The maps calculate recep-
tion from all full-powered TV stations in
a city, including terrain and building
obstruction and likely interference. A
consumer can work with the retailer to
identify the location of their home on the
map. Once they have identified in which
“color” they reside, they consult the
antenna selector guide that explains
which types of antennas are most useful.
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The guide also lists the models available
for the reception area. Following volun-
tary antenna performance specification
standards, antenna manufacturers partic-
ipating in the program will include a styl-
ized CEMA logo with color labels on
product packaging that accurately match
the guide and the maps, making proper
product selection for consumers a snap.

“Never before has the general public
had such carefully detailed maps that
relate to TV reception,” said Neil Terk,
president of Terk Technologies Corp.
“The map system was based on extensive
lab and field testing, correlating antenna
performance with reception environ-
ments and numerous conservative
assumptions about home set-up. The pro-
gram all but assures that when a consumer
uses one of the recommended antennas
they will get off-air reception better than
ever before. Additionally, the antenna
selector project includes the DTV ‘plan-
ning’ factors in its technical assumptions,
ensuring that consumers can receive dig-
ital television broadcasts through their
new antenna.”

Retailers can obtain information about
the program from their preferred antenna
manufacturer or by logging onto <www.
CEMAcity.org>. Complete map kits may
be ordered from: The Shipyard, 2710 NE
Summer Street, Minneapolis, MN 55413;
Fax: (612) 676-0080, E-mail: mail @the-
shipyard.com. Retailers can order the kit
for $25 which includes an antenna map
book for the specified DMA, an informa-
tional brochure that explains the program,
a technical sheet that reviews more
advanced technical issues, five pocket ref-
erence guides for salespeople, and a five-
minute training video. Consumers can
order map kits from The Shipyard ata cost
of $49.95 per kit. The Shipyard accepts
credit cards (Visa and MasterCard only),
a check made out to CEMA or a money
order made out to CEMA. Materials for
the Top 30 DMAs ure expected to be com-
pleted and available by mid-December
1998. Materials for all 211 DMAs will be
available first quarter 1999. Kits will be
shipped UPS Ground within 3-4 weeks
after the DMA is made available. The kits
will be clearly labeled “CEMA TV
Antenna Selector Program.”



— /" —LITERATURE____ /1

NTE

ELECTRONICS INC

Potentiometers
1 rimmers

Potentiometer and trimmer catalog

NTE Electronics has released a new
catalog featuring their new line of poten-
tiometers and trimmers. The company
has teamed up with Spectrol from the UK
and Precision Electronics from Canada to
otfer over 440 potentiometers, trimmers,
and dials in bulk and blister pack. The line
features military type potentiometers,
single and multi-turn Cermet trimmers,
multi-turn wirewound potentiometers,
single-turn Carbon and Cermet poten-
tiometers, 10 and 100 turn digital dials,

and 15 turn vernier dials.
Circle (90) on Reply Card

Fall *98 full line catalog

Specialized Products has released its
new comprehensive Fall ’98 Catalog. The
new 392-page publication features a wide
assortment of products for virtually every
service application in Telecom, LAN,
Fiber Optic, Wireless, Medical Electronic,
and Computer industries.

Technicians, field service managers,
and engineers can choose from a complete
assortment of electronic test equipment
tfeaturing component testers. digital mul-
timeters, frequency counters, function
generators, oscilloscopes, power sup-
plics, and the largest selection of cases in
the industry. The computer testing selec-
tion includes benchtop test equipment,
EPROM testers, and SIMM testers. LAN
test equipment choices include analyzers,

Category 5 testers, continuity testers. and
fiber optic test equipment. The telecom
selection features bit error rate testers,
digit grabbers, digital butt sets, and trans-
mission test sets. For fiber optic testequip-
ment, choose from cleavers, light sources,
optical time domuin reflectometers,
power meters, strippers, and more. Any
standard tool kit may be modified to suit
a customer’s specific application or bud-
get. For more unique requirements, cus-
tom tool kits can be built from scratch to
exacting specifications.
Circle (91) on Reply Card

Wall transformer and
power supply catalog
Surplus Traders ofters their new catalog
of wall transformers and power supplies.
The company specializes in the buying and
selling of factory excess inventories of
wall transformers and power supplies. In
additiontathe inventory on hand, the com-
pany maintains a database listing thou-
sands of units available in factory ware-
houses across North America.
Circle (92) on Reply Card

Mechanical relays catalog

A new 30-page catalog featuring a full
line of electromechanical relays for auto-
motive, appliance, industrial, motor con-
trol, instrtumentation, teleccommunica-
tions, security, and other applications is
being offered by Greenwich Electronics.
The catalog features [4 ditferent types of

— , n—
Greeawich Electronics, 106,
Electromechanical Relays

electromechanical relays in a variety of
configurations with ratings from 2A to
70A. Providing general application
guidelines, this catalog helps users select
the best relay for their requirements with
respect to performance, contact shapes
and materials, life, and loads.

To assist designers, the 36-page
Greenwich Electromechanical Relays
Catalog includes complete specifications
for each relay, dimensions, schematics,
approvals, and ordering information. A
cross-reference guide to other manufac-
turers and a relay specification guide
sheet are also provided.

Circle (93) on Reply Card

Technical magazine

Sencore announces Sencore News
#183; a technical newsletter designed to
support the electronics servicing industry
with troubleshooting procedures, tips,
and current trend information. This issue
contains articles on several subjects,
including in-circuit component testing,
new products, computer monitor analyz-
ing, CRT analyzing, and more. The
newsletler also contains the company’s
Technical Training schedule.

The newsletter is published 6 times per
year and sent free of charge to electronic
service technicians and owners of the

company’s test cquipment.
Circle (94) on Reply Card

Measurement products catalog

Tektronix announces its new 1998-99
Meuasurement Products Catalog. The cat-
alog includes a broad offering of test
equipment including innovative products
such as the Digital Phosphor Oscillo-
scope (DPO), for design engineering,
manufacturing, service, communica-
tions, and television test applications. The
700-page, soft cover catalog includes a
full-color, new product section that fea-
tures over 70 new products and measure-
ment solutions.

In addition to the paper catalog, mea-
surement product information is also
available on a CD-ROM that uses web-
technology-based viewing and searching
software that allows users to navigate the
CD-ROM, as if it were a website.

Circle (95) on Reply Card
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by John A. Ross

" hether we want to admit it or
not, the profitability of servic-
ing electronics products has

decreased during the past several years.
Pressure from discount houses has driven
retail prices for televisions and VCRs
lower and, as a result, has caused con-
sumers to view many of those products as
throw-away devices. However, a quick
tour of most service centers will show that
the demand for service continues to exist.
Indeed, as the prices for lower-echelon
devices have shifted downward, many
consumers have purchased products that
offer advanced features or greater enter-
tainment value.

Still, the challenge of obtaining prof-
itability continues to exist for most service
centers. When the demand for service
grows, timelines and knowledge become
key factors for profitability. Within those
factors, service center managers must con-
sider customer needs and the capabilities
of their staff. In addition, managers must
also remain aware of the availability of
components, diagnostic tools, and manu-
facturer’s service literature.

Part of this challenge also involves tak-
ing advantage of the diversity of the elec-
tronics industry. At any one time, a ser-
vice center may have a wide range of
defective products either on the test bench
or in a waiting area; a different manufac-
turer may have produced each. Of those
products, some may have just arrived for
diagnosis; others may wait for a parts
order; and still others may require addi-
tional service information.

Regardless of the concern about prof-
itability, efficiency. or effectiveness, the
service center needs some method for
managing service calls, matching techni-
cian skills with the task, and performing
traditional office accounting chores. In
the end, the concerns about profitability,
efficiency, and effectiveness boil down to
one essential goal: providing great cus-
tomer service. Good management prac-

Ross is a technicial writer and microcomputer con-
sultant for Ft. Hays State University, Hays, KS.

tices lead towards profitability, efficien-
cy, and effectiveness, while creating an
environment for great customer service.

The same price decreases that have
changed the face of the service industry
can also assist the service center with the
profitability challenge. Here, as in all
cases, the main reason for utilizing a tool
oramanagement technique is the increas-
ing of the efficiency and effectiveness of
the service center. Given the correct soft-
ware — and the knowledge about how to
apply the software to the task, a service
center can use a personal computer to
increase its efficiency and effectiveness.

As an example, we can use the standard
word processing, spreadsheet, and data-
base software to generate invoices, check
daily accounts, and manage customer
records. When using a word processing
package to generate invoices or customer
mailings, several functions become par-
ticularly valuable. The template function
defines the formatting of a document in a
specific style and allows the application
of that format to any portion of the docu-
ment. The format can include special
headings, font types, spacing, and other
standard formatting options.

While applying the template function,
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we can also utilize the insert function to
place images or different file types within
the document. As aresult, we can build an
invoice template that has a customized
header and then insert information from a
spreadsheet or database into the invoice.
If the service center plans to send a gen-
eral mailing to its customer base, itcan also
use the same functions along with the
insert field function to simplify the process
of addressing the letters and envelopes
along with personalizing the message.

Spreadsheet packages provide the
structure needed for income statements,
balance sheets, accounts payable ledgers,
and accounts receivable ledgers. In each
case, the functionality given by the
spreadsheet package simplifies the task of
keeping daily records and tracking prof-
its and losses. Because every spreadsheet
has a formula function, we can establish
formulas within the totals of each row or
column of a spreadsheet and simplify any
calculations. Along with those basic
functions, every spreadsheet application
also offers the capability for “what if”* cal-
culations. With this, we can base the busi-
ness plan for next year on a percentage
increase of volume, assume that a specif-
ic inflation will occur, and adjust calcu-
lations for those percentages.

By definition, database packages allow
the storage and manipulation of informa-



Chart One — Available General Purpose Software

Word Processing  Spreadsheet

Microsoft Word
Lotus Word Pro 97
ClarisWorks

Word Processor
Corel Wordpertect

Microsoft Excel
Lotus 1-2-3 97
ClarisWorks
Spreadsheet
Corel Quattro Pro

later editions.

Database Available as a Suite?

Microsoft Access Microsoft Office*

Lotus Approach 97 Lotus Smart Suite

ClarisWorks ClarisWorks

Filemaker Pro Office 5.0

Paradox 8 Corel WordPertect
Suite 8

*Microsoft Access is oftered as part of the Microsoft Office 97 Suite but not in

tion. Rather than fumbling through an
endless stack of notes when attempting to
find a vendor telephone number, we can
establish a simple database that contains
all vendor information and then use the
search function to quickly locate the
needed phone number. Going back to the
use of a word processor for general mail-
ings, the database software works as the
storehouse for all customer names and
addresses. In addition, we can use a rela-
tional database to link those names and
addresses with other key information
such as product types, warranty informa-
tion, past work, and case histories.

The following chart lists a number of
available word processing, spreadsheet,
and database software applications. In
most cases, we can purchase the applica-
tions as part of larger suites. Since the
same manufacturer produces each appli-
cation, the user gains through the capa-
bility to move files from one application
to another. Most also contain translation
routines which allow the user to accept
documents or files produced through
other software packages.

Tracking service requests

Some repair services implement a
scheduling system, customer contact
tracking, and troubleshooting checklists.
Whether customer contacts to a repair
center occur through phone messages,
electronic mail, or face-to-face meetings,
an office staff-member translates the cus-
tomer’s contact into a written, numbered
work order which becomes the first stage
of the process. With the work order in
hand, the office manager places the task
into the office work schedule and assigns
it to a particular service technician. After
scheduling the task, the manager informs

the customer about the scheduled day and
time, the assignment of the task to the staff
member, and that all times are tentative.
The last, qualifying statement accounts
for unforeseen delays that are a part of the
service business. All this accomplishes
several things. Translating the customer’s
call into a written work order creates a
paper trail for the manager and the staff
member. After completing the task, staff
members ask the customer to sign the
work order. For the manager, staff mem-
ber, and most importantly, the customer,
this signifies the completion of the work
order. Placing the task into the office work
schedule allows the manager and staff to
see the progress for the day. If the daily
schedule is disrupted by jobs that take
longer than anticipated, the service man-
ager has the opportunity to call the cus-
tomers and re-schedule the repair.

Using management and
scheduling software

Several companies produce service
center management software packages
that automate almostevery part of a busi-
ness. With the software in place, one can
enter any information provided by a cus-
tomer and link that information to @ man-
ufacturer and model number. The result-
ing data files can then become part of a
larger troubleshooting tips file and can
provide an instant reference to informa-
tion regarding a particular customer.

In addition to data entry and address
control, the software management pack-
ages may also offer a method for tracking
and scheduling tasks. Within the tracking
information, the system will show job
information, the current status of the job,
a listing of parts ordered for the particular
job, and a schedule of service performed

WWW.americanradiohistorv.com
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With
AutoScan

There is a Computer monitor tester you have
been asking for. Sweep rates to 15-64kHz, MGA,
CGA, VGA, lots of MACs, even video (mono),
GRAY SCALE, quick push button operation,
“Energy Star” testing, and more. AC or Battery.

PRICE: $499.95

Now you can repair and test Computer monitors
with ease. With sweep rates up to 64Khz., eight
step gray scale, white screen, single color mode,
Mac Il, EGA, CGA support, you can run almost
ANY PC monitor. And it is EASY to use. Color
front panel displays show just what you should
see. Don't let its’ small size fool you. It is
the most powerful handheld available, and it
supports ALL basic VGA modes (some don't).
Itis suitable for bench or field operations. Battery

or AC operation. PR’CE.'$295

F TV Pro

The TV Pro is just the tool for your repair bench.
It provides Video, S-Video, and RF outputs. It also
has the most important pattern, GRAY SCALE!
You can't set up a color TV without it. All with
NTSC standards and COMPLEX sync. The RF |
output also includes an audio tone and STEREO
signaling. With colorbars, gray scale, crosshatch,
with dots, you can set and test quickly.

Checker TV Pro..PRICE: $499.95

The TV Jr.is a small NTSC video generator, with
colorbars, crosshatch with dots, white, red, blue,
green, and black screens. Small enough to fit in
your pocket, powerful enough to drive the largest
projection TV!

Checker TV Jr....PRICE: $129.95
7] Computer & Monitor "
k=3 Maintenance, Inc. B8
1-800-466-4411 » 770-662-5633
http://www.computermonitor.com
Circle (63) on Reply Card 7




Company Address

Sencore Electronics

Sioux Falls, South Dakota
http://www.sencore.com/
Toll Free: 1-800-SENCORE
(736-2673)

Manufacturer Product Name

Sencore SM2001 Service
Center Manager

Sencore SA32 Service Assistant

Business Management

Software

Foresight Software, Inc.

Metrix, Inc.
Package

by all technicians. An inventory manage-
ment program shows which in-stock parts
sell and whether prices and quantities have
changed. The data accumulated through
the tracking and inventory modules then
becomes part of the information written to
the customer invoice.

Most service management software
packages also generate invoices and
progress reports. Combined with operat-
ing statements, and accounts payable and
receivable statements, those reports can
provide an instant method for observing
daily business operations. From a busi-
ness perspective, the use of the service
management software also frees the tech-
nician’s time because of the automatic
generation of forms and invoices. Chart
2 lists a few of the many available service
management software packages.

When purchasing management and
scheduling software. always check for
several necessary features. The software
should have easy-to-understand entry
screens. With this, the software should
provide the ability to enter or access cus-
tomer information including phone num-
ber, address, and job information. In addi-
tion, the entry screens should provide

Front Office Service
Management System

Modular Service

Foresight Software, Inc.
Six Concourse Parkway
Suite 2200

Atlanta, Georgia 30328
Metrix, Inc
Management Software
20975 Swenson Drive
Waukesha, W1 53186
Toll Free: (800) 543-2130
Phone: (414) 798-856()
Fax: (414) 798-8573

information about the current status of a
specific task or detailed information about
all equipment under repair in the center.
Here, the software should link the task
with a customer phone or ID number and
should show whether the task is complet-
ed, in-progress, whether parts are ordered
or on back-order, or it the job cost estimate
is waiting for customer approval. Most
software packages will also offer the capa-
bility to track equipment serial numbers,
service maintenance schedules, the num-
ber of calls to a specific location, and the
time needed for each service call.

Many companies look for service call
management software designed specifi-
cally for their needs. However, finding
the best features for the best price may
involve purchasing software that will
answer both small and large business
needs. Generally, the software should
automate repetitive tasks and make com-
prehensive service information available
throughout the organization. Of particu-
lar note, some software packages auto-
matically assign order numbers, add new
solutions to existing solutions databases,
and calculate the number of times that
specific problems occur. More expensive
packages link the application with a pag-
ing service and feature automatic techni-
cian paging.
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Integrated management and scheduling
solutions provide a method for customer
support, field service, contract manage-
ment, logistics, inventory, dispatch, and
repair center operations within one pack-
age. For example, an integrated solution
may cover repair center/depot challenges
by providing repair histories for an item
by serial number. Along with the repair
histories, those applications offer the
capability to display service orders in a
customized format, itemize and calculate
parts, labor, and service charges, and gen-
erate management reports.

Many manufacturing and service orga-
nizations offer service contracts for sale
tocustomers who have purchased an elec-
tronic product. When a customer pur-
chases a service contract, the service
compuny guarantees to perform any peri-
odic service that falls within the limits of
the contract for no charge. Most profes-
sional service contracts include all parts
and service labor charges needed toreturn
a product to its original operating condi-
tion following a normal failure and have
separate clauses to compensate for the
aging of components.

Some software manufacturers offer
contract and warranty management soft-
ware that answers many of the contract
administration challenges. Some of those
challenges involve tailoring service con-
tracts to specific customer needs. Having
the capability to write a customer-specif-
ic contract not only provides a valuable
service and relationship-building tool but
also sets apart one service institution from
another. Contract and warranty adminis-
tration software ensures that contract
renewal occurs on a timely basis and that
the customer receives the level of service
defined by the contract. As a result, the
satisfaction of the customer remains in
place while revenue continues to flow.

The warranty administration portion of
the software package stores information
about warranty service requirements.
With this, a technician can check about
manufacturer warranty policies and can
verify whether a product remains in war-
ranty. Information of this type includes
warranty exclusions, warranty lengths,
labor rates, and address and telephone
information for the manufacturer. The



Chart Three — Web Site Addresses

Title
The Electronic Technician’s Forum
Monitors, Audio Equipment
Electronic Repair Tip
RepairWorld
Jughead’s Information
Station Electronics Page
Electronic Technician’s Association

Consumer Electronics

sci.electronics.fag

Electronics Manufacturers on the Net
The Ref

Electronix Express

International Society of
Certified Electronics Technicians

Type of Equipment Covered
Televisions. VCRs, Computers

All hitp://www elmswood.guernsey.net/

Television, VCRs, Computer
Monitors, Camcorders

Theory, Vendors,
Manutacturers, Use of Test Equipment

Organization for Technicians

Organizatien for Technicians
Policy-making Organization

Troubleshaosoting Tips/Theory

List of All Electronics Manufacturers
Web Site

Personal Computer

Hardware Information
Troubleshoating Tips

Organizatien for Technicians
Certification Information

Address
http://www.anatekcorp.com/techforum.htm

http://www.repairworld.com/

http://www. teleport.com/~jughead/electronics.hitm

http://www eta-sda.com/eta/

http://www.cemacity.org/

http://www repairfaq.org/
http://www.electronics-oems.com/homepage.html
http://therel.c3d.rl.al.mil/theref.html
hitp://www.elexp.com/tips.htm

www.iscet.org

warranty service database also contains
information about special warranty exten-
sions or safety related product callbacks.

Diagnostic and simulation software

With many service centers also entering
the personal computer repair business,
diagnostic software has become an often-
used item. Although we can still rely on a
multimeter, a logic probe, and an oscillo-
scope for part of the diagnosis, the com-
plexity and speed of most computer oper-
ations requires different problem-solving
tools. Most diagnostic packages include a
hundred or more tests that provide a clear
picture of the computer operation.

Diagnostic software for the personal
computer tests the random-access memo-
ry, all types of hard disk drives, tloppy dri-
ves, the 1/0 ports, and the main board for
problems. Along with basic tests, the soft-
ware will benchmark the processor during
normal operation, test memory address-
ing, check the video memory, measure the
accuracy of the real-time clock, and check
the hard disk drive seek time.

A POST reader card supplements the
diagnostic software by monitoring the sys-
tem as it boots. By watching all the com-
puter functions during the boot sequence,

a technictan can isolate problems even if
the system BIOS does not send the POST
codes. Since the POST reader card dis-
plays fail or pass codes on the system dis-
play, a technician can compare those codes
with listings contained within the card
manual. Each code signifies a specific test
and lists the integrated circuit or device
that could cause the failure.

Circuit simulation software has become
a necessity tfor most electronic training
programs. With the software in place on
the computer, atechnician candesign a vir-
tual circuit and apply “power” without the
risk of damaging any components.
Software such as the ELSA Spice
Simularion__and the Interactive lmage
Technologies Electronics Workbench
packages provide a method for designing
analog, cigital, or a mix of analog and dig-
ital circuits. In both cases, the software
contains more than 10,000 components
and is available in a demonstration format.

Using the World Wide Web
as a service tool
During the past two years, the World
Wide Web has become an increasingly
valuable service tool for technicians.
Several independent websites list com-

mon problems and solutions for many dif-
ferent types of electronics products
including televisions, VCRs, projection
televisions, and satellite equipment. As
well as listing repair information, some
manutacturers have also begun display-
ing schematic information — in a down-
loadable format — on the Web.
Moreover, most integrated circuit manu-
facturers provide downloadable white
papers and data sheets that cover almost
all semiconductor products. Chart 3 pro-
vides u listing of website addresses.

Conclusion

By now, most ol'us have become accus-
tomed tousing acomputer, different types
of software, and many of the resources
presented through the World Wide Web.
Yet, using a computer and those resources
to solve management problems could be
a new method for extending profits and
for satisfying customers. In some cases,
the image of etliciency and effectiveness
can work as the first move for establish-
ing customer confidence. While this arti-
cle provides a general overview of avail-
able resources, future articles in this
series will compare various software
packages and introduce more techniques.
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by the ES&T Staff

I “lhe world seems to be increasingly
driven by technology and automa-
tion. The rapidly increasing abili-

ties of computers and the rapid continu-
ing microminiturazation of the circuits is
leading manufacturers to include com-
puters everywhere, in many cases, com-
puters that we’re noteven aware are there.

This article highlights some new tech-
nological developments that service cen-
ters should be aware of. The information
presented here is for the most part a ver-
batim transcript of the story as provided
by the companies themselves. The infor-
mation has not been verified.

Today, if you're watching a TV pro-
gram and the phone rings, or if you have
to go out, most likely you will miss the
rest of the program. Or if you had planned
to tape a program to watch later, but for-
getto do so, you’ve missed it. That is now
changing. A company called Replay
Networks is introducing a system that
makes television programs available
when you want to watch them, and will
even search for the programs that you
have told it that you want to watch.

The story of the genesis of Replay
Networks and Personal Television began
in 1991 when the company’s CEO,
Anthony Wood, an avid fan of Srar Trek:
The Next Generation, began thinking
about how difficult it was to make regular
recordings of his favorite television show.

Being an engineer by education and
training, Wood had easily mastered the
complexities of programming his VCR.
But still, there always seemed to be a few
problems: the tape was full, the wrong
tape was in the VCR, he didn’t know he
was going to be late, the timer wasn’t
setup correctly, the power was in the
wrong state, etc. And once the show was
recorded, the problems kept coming.
How do you find the show on an unla-
beled tape? Which tape is the show on?
There had to be a better way.

A new system from Intelogis, called PLUG-IN, provides a lower priced way to connect
camputers and peripherals via the power line.

A few yearsearlier, Wood had designed
and built what would turn out to be one
of the most popular audio digitizers for
personal computers, and understood the
power of digitizing media, then storing
and playing it back from hard drives. It
seemed obvious that the right combina-
tion of storage and compression technol-
ogy, coupled with some software to tie it
all together, could result in a huge break-
through in the way people watch televi-
sion. With this combination, people
would be able to persanalize their televi-
sion viewing experience. They could
walch the shows they wanted to watch
whenever they wanted. It would be tele-
vision-on-demand that actually worked!
This could change everything.

Of course, in 1991 hard drives were far
too expensive to be used in consumer
video products. As was the compression
technology needed to squeeze large video
files down to a size that could be man-
aged by a consumer electronics device.
But over time, prices spiraled downward,
storage capacities dramatically increas-
ed, and video compression technologies
made significant advancements. In
August of 1997, when Wood felt that the
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prices of storage and compression tech-
nology had crossed into the consumer
price range, he formed Replay Networks
to make personal television a reality.

A vision of personal television

Television hasn’t changed much in 50
years. Broadcast networks create and
transmit shows on specific schedules.
Thursday night seems to be popular.
There have been some advances. Color
was a pretty good idea. Then cable came
along and offered more channels.
Satellite dishes, large and small, offered
even more television programming. Now
there are lots and lots of channels. But
shows are still only available to watch at
certain times. And even with all the chan-
nels, it still seems there’s never anything
good on when you want to watch TV. A
viewer could have hundreds or even thou-
sands of hours of programming coming
into their home on a 24-hour basis, but the
odds that something “good” would be on
during the few hours that they actually sit
down to watch were slim indeed.

What if you could watch TV when you
wanted? After all, if you want to rent and
watch a movie, you can do that when you



want. If you want to visit a website, you
cando that whenever you want. Inaworld
becoming increasingly more personal-
ized, you do more and more things on
your schedule. Why not TV?

The first attempt to solve this problem
was called “video-on-demand.” Industry
leaders thought it would be simple: All
they would need, they thought, were huge
video servers in every town in the coun-
try. These massive and expensive com-
puters would serve up high-speed video
data streams 1o expensive receivers in
houses miles away (across phone or cable
networks that were not originally
designed for high-speed, two way data
transfer). The industry and executives at
large companies spent billions to discov-
er the obvious: traditional video-on-
demand is too expensive and too compli-
cated. Even though there have been many
attempts. there has yet to be a single
example of this “server side video-on-
demand” concept that has been success-
fully deployed anywhere in the world.

Replay Networks turns this model
upside-down by installing the server
(ReplayTV) locally; in the home. This
local “client side” system offers the fea-
tures dreamed ot by video-on-demand
supporters in a much simpler and practi-
cal way. I’s called Personal Television.
[t’s personal, because it's a device you
buy, own, and personalize. There are no
expensive high-speed networks required.
There is nohuge array of servers required.
There are no monthly service fees. In fact,
there’s is no new infrastructure required
at all. It works with whatever television
signals viewers have available.

You own your ReplayTV, and you per-

sonalize it. You tell the unit what kind of

shows you like, and it automatically cre-
ates channels for you and lets you view
those shows on-demand. The product
does this by accessing the Replay
Network Service. Among other things,
this service enables the device to know
what shows are on, what time they are on,
and what actors. directors, and descrip-
tions are associated with those shows.
The device then automatically captures
those shows, using its local, high-capac-
ity hard disk to digitally store them flor
viewing at your convenience. Now,
whenever you sit down to watch TV, the
shows you like are on now. Like ER,
Friends, Babvilon 5, or the news? Create

apersonalized “Replay Channel” and you
can watch them when you want. Like
Harrison Ford? Create the Harrison Ford
channel, with Harrison Ford movies
available on-demand. Plus, ReplayTV
gives you unprecedented control of your
viewing experience by letting you pause,
rewind, and fast forward live TV.

The future of personal television

The personalization of television
means big changes foreveryone. As com-
puters become more powerful and hard
drives become larger, the power to per-
sonalize television will grow exponen-
tially. Imagine 10 years from now, when
a low cost hard disk will have enough
space to hold 500 movies. Imagine a
“video juke box” with all your favorite
TV shows, sports, and movies available
at your convenience.

TV on demand

In a perfect world (according to this
manufacturer), you could turn on your
televisien any time you wanted and be
guaranteed that there would be something
great to watch. In a perfect world, you
would never miss your favorite TV
shows. Inaperfect world, you would have
your own custom channels filled with
only the great TV programs that you love.
In a perfect world, you would never have
to fumble around with videotapes. You’d
never have to make sure that the tape was
in the machine. or wonder il it was
rewound, or worry that you were record-
ing over something important. In a per-
fect world, it wouldn’t matter if the tele-
phone rang right in the middle of your
favorite show because you could pause
live TV just like you pause videotape. In
a perfect world, you would have an
“instant replay” button on your remote
control. In a perfect world, you would be
in complete control of your television
viewing experience. One company has
created what they say makes this a “per-
fect world.”

ReplayTV from Replay Networks,
Inc., according to that company, allows
the user to:

* Easily create and configure personalized
channels

* Guaranteed recording of your favorite
TV shows

* VCR-type controls while watching live
TV (Pause, Rewind, Fast Forward)

* Rewind to the beginning of a live broad-
cast while it is still being recorded

* [nstant replay

* User definable video-quality levels

* Fast IEEE- 1394 (FireWire connection) for
future attachments and storage expansion
* Upgradable storage capacity

» On-screen easy-to-use program guide
* Automatic clock set

» Compatible with all over-the-air, cable,
and direct broadcast satellite systems

* Easy one-button recording of television
programming

* ReplayTV does not use videotape

* Models that store 6 to 28 hours of video

The network service

The Replay Network Service (RNS)
provides the data that the ReplayTV
device uses to allow you to personalize
your television viewing experience.
Without the RNS, the device would be
nothing more than a fancy digital
recorder. The RNS provides regularly
updated television programming infor-
mation and combines it with software to
create the television control device.

With the network, the unit creates a cus-
tomized channel guide and makes it easy
to search for shows you want to watch or
select future TV shows that you would
like to record. The RNS makes it possible
for the viewer to easily create customized
channels filled with favorite TV shows or
custom channels that contain movies by
your favorite actors or directors.

Every night, the device dials a free local
number and automatically logs on to the
Internet. Once connected, the unit con-
tacts the company’s server and down-
loads the latest programming information
customized for the owner’s specific over-
the-air, cable, or DBS system (or what-
ever combination of these sources the
owner has). The server always has at least
one week’s worth of programming infor-
mation available for navigation, tuture
recording, or searching. In addition to
updating the channel guide information,
the RNS also checks to make sure that the
device’s clock is set accurately and resets
it if necessary. Finally. the device is cas-
ily upgradeable because the RNS can also
download regular software updates that
increase the functionality of the system.

In the very near future, the company
plans to add features to the network ser-
vice that will extend the user’s control of
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television. These new services will work
with existing devices. Planned Replay
Services include:

Replay Zones: special areas that help
the user navigate the hundreds or thou-
sandsof hoursof TV shows that come into
the home on a daily basis to find exactly
the programs that they want to watch. For
instance, the network will provide a spe-
cial Christmas zone that makes it easy to
create a Christmas channel that contains
all the Christmas specials that are avail-
able during the Christmas season. Or, the
user can make selections from the Kid’s
Replay Zone that highlights all the chil-
dren’s programming available on a daily
basis. And networks can sponsor zones.

Replay Indexes: will allow the user to
use the device to create customized news,
sports, business, and weather channels.

Replay Previews: will provide on-
demand video previews of upcoming
television movies, sports, and more.

1. What is it?

ReplayTV is a VCR-sized box that sits
on or near a television and automatically
records and stores favorite television
shows, spoiting events, and other TV pro-
grams, making them available for view-
ing on the user’s schedule. The device lets
users watch their favorite programs when
they want, not when some anonymous
television programming executive has
decided to broadcast. It’s TV-on-demand
that actually works.

2.How s the unit different froma VCR?

The product is different from a VCR in
many ways, but one big difference is that
it does not use videotape. The unit’s dig-
ital storage technology provides many
advantages over the limited tape format.
For instance, there’s no need to scramble
to find a blank tape before recording, and
users never have to fast forward or rewind
the tapeto locate a saferecord space. Since
storage is random-access, it can record
and play two different sections of a show
atthe same time. So now, viewers can start
watching the beginning of a recorded
show while it is still being broadcast. This
also allows for pause, rewind, and fast-
forward of live TV shows.

3. How else does it differ from « VCR?
The product is different from the stan-

dard VCR in many other significant ways.
For example, it is easy to use. Unlike the
relative complexity required to set up
future recordings on a VCR, the device
records events and can be set-up by push-
ing one button on a remote control. It also
has a built-in channel guide that includes
personalized Replay Channels.

4. What’s a Replay Channel?

The device can search its built-in chan-
nel guide and record shows based on the
user’s search criteria. When it does this, it
creates a Replay Channel. For instance,
someone could tell the device to get Clint
Eastwood movies, and it would create a
Clint Eastwood channel and record a new
Clint Eastwood movie every time one is
broadcast. The user would simply select
the Clint Eastwood channel from the chan-
nel guide and begin watching the movie.

That’s an example of an actor-based
channel, but the product can also create
theme-based channels like the cooking
channel, or the home improvement chan-
nel, as well as show-based channels like
the Bubylon 5 channel, the ER channel,
or the Frasier channel. Replay Channels
automatically manage space using
sophisticated software that prevents run-
ning out of storage space.

5. So vou could tell it to record Frasier
once und it would do it every week?

Exactly. Guaranteed recording of
favorite TV shows for on-demand avail-
ability is one of the product’s main fea-
tures. And it’seasy to setup. When watch-
ing a favorite show, the user needs only
press the “Record This Show” button on
the remote control. A graphic requester
pops upon the TV screen asking, “Record
Just This Episode or Record All
Episodes?” The user simply selects
“Record All Episodes” (the default set-
ting) for guaranteed recording of the
favorite show. Each week, the viewer
would simply tune to the Frasier channel
and the latest episode would be waiting
there. That’s all there is to it. Clearly, this
is much less hassle than programming a
VCR to perform a weekly record session.

6. How does the product do all that?

Every ReplayTV contains the latest and
most accurate information about all the
TV shows that are being broadcast over
the air, or on cable or satellite service.
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Using sophisticated search software, the
unit intelligently searches this database of
programming information to locate the
shows it has been asked to identify. For
example, let’s say a viewer asked the
device to create a Humphrey Bogartchan-
nel. The device would constantly scan the
continuously updated channel guide
information, searching for references to
Humphrey Bogart. Once it identitied this
information in the database, the unit
would automatically configure itself to
record the Humphrey Bogart movie and
make it available for on-demand viewing

7. How does the unit update the chan-
nel guide information?

Every unit has a built-in telephone jack
that allows it to be connected to a tele-
phone line. Every night, the unit dials into
a secure server and downloads the latest
channel guide information. It even resets
the clock so users never have to worry
about the perennial flashing 12:00.

8. How much does this cost?
The network service is free of month-
ly fees for the basic service.

9. What else can it do?

VCR-type controls while watching live
television give the unit some useful fea-
tures. If a user is watching Frasier at its
regularly scheduled time and right in the
middle of the show the telephone rings,
this is not a problem. The viewer simply
hits the “pause” button on the remote con-
trol and takes the call. A few minutes later,
he or she can hit “play” and pick up right
at the pause point. The device can play
the show while it continues to record the
real-time video feed, making it possible
to fast-forward if the viewer wants to
catch up to real-time.

10. How many shows can it store in its
digital storage space?

The base unit comes with about six
hours of storage space, but additional
storage of up to 28 hours or more may be
purchased by the owner.

11. Six hours doesn’t seent like a lot. . .
won’t most people need more?

Well, more is always better, but remem-
ber, the product was not designed to be a
long-term archival device. It is constantly
recycling storage space as recorded shows



are watched. If the unit captures something
that users would like to suve permanently,
they can easily off load it to a VCR.

12. Does the company offer models
with more than six hours of storuge?

Yes. Six hours is the amount of storage
in the base model, but the company also
ofters models with higher storage capac-
ity. Initially, the practical maximum
capacity is just over 20 hours of program
storage, but that will increase over time
as hard drives continue to get bigger.
Also, in the future, the product will offer
an expuansion module that connects to via
the FireWire (IEEE-1394) port that will
allow users to increase dramatically the
number of hours of TV programming that
the device can store.

Technical FAQ

1. How does the device interfuce with
DSS and cable boxes?

The product interfaces with DSS and
cable boxes through the use of an IR
blaster. In the case of some DBS receivers,
we also support direct serial data interface.

2. What sort of hard drive does it use?
The device uses computer hard drives

that have been qualified to meet the ther-
mal, acoustical, and mechanical require-
ments of a consumer electronics product.
The file system is optimized for the par-
ticular application.

3. What are the limits on repeating
events?

The device supports an unlimited num-
ber of scheduled record events, limited
only by the available record space.

4. Does the product have a skip forward
30 or 60 seconds?

Yes. The “Quick Skip” button on the
remote control that will allow you to
instantly skip over unwanted material.

5. Canthe device automatically edit out
commercials?

The product records entire programs,
including any commercials. During play-
back, the “Quick Skip” button can be used
to skip the commercials. If you're archiv-
ing the show to a VCR, the commercials
can be edited out manually in this way.

6. If you stop watching a recorded pro-
grambefore it’s over, what are the options
for watching the rest of the program?

When you stop a play back prior to the
end of a show, upon restart you will be
asked where you would like to resume
viewing. You can choose the beginning of
the show or the point where you left off.

7. Can the device delete selected por-
tions of shows, as well as entire shows?

This feature won’t be available in the
initial product release, but is being con-
sidered for a future software release. New
features can be automatically down-
loaded through the free network service.

8. Can the unit manually record pro-
grams like « VCR?

In “manual” mode, you can configure
recording similar to a VCR.

9. Does the network service include
complete program listings for everv geo-
graphic area?

The service has complete listings for
over 12,000 cable, DBS, and terrestrial
systems in North America.

10. Does the device keep past listings?

This feature won’t be available in the
initial product release, but is being con-
sidered for a future software release.

. ° '
brc :’n"’nn.’c The Nation’s Largest Source
N EEVSEIE villeYw

TV Mainboards
Zenith ¢ RCA » Philips in stock

Service available for Hitachi,
Mitsubishi, and more!!

Television Tuners
FREE OVERNIGHT DELIVERY!*
QOver 40 Major Brands in stock

Over 20,000 customers rely on PTS for professional service. For over three decades
been one of the largest independent repair facilities in the country. The professionals choice!

for TV Tuners and Mainboards

Satellite Receivers

DBS and C-Band
Most makes and models

PTS 1as

Colorado | Arvada

email | pts@ptscorp.com
website | www ptscorp.com

Expanded Customer Service Hours

Indiana | Bloomington

Corporate Headquarters
Toll Free 800-844-7871
Fax 800-844-3291

Toll Free 800-331-3219
Fax 303-422-5268

Circle (68) on Reply Card

WAAM-americanradiohistornv. com



11. How many days of futire program
listings does the unit contain?

The network service provides 7 days of
future program schedule information.

12. Can I manually program the device
to record a show beyond the range of the
listings?

You can easily create a channel that will
automatically find a specific program
whenever it appears in the channel guide
database. The device will continually
search for and locate shows until you tell
it to stop searching.

13. How does it handle conflicting
events?

The device will warn you whenever
you try to record a show that conflicts
with a previously scheduled event, and
allows you to resolve the conflict.

14. Will the product support HDTV and
AC3/Dolby Digital?

Initially, the product will not directly
support HDTV or AC3. As the broadcast
media adapts these formats, the product
will respond with compatible products.

15. How good is video quality?

The device uses the MPEG 2 compres-
sion system which allows a range of video
quality settings. Compression rates are
user adjustable from the default setting of
2Mbps (megabits per second) to 6Mbps.
All storage times are calculated based on
the default setting of 2 Mbps. At 2 Mbps,
the picture quality is better than VHS
tape. At 4Mbps, the quality is better than
SVHS tape. Above 4Mbps, the quality
approaches the level of DVD. The default
rate can be easily changed by controlling
on-screen menus.

A new product has made it possible to
network PCs and printers using existing
electrical wiring. By plugging the prod-
uct into ordinary electrical outlets, users
can create an instant network to share an
internet account, a printer, files, or multi-
user games between PCs. Absolutely no
additional wiring is required. The user
simply connects the parallel cables from
a PC or printer to the PassPort Plug-In
adapter, plug into any electrical outlet in
your home or office, load the software,
and it’s ready to operate.

Power line communicationtechnology,
which is the ability to transfer data over
the power line, has existed for many
years. However, the technology has not
been widely adopted for data networking
in homes and small businesses due to high
cost, low speed, low functionality, and
other existing barriers.

A new system from Intelogis, called
PLUG-IN™, provides a lower priced way
to connect computers and peripherals via
the power line. This segment of this arti-
cle discusses how this product uses the
power line in comparison to other power
line communication technologies.

In the many years that power line com-
munication technology has existed, sev-
eral technologies have gained a certain
degree of success in specific markets.

This section provides a broad, descrip-
tive backdrop of the power line commu-
nication industry. Itincludes a description
of traditional power line technologies,
followed by a discussion of the barriers
that keep the existing technologies from
achieving expected levels of success in
applicable markets.

Traditional power line technologies
include X-10, Intellon CEBus, Echelon
LonWorks, and Adaptive Networks.
Following is a brief description and a
summary of the advantages and disad-
vantages of each technology.

Basic X-10 power line technology is
almost 20 years old and was initially
developed to integrate with low costlight-
ing and appliance control devices. X-10
originally started out as uni-directional
only, however, capability has recently
been added for bi-directional communi-
cation if needed. Nevertheless, the vast
majority of X-10 communication remains
uni-directional only.

X-10 controllers send signals over
existing ac wiring to receiver modules.
The X-10 modules are adapters that con-
nect to outlets and control simple devices.
X-10 power line technology transmits
binary data using an Amplitude
Modulation (AM) technique. To differ-
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entiate the symbols, the carrier uses the
zero-voltage crossing point of the 60Hz
ac sine wave on the cycle’s positive or
negative transition. The zero-crossing
point usually has the least noise and inter-
ference from other devices on the power
line. Synchronized receivers accept the
carrier at each zero-crossing point.

Toreduce errors, X- 10 requires two zero
crossings to transmit either a zero or a one.
Therefore, every bit requires a full 60Hz
cycle and thus the X-10 transmission rate
is limited to only 60 bits per second (bps).
A complete X-10 command consists of
two packets with a 3 cycle gap between
each packet. Each packet contains two
identical messages of 11 bits (or 11 cycles)
each. Therefore, a complete X-10 com-
mand consumes 47 cycles that yields a
transmission time of about .8 seconds.

Cost for X-10 nodes range from about
$8 for simple receiver units to $50 for a
master transceiver unit, depending on the
application. Although recent price reduc-
tions have made X-10 technology more
affordable, the limited bandwidth and
functionality of X-10 limits the technol-
ogy to simplelighting, security, and appli-
ance control applications.

The main disadvantage for legacy X-10
technology is the fact that it has very lim-
ited capability in terms of both speed and
intelligence. It is a technology relegated
to control applications only, due to its low
data rate and rudimentary functionality.

Intellon is a private company that pro-
duces products that conform to the CEBus
standard. The CEBus standard is an open
standard that provides separate physical
layer specification documents for com-
munication on power lines and other
media. The technology is oriented toward
providing control capabilities to home
networks and consists of two fundamen-
tal components — a transceiver imple-
menting spread spectrum technotogy and
a micro controller to run the protocol.

Data packets are transmitted by the
transceiver at about 10 Kilobits per sec-
ond (Kbps), employing spread spectrum
technology. Each packet contains the nec-
essary sender and receiver addresses. The
CEBus protocol uses a peer-to-peer com-
munications model so that any node on
the network has access to the media at any
time. To avoid data collisions, it uses a
Carrier Sense Multiple Access/Collision



Detection and Resolution (CSMA/
CDCR) protocol. This Media Access
Control (MAC) protocol requires a net-
work node to wait until the line is clear,
which means that no other packet is being
transmitted before it can send a packet.
CEBus includes a common application
language (CAL) that allows devices to
communicate commands and status
requests between each other using a com-
mon command syntax and vocabulary.
CAL defines various electronic device
functional sub-units called contexts. For
example, the audio control of a TV, a
stereo,aCD Player,or VCR is a CAL con-
text. Each context is further broken down
into objects, which represent various con-
trol functions of the context, for example,
volume, bass, treble, or mute functions.
Finally, objects are defined by a set of
instance variables that specify the opera-
tion of the function of the object, such as
the default or current setting of the volume
object. By utilizing the CAL specification,
Intellon ensures their chips can communi-
cate with other CAL compliant devices.
Intellon offers products ranging from
chip sets to board solutions, depending on
the level of integration the manufacturer
wants to perform on their own. Although
Intellon chips offer more functionality
than X-10, the cost of the Intellon tech-
nology has prevented it from being wide-
ly used in home consumer markets.

Echelon LonWorks

Echelon, like Intellon, provides a peer-
to-peer communication protocol, imple-
menting Carrier Sense Multiple Access
(CSMA) techniques. Echelon offers a 10
Kbps power line chip based on spread
spectrum technology. Echelon also offers
a sophisticated proprietary MAC proto-
col embedded in their Neuron chip, pro-
viding the peer-to-peer networking layer.

Two versions of the Neuron chip are
currently available. Both versions contain
three eight-bit processors, with up to 10
Kbytes of RAM and up to 10 Kbytes of
ROM. Echelon’s proprietary protocol
strategy changed recently when they
opened up their Neuron protocol, allow-
ing it to interface with third-party power
line transceivers.

Because of the Echelon chip’s exten-
sive hardware design and the MAC layer
capabilities, they are somewhat expen-
sive for home consumer solutions. Hence,

Echelon technology applications are lim-
ited to industrial/commercial solutions,
rather than home applications. In fact, 30
percent of Echelon revenues come from
commercial building automation systems
alone, and another 30 percent is derived
from industrial-oriented controls.

Adaptive networks

Like Intellon and Echelon, Adaptive
offers power linc chip sets based on
spread spectrum technology. However,
Adaptive offers both low- and high-speed
chip sets, with data rates of 19.2 Kbps and
100 Kbps respectively.

Adaptive utilizes a hybrid token pass-
ing media access scheme as opposed to
the peer-to-peer CSMA/CDCR schemes
used by Intellon and Echelon. The hybrid
token passing scheme allows network
nodes to minimize unnecessary token
passing in light load environments, while
preserving the reliability of token passing
in heavy load situations.

While the Adaptive technology offers
better data rates than Echelon and

Intellon, it is still less than adequate for
certain high bandwidth applications, such
as file sharing, print sharing, digital voice,
and video transmission.

Furthermore, the Adaptive chip sets,
like those previously discussed, are still
too expensive to be incorporated into
products targeted at the home and small
office consumer.

Industry barriers to success

Even though power line technologies
have been available for many years, prod-
uct solutions based upon power line tech-
nologies have not been as successful in
the market as originally forecast. The
main reasons for the slower than antici-
pated growth into consumer markets is
summarized as follows:

High cost: The high cost of power line
components is mostly represented by the
newer entries into the industry, Intellon
and Echelon being the most representa-
tive of this group. These companies rely
on expensive spread spectrum transmis-
sion technologies that require significant
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engineering and component costs.
Furthermore, their peer-to-peer network-
ing architectures require sophisticated
intelligence to reside in each network
device in order to resolve network traffic
contention and to manage interaction
between all nodes in which each device
must communicate. This forces unneces-
sary intelligence and cost to exist in all
network nodes. Even simple nodes, such
as light switches, must contain fairly
complex and robust components to turn a
light on and off.

Low data rates: Due the low 60 bps data
rate of X-10, integration of this technol-
ogy into products other than simple con-
trol applicationsis unlikely. In fact, 60 bps
is inadequate for many control applica-
tions that require real-time response
times. Even though CEBus and Echelon
technologies offer data rates of 10 Kbps
(over 150 times faster than X-10), they
remain viable for control applications
only. Data networking between comput-
ers and printers and transmitting stream-
ing voice or video data is still out of reach
tor these technologies.

Low functionality. X-10 was designed
with a command set oriented toward sim-
ple control functions. Unless significant
redesign occurs, X-10 is not capable of
more intelligent operations that will char-
acterize future home networks. Home net-
works will become more sophisticated,
taking on additional functional responsi-
bilities over simple control applications.
Intellon and Echelon begin to address net-
work functionality with their MAC layer
protocols, but fall short of supporting file,
print, and streaming data services.

Traditional power line solutions are too
slow to satisfy data networking needs of
home or small office networks. PLUG-IN
provides high speeds, together with high
reliability to ¢nable the growth market of
office solutions within the home.

With PLUG-IN. data networking solu-
tions can be developed that eliminate the
need to install dedicated wiring for a
small office or home office network.
Instead, the building’s electrical wiring
serves as the network wiring and provides
more than adequate bandwidth with min-
imal setup and configuration demands.
PLUG-IN will allow any data network-
ing device with a parallel or serial inter-

face to connect to one another. For exam-
ple, users will be able to access, manage,
and share devices such as removable
media drives, computers, printers,
modems, cameras, etc. over the power
line. With these devices connected to
each other, users will be able to send files
to one another, play multi-player network
games, and distribute the cost of expen-
sive modems and printers among all users
on the network.

In conjunction with the solutions
detailed in the home data networking cat-
egory, PLUG-IN can provide distribution
of high bandwidth access to the Internet
or to dial-in corporate networks. As high
speed cable and xDSL modems become
available to consumers, they will want to
access these modems from any room in
the house. With a system like PLUG-IN,
consumers can buy one modem and
access the modem from any electrical out-
let in the home,

Have you ever tried to explain some-
thing over the phone or with e-mail and the
other person just didn’t “get it?” Now
imagine being able to use your voice with
pictures, text, and drawings to get your
point across. That’s what a new software
product, eTEAM, does — it lets the user
quickly capture and share information in a
clear, powerful, and personal message via
networks, e-mail, and groupware systems.

“For engineers working in project
teams spread across the country, eTEAM
provides a viable technology to aid us in
our communication about complex
design problems,” said Kim Kelley,
director of Customer Support Operations
for Mentor Graphics, a leading world-
wide provider of electronic design soft-
ware. “Imaginetrying todescribe toacus-
tomer over the phone which component
is failing in a 100M transistor design; it’s
time consuming and our customers don’t
have time to spare. In electronic design,
markets are won or lost in days. The capa-
bility of capturing design images and
annotating where the exact problem
occurs represents huge time savings.”

This software is not just a tool for the
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high-tech industry, says the manufactur-
er. It can be used in any situation where
professional collaboration takes place.
The software is intuitive and natural to
use — the fundamentals can be mastered
in less than ten minutes. To create a com-
munication file with this software, all a
user needs is a Windows-based PC and a
copy of the software.

The product works like this: If a doctor
in San Francisco wants to send comments
about a patient to acolleague in New York,
she can display the patient’s chart on her
PC. Using eTEAM, she captures the image
of the chart and begins recording her voice.
Then, she adds a sequence of X-rays and
medical diagrams, marking up the relevant
parts of the images as she speaks. The
result: a personalized message with syn-
chronized images, markups, and voice that
can be sent to the doctor in New York and
played at his convenience. The software
can store the entire conversation between
the two doctors — the second doctor can
reply to the original message with his own
images, markups, and voice.

For readers who may need more infor-
mation on any of the technologies
described here, we provide the addresses
and telephone numbers of the companies
mentioned:

Replay Networks, Inc.
1003 Elwell Court

Palo Alto, CA 94303
650-968-9942

Fax: 650-969-6098
http://www.replaytv.com

Intelogis, Inc.

12257 South Business Park Drive,
Suite 108

Draper, UT 84020

801-571-4000

Fax: 801-501-7630
http://www.intelogis.com

Infocast LL.C

1600 NW Compton Drive, Suite 100
Beaverton, OR 97006

503-531-2880

Fax: 503-690-1525
http://www.i-cast.net



Test Your Electronics Knowledge

By J.A. Sam Wilson

1. DSP means .
(Example: Conversion of analog sig-
nals into direct signals.)

2. Rise time means the time required
tfor a step voltage to go from % to
% of its tinal value.

3. The dc voltage that must be applied
between input terminals of an amplifier
to torce the quiescent dc output voltage
to the specified value is called

4. The gain of the amplifier in Figure |
1s:

A. one (unity)

B.-1

C. zero

5. When comparing the bandwidth of

Wilson is the electronics theory consultant for
ES&T.

two operational amplifiers, the widest
bandwidth goes with the amplifier hav-
ing a gain of:

A. 103

B. 10-
stochastic is

6. Another term for

7. Wkat is the meaning of the follow-
ing: “Double the C figure and add 3077

8. Is the following true? Cryogenics is
the study of the behavior of materials or
gases at u temperature of absolute zero.

A. True

B. Fukse

9. The length of the daytime and night-
time are equal at the

10. Phrone Smedge has decided to take
his $200.00 inheritance to Las Vegas and
parley itinto a very substantial retirement

==

+ ! %
o

Figure 1. What is the gain of this amplifier?

Co

tund. He decides to do that by playing the
slot machines' Phrone’s idea is to walch
tor slot machines that have not “paid oft”
for a long time. To him, that means they
are “ready” to pay oft! Eventually, using
his idea, he will:

A. go broke.

B. realize a high return for his money.

(Answers on page 60)
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VCR servicing: The history and
technology of the VCR

by the ES&T Staff

This article was adapted from material on the

CEMA websire.

hen you’re servicing techno-

logically advanced products,

it frequently makes the task

more interesting to be aware of how that

product was introduced and how it

evolved. This article recounts some of the

events that took place to develop not only
VCRs, but laserdisc as well.

From magnetic disc to today’s hi-fi/

stereo VCR, the video recording industry

has come a long way. Today, millions of

home theater owners have the conve-
nience of choosing what they want to
watch and deciding when they want to
watch it with a hi-fi/stereo VCR or a
laserdisc player.

Videodisc/videotape technology goes
back to 1927 when John Logie Baird
demonstrated what he called “phonovi-
sion” using waxed phonograph discs to
record TV images.

The next major advance was in 1951
when the first magnetic videotape
recorder was demonstrated by Bing
Crosby Enterprises. Although it per-
formed poorly, it was predicted that such
a recorder would eventually allow full
color, stereoscopic pictures, and sound to
be recorded on one strip of tape. RCA
demonstrated a color videotape recorder
the following year.

While in the 1950s there may have been
dreams of eventually coming up with a
videotape system for the home, the mar-
ket for these first machines was limited to
television stations and production houses.

Development in magnetic disc
recorders and home video players

Magnetic video recording was respon-
sible for the next innovation in the broad-
cast market — the creation of “Instant
Replay.” Its use was largely limited to
sports broadcasting because of its
expense and the small disc capacity.

In the mid-"60s, a number of manufac-
turers went after the home videotape

industry with no success. Among these
were Sony, Ampex, Matsushita (through
Panasonic), Philips, General Electric,
3M, and Bell & Howell. Prices of over
$1,000 were the major obstacle, with the
units consisting of a conmbination camera-
recorder monitor.

One of the first companies to enter the
home video player arena was CBS. In the
late 1960s, CBS Laboratories’ Dr. Peter
Goldmark was responsible for perfecting
adevice that played film cartridges on the
home television set. The system was
called electronic video recorder (EVR).

While it was not widely reported, there
were difficulties with EVR, including
picture weave, vertical and horizontal jit-
ter, and scratched film. In 1971, CBS
decided to give up its interest in EVR.

EVR did spark a competitive reaction
from CBS’s rival RCA. In 1969, RCA
demonstrated its holographic color tele-
vision tape players. RCA was counting on
low costto sell the players, that used inex-
pensive film for its recordings. However,
the picture quality of the device was lim-
ited. Nonetheless, consumer appetite for
home video recording and viewing had
been aroused, and the consumer elec-
tronics industry soon responded with new
technologies and products.

Beta vs VHS

Sony introduced its first Betamax
machine for the home market in 1975 for
an initial price of $1,300. With this intro-
duction, consumers had the opportunity
to record their own programming and
move into the world of home movies.

In 1977, Sony’s monopoly ended when
Japan Victor Company (JVC) introduced
the VHS format video cassette recorder
(VCR), that permitied consumers to
record up to six hours on a single tape.
RCA introduced VHS machines and were
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shortly joined by Panasonic (Matsushita).
These machines offered a cassette format
that was technically incompatible with
Sony’s Beta machines.

Gradually. the new VHS machines
became dominant in the home VCR mar-
ket. Longer recording times and increased
availability of prerecorded films to con-
sumers stimulated sales, bringing prices
down from an average of more than
$1,000 in the late 1970s to about a third
of that amount a decade later.

By 1978, Magnetic Video was taking
steps to license movies on videotape,
notably an experimental deal with Fox for
some 50 pictures. Today, there are more
than 25,000 movies on videotape, accord-
ing to the Video Software Dealers
Association based in Los Angeles,
California. In the mid 1980s. VHS VCRs
were available with hi-fi/stereo capabili-
ties that offered Surround Sound encoded
audio tracks for use in the home setting.

Introduction of the videodisc

Magnavox introduced the videodisc in
1978. Although the videodisc player
could be used for playback only, not for
home recording, it cost about half of what
a4 VCR then cost and offered a superior
picture. Several incompatible formats,
using either laser or nonlaser electronic
technology, soon came on the market.

RCA bet on the latter approach, intro-
ducing its Selectavision in 1981. But
mass marketing brought down the prices
of VCRs faster than expected, wiping out
the cost advantage of videodiscs.
Coupled with the inability to record and
price competition from VCRs, the
videodisc proved fatal in the home mar-
ket. However, they continued to play a
role in training education and business. In
1984, RCA pulled Selectavision out of
the home videodisc market.



Laserdisc players

While the VCR has achieved com-
modity status and near saturation, the
laserdisc (LD) has had much more mod-
est reach and penetration. Developed by
Pioneer in 1978, the first widescale use of
the LD was by General Motors for prod-
uct training of Cadillac salespersons in
showrooms. Two years later, Pioneer
released the first LD player for home use
in the U.S. LD players, which are largely
self-contained, include discs that are
more durable than videotape. Laserdiscs
deliver a 60-percent better picture than
conventional VHS VCRs and digital/CD
quality sound.

Unlike a CD, a laserdisc holds infor-
mation on both sides, either half an hour
oran houroneachside, depending on how
the disc was recorded. Most movies are
on one disc divided into two sides. The
difference between film on laserdisc and
on videotape is more than the physical
medium: a laserdisc is capable of 425
lines of resolution, the highest resolution
offered in any National Television
Standards Committee format, better than
broadcast TV and almost twice as good
as the VHS videotape.

Another difference between movies as
presented on laserdisc versus videotape is
the availability of special editions, such as
discs that have extras including original
movie trailers, documentaries, and other
behind-the-scene information. Many
directors re-edit their films, add footage,
and produce versions available only as
director’s editions on laserdiscs. Many
discs have separate audio tracks that
include commentary by a film scholar or
by the director while the movie plays.

There are nearly 10,000 movies avail-
able on laserdisc and almost every major
Hollywood film is released on laserdisc
as soor as it is released on videotape,
according to Laserdisc Newsletter, pub-
lished by Douglas Pratt Publishing, head-
quartered in Long Island, New York.

Enjoy great picture and

sound on home theater
The benefits of stereo soundtrack that
today's hi-fi/stereo VCRs and laserdisc
players offer are best enjoyed in a home
theater. Sales gains in hi-fi/stereo VCR
show hame theater to be one of the hottest
consummer electronic product introduc-
tions of recent years. ]

Techs say:
“These are the best!”

Dick Smith Electronics

In-circuit capacitor ESR meter
Kit $50.00 Assembled $99.00

FBT/LOPT “ring” tester
Kit $34.00 Assembled $64.00

VGA-Plus Monitor Tester
16 functions to test any VGA
or SVGA monitor $79.00

ALL IN STOCK!

1-800-999-0304
603-673-4342

info@anatekcorp.com
http://www.anatekcorp.com

4

Buy PHOTOFACT®..
] CSs HiC s

Introducing...
Branded PHOTOFACT Sets \

You can now buy PHOTOFACT® grouped by manufacturer brand name. Get an
average of 25 PHOTOFACT® folders, covering over 50 models and spanning
several years, all for just $139.95 per set. Choose from RCA, Zenith, Sony, JVC,
GE, and all major manufacturers, including off-shore brands.

Yisit your local distributor or call

800-428-7267

for details on Sams’ new Branded PHOTOFACT® Sets. /

Find out which mamifacturers are covered, along with the years, models, /
and chassis included in each Branded PHOTOFACT® Set. /

Howard W. Sams
ts!

A Bell Atlantic Company

\
\
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Sources of replacement parts

by the ES&T Staff

There was a time in consumer elec-
tronics when the range of products
was limited to TV and radio/
phonograph. The circuitry in these prod-
ucts was relatively straightforward, and
contained a relatively small number of
components. Moreover, most of these
products were designed and constructed
using commonly available parts.

How times have changed. Now con-
sumers can buy not only TVs and radios,
but VCRs, CD players, personal comput-
ers, DVDs, and much more. And the cir-
cuitsin these products areextremely com-
plex. Many of the parts are proprictary,
designed specifically for that manutac-
turer’s products and not readily available
on the general market.

Finding the right replacement part

Given the broad array of consumerelec-
tronics parts that exists today, locating the
correct replacement fora faulty part, espe-
cially for a product that is either brand
new, or very old, is occasionally a lot like
looking for the proverbial needle in a
haystack. We present the accompanying
list of parts distributors with the hope that
it will be ol'use to service centers in locat-
ing those hard-to-tind parts that will help
them complete those critical repairs.

Consumer electronics
parts distributors

Alfa Electronics

P.O. Box 8089

Princeton, NJ 08543
609-520-2002

800-526-2532

609-520-2007

Amcom Corporation
6205 Bury Drive

Eden Prairie, MN 55346
612-949-9400
800-328-7723
612-949-9400

Ames Supply Co.

2537 Curtiss Street
Downers Grove, IL 60515
800-323-3856

Andrews Electronics

P.O. Box 914

Santa Clarita, CA 91380-9014
805-257-7700

800-289-0300

800-289-0301

Antique Automobile Radio
700 Tampa Road

Palm Harbor, FL 34683-5454
813-785-8733

800-933-4926

813-789-0283

Antique Electronic Supply
6221 South Maple Avenue
Tempe, AZ 85283-2856
602-820-5411
602-706-6789

Antique Radio Classified
P.O. Box 802-C12
Carlisle, MA 01741
508-371-0512
508-371-7129

Audio Parts Co.

1070 South Orange Drive
Los Angeles, CA 90019
213-933-2141

AudioVisual Inc. dba AVI Systems
6253 Bury Drive

Eden Prairie, MN 55346
612-949-3700

612-949-6000

Vance Baldwin Inc.

2701 W. McNab Road

Pompano Beach, FL 33(69-4802
954-969-1811

800-432-8542

954-969-0226

B-B&W Electronics
2137 S. Euchid Avenue
Berwin, IL 60402
708-749-1710
800-722-9684
708-749-0325
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Bi-Tronics Inc.

76 Main Street

PB Box 125

Tuckahoe, NY 10707-2904
914-961-2004

800-666-0996

800-569-4244

E-mail: Info@bi-tronics.com
<http://www bi-tronics.com>

Blue Fin Technologies Inc.
55 Green Street

Portsmouth, NH 03801-3735
603-433-2223
603-433-6437

Bullfrog

87 Quail Street
Mahtomedi, MN 55115
612-426-0971
800-362-3192

Burks, P1.

842 S. Scventh Avenue
Louisville, KY 40203
502-589-3960
800-274-2875
800-723-8383

Bursma Electronic Distrib.
2851 Buchanan S.W.
Grand Rapids, MI 49548
616-831-0080
800-777-2604
616-831-9400

E-mail: Vanran@iserv.net

C&S Sales

150 W. Carpenter Avenue
Wheeling, IL 60090

847-541-0710

800-292-7711

847-541-9904

E-mail: Cs_sales@elenco.com
<http://www.elenco.com/cs_sales>

Calrad Electronics

819 N. Highland Avenue
Los Angeles, CA 90038
213-465-213]
213-465-3504



Cititronix/Panson

1260 Karl Court
Wauconda, 1L 60084-1094
847-487-5170
800-726-0146
800-726-0142

Computer Component Source
135 Eileen Way

Syosset, NY 11791
516-496-8727

800-356-1227

800-926-2062

Computer Parts Unlimited
5069 Maureen Lane
Moorpark, CA 93021
805-532-2500
805-532-2599

Computer Sves of America
1050 Perimeter Road
Manchester, NH 03103
603-644-5005
800-255-7815
603-644-4645

Consolidated Electronics, Inc.
705 Watervliet Avenue

P.O. Box 20070

Dayton,OH 45420-0070
937-252-5662

800-543-3568

937-252-4066

E-mail: Scoy@dmapub.dma.org

Contact East, Inc.

335 Willow Street

North Andover, MA 01845-5995
508-682-2000

800-225-5334

508-688-7829

E-mail: Sales@ contact-east.com
<http://www.contact-east.com>

CRC Components

186 University Parkway
Pomona. CA 91768
800-822-1272
800-858-4880
909-594-4761

The Current Source
5159 Glenwood
Boise, ID 83714
208-323-9692
208-323-9691

Dak Tech

4900 Ritier Road
Mechanicsburg, PA 17055
717-795-9544
800-325-3238
717-795-9420

Dak Tech

4025 9th Avenue SW
Fargo, ND 58103
701-282-6686

Dalbant Corporation
4225 NW 72nd Avenue
Miami, FL 33166-6841
305-716-1016
800-325-2264
305-594-6588

Dalco Electronics

275 South Pioneer Blvd.
Springboro, OH 450066-1180
513-743-8042
800-445-5342

513-743-9251
<http://www.dalco.com>

Datacomm Distribution

2490 Biack Rock Turnpike #4073
Fairfield, CT 06432
203-367-7767

203-367-7040

Digi-Key D*

701 Brooks Avenue South
P.O. Box 677

Thief River Falls, MN 56701
218-681-6674
800-344-4539
218-681-3380

E-mail: Sales@digikey.com
<http://www.digikey.com>

Diversified Parts

2114 SE. 9th Avenue
Portland. OR 97214-4615
503-236-6140
800-379-7737
800-373-2987

East Coast Transistor

2 Marlborough Road

West Hempstead, NY 11552-1712
516-483-5742

800-645-3516

800-733-5904

E-mail: Ectd@aol.com
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Echelon Industries
20681 E. Truss Court
Walnut, CA 91789
714-594-1891
714-598-3810

Eiger Electronics
70A E. Jefryn Blvd.
Deer Park, NY 11729
516-242-2583/84
516-242-2586

Electro Dynamics, Inc.

7 Oser Avenue

Hauppauge, NY 11788
516-496-4400

800-426-6423

800-873-2948

E-mail: Sales@edi-sales.com

Electronic Prod. Specialties
W 140 N5084 Lilly Road
Menomonee Falls, W1 53051
414-783-6300
800-783-3337
414-783-6707

Electronic Parts Supply

4071 Emery Street

Emeryville, CA 94608
510-420-1040

800-227-0104

510-420-0812

E-mail: MImld@aol.com
<http://www.gen.com/wondarl>

Electronics Warehouse Corp.
1910 Coney Island Avenue
Brooklyn, NY 11230-6590
718-375-2700
800-221-0424

718-375-2796

Electronix Corp.

| Herald Square

Fairborn, OH 45324-5155
513-878-1828

800-223-3205

513-878-1972

E-mail; Sales@electronix.com
<http://www electronix.com>

Electronix Express

365 Blair Road

Avenel, NJ 07001-2201
908-381-8020
800-972-2225
908-381-1572



E.M.T. Parts, Inc.

2031 East Via Burton Street Suite |
Anaheim, CA 92806
714-758-8769

800-448-7892

714-758-8768

Excel Distributing
1849 Mentor Avenue
Cincinnaty, OH 45212
513-531-3989
800-733-3329
800-735-8007

Fairway Electronics
4210 Howard Avenue
Kensington, MD 20895
301-564-1440

Fedco Electronics, Inc.

P.O. Box 1403

Fond Du L