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Service calls don’t have to be a pain in the %#$$! They can become golden
opportunities to increase sales and profits. When you make Magnavox Smart
Accessories available to your customers, you offer your customers that little
somethirg extra that brings you to mind for all their servicing and accessory
needs~AND that means more MONEY for you! So the next time you go on a
service all, don't forget your Smart Accessories catalog and price list-and your
customer won't forget you. Call 800-851-8885 or fax 800-535-3715
information on how to get your FREE 32" or 48"
personalized Smart Accessories display (with a
minimunr order of $500 or $800).
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Cross-reference update

by Victor Meeldjick

This article contains a list of some
books and reference materials that a
servicer may find helpful when looking
for information.

Test benches

by the ES&T Staff

A little thought given to the construction
and arrangement of the workbench can
reap large dividends.

Test probes update

by the ES&T Staff

This article will discuss some of the
recent advances in test probes that may
make a technician’s troubleshooting
work a little easier.

Test equipment update: Testing
has changed

by the ES&T Staff

Testing has changed due to many
changes in the industry as well as
technology. This article explores
those changes and their effect on ser-
vice centers.

Service mode adjustments for the
newer televisions

by Bob Rose

This article will explore how service
modes are entered, how adjustments are
made, and how to exit the service mode
without losing data.

Zenith: Start-up, shutdown, and
horizontal drive

by Steven Jay Babbert

With a basic understanding of the uncon-
ventional circuits in the Zenith chassis,
these chassis are no more difficult to
service than one of standard design.
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Guide to national, state and
regional associations

by the ES&T Staff

This guide is a helpful tool for those
service centers that may be interested in
joining an association.

From tuner to picture tube

by Homer L. Davidson

Although the videocircuits in color TVs
don’t cause that many service problems
this article will prepare you for when
they do.

Servicing resources on the internet
by the ES&T Staff

Exploring the internet can expose
you to many helpful ways to find ser-
vice information.
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Today's test equipment evolves to keep pace with the changes in consumer
electronics equipment. (Photo courtesy Sencore)
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More changes
coming

onsumer electronics continues to change and grow.
‘ Forexample, we’re now on the threshhold of the intro-
duction of HDTV. Many existing TV sets are con-
trolled by software (firmware?) that resides in electrically
erasable programmable read-only memory (EEPROM).
Consumers can now access the internet from their living rooms
via their TV sets. DVD now allows interested people to view
movies that exhibit both exceptional video and audio.
Camcorders continue to shrink in size. Consumers can now buy
digital cameras that take pictures as computer files that they can
view on their home computer monitors and print out on their
color ink jet printers. Of course, photo processing software will
allow them to manipulate the images in a number of ways before
they’re even printed out.
All of this new consumer electronics capability has caused a
number of changes in the type of test equipment and accessories

Computers and their peripherals, monitors,
printers, etc. all require special test equipment.

required by the average consumer electronics service center.
Hair thin, tightly spaced leads on integrated circuit packages,
for example, challenge the technician just to find a way to con-
nect a test probe to them. This frequently requires the use of
special probes, grabbers and extenders. Products that are under
the control of a computer that gets its information from an EEP-
ROM have no traditional controls to tweak. Tweaking has to be
done by changing bits in the EEPROM, which requires special
test equipment. Computers and their peripherals, monitors,
printers, etc. all require special test equipment.

Naturally, test equipment manufacturers have responded to
this challenge by offering the special types of test equipment
that are required for these new consumer products. If a techni-
cian is faced with what seems to be an insurmountable test prob-
lem, he should talk to his favorite distributor or test equipment
or probe manufacturer. No doubt the solution exists somewhere.

Changes in information delivery, too

The age in which we live has been dubbed “the information
age.” Most of us are bombarded with more information than we
can possibly assimilate. Our bookcases and filing cabinets are
groaning under the load of vital information that we may pos-
sibly never get a chance to read. More and more channels of
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The presumption has been made by this
company, and others for that matter, that
consumer electronics service centers own and
use personal computers.

television bombard us with bad programming, good program-
ming and educational programming. The internet has opened
up information resources so vast that most of us can’t begin to
comprehend it.

Closer to home, consumer electronics products have become
so complex that the amount of literature required to convey ser-
vice information has grown from pampbhlets of a relatively few
pages to service manuals that take up hundreds of pages. In an
effort to address this problem, many manufacturers have turned
to delivery of these sevicing documents via some kind of com-
puter medium.

Just recently, one manufacturer, Thomson Consumer
Electronics, has made the announcement that they will be mak-
ing their service literature available on CD-ROM. That in itself
is not big news. What is big news about this announcement is
the statement that this is the only form in which that company’s
literature will be made available. No paper, no microfiche; CD-
ROM only.

This is a sweeping change. The presumption has been made
by this company, and others for that matter, that consumer elec-
tronics service centers own and use personal computers. Any
service center that does not own a personal computer, and that
currently services this company’s products and plans to contin-
ue to do so, would do very well to begin looking into the pur-
chase of a personal computer.

It’s a new age

Changes and advances in consumer electronics product over
the past decade or two have caused a lot of consequent changes
in the service center. Remember 100W solder guns? Remember
socketed components? Remember the days when it wasn’t nec-
essary to worry about electrostatic discharge damage.
Remember a time when you could actually read the printing on
a component? My, how times have changed. These changes in
test equipment and information delivery are merely the latest
in a long line of changes. Changes will continue. I wonder what
changes HDTV will require. We’re looking into that now to
report on it as soon as we can. In the meantime, we all have to
be ready for the changes that are coming in the future
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Fiber U and Wire U *98
Come To Boston

Fiber U, the fiber optic training con-
ference, and the new “Wire U” training
conference for communications wiring,
will be held July 27 through 31 in the
Boston area. New this year will be “Wire
U” a training program for installers of
copper wiring for communications sys-
tems and training programs for instruc-
tors in fiber optics. The combined week-
long event has been dubbed “Cable U.”

Since the first conference in Nashville
in 1993, Fiber U has offered a combina-
tion of classroom and hands-on training
by instructors and vendors in fiber optics.
The Fiber U training program has even
been published as “The Fiber Optic
Technicians Manual.”

Fiber U will feature its standard format,
a combination of classroom instruction
by professional instructors and hands-on
training by top fiber optic vendors. Topics
covered in the Fiber U training will be the
basics of fiber optics, cables, connectors,
splices, tools, installation and testing.

Wire U is a new program developed by
the same instructors as the ones who
developed Fiber U, using a similar out-
line. Fiber U provides purely practical
education, directly applicable to the daily
job of the installer. Wire U follows the
same philosophy. Wire U will have a sim-
ilar format to Fiber U, except the focus is
on copper wiring for LANS, telephones,
and video. Wire U will cover the basics
of how networks use wire, specialized
wire types like Category 5 UTP
(unshielded twisted pair) and coax, ter-
mination hardware, installation tech-
niques and testing.

Both Wire U and Fiber U will include
sessions on structured cabling systems and
standards, focused on the EIA/TIA 568
standard. Topics also include networks
and applications, planning networks and
estimating the cable plant.

Sessions will be held for instructors
interested in teaching fiber optics, based
on the Fiber U and Wire U programs.

Cable U will he held the week of July
27 through 31, 1998 at the Royal Plaza

Trade Center in Marlboro, MA. Cable U
will also be a feature of the NECA Show
in Las Vegas, October 16 through 18,1998,
For more information, call 1-800-
537-8254, fax to 1-781-396-6395, or on
the Internet email to info@fotec.com or
http://www.fotec.com.

Blank media

While most of the blank media market
was in decline during 1997, compact for-
mat videocassettes (8mm and VHS-C)
continued to show rising sales. Overall,
unit sales in this sector of blank media
grew nine percent in 1997; and although
both formats showed growth, shipments
of the VHS-C format tapes gave the real
boost with a 10 percent increase. Despite
falling selling prices, dollar volume for
compact format videocassettes did man-
age to move up one percent. Total dollar
volume for all consumer blank media
products reached $973 million in 1997.

CEMA is a sector of the Electronic
Industries Association (ElA), the 74-
year-old Arlington, Virginia-based trade
associationrepresenting all facets of elec-
tronics manufacturing. CEMA represents
U.S. manufacturers of audio, video,
accessories, mobile electronics, commu-
nication, information and multimedia
products which are sold through con-
sumer channels.

Cordless phones outsell
corded in 1997

The cordless telephone market explod-
ed in 1997, with more than 28 million
units sold to dealers - a 37 percent jump
over 1996. According to the year-end data
released today by the Consumer
Electronics Manufacturers Association
(CEMA), sales of cordless phones sur-
passed corded models for the first time.

In the cordless category, sales account-
ed for nearly $1.7 billion, up 42 percent.
900 MHz models helped spur - but by no
means dominate - the cordless surge, with
unit sales more than doubling in 1997 to
7.6 million. CEMA’s research reveals that
cordless phones can now be found in 70
percent of U.S. households, three years
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ago the product’s household penetration
stood at 52_percent.

Corded telephones and telephone
answering devices (TADs) also helped
propel the strong year for consumer
telecommunication products. Unit sales
of corded phones rose seven percent in
1997 to 27.8 million. Meanwhile, nearly
19 million TADs were sold to retail deal-
ers - an eight percent increase. Over 60
percent of 1997 TAD sales came from
cordless integrated models.

The fax machine showed surprising
strength in 1997, as manufacturers
shipped more than 3.6 million units; a 31
percent jump in sales.

E-mail and the Internet becoming
more essential to home offices

Sixty percent of home office users have
Internet access, 59 percent of whom gain
access through an online service - accord-
ing to a new survey released today by the
Consumer Electronics Manufacturers
Association (CEMA). The survey, con-
ducted through the CEMA Consumer
Research Service and administered via
telephone in January 1998 to 752 house-
holds with home offices, reveals how
home offices are being used and how the
use of e-mail and the Internet is changing
the home office landscape.

The survey shows that, among the 40
percent of home office users who do not
have Internet access at home, over half
(54 percent) do have access outside the
home. When surfing the Web, they go
most to reference sites (85 percent), news
sites (70 percent), business sites (66 per-
cent), and personal entertainment/sports
sites (64 percent).

E-mail is catching up to the telephone
as a communication tool in the home
oftice, according to the CEMA survey.
Among those currently with e-mail capa-
bilities, it is estimated that 61 percent of
communication from the home office is
conducted over the phone, and 28 percent
viae-mail. When asked to look ahead one
year, the same respondents said they

(Continued on page 60)
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! J a\};/ider screen, large-character display and our new Digi-Glo™ backlight. And you get
f o to choose from the new 220 model, which gives you a wide range of features with-
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Cross-reference update

by Victor Meeldijk

Location,” denotes the reason why businesses thrive or fail.
In the electronic servicing business the equivalent phrase
might be “information, information, information”. Often a
repair effort is stalled because of a lack of information, be it a
cross reference for a part, the pin out of an IC, the identity of a
manufacturer’s logo, the manufacturer’s phone or address, etc.
The following is a list of some books and reference materials
that you may find helpful when looking for that piece of infor-
mation you need.
The prices shown here were current as of the date the article
was submitted. These prices may be subject to change without
notice, so check before ordering.

In the retail business the phrase “Location, Location,

To contact the publishers for the books listed you can use
these contacts:

(formerly Tab) McGraw-Hill
1-800-2-McGraw
Fax:1-614-759-3644
http://www.books.mcgraw-hill.com

Howard W. Sams Prompt Publications
http://www.hwsams.com

Sams Publishing, Div. of Macmillian
Fax: 515-284-2607

Computer Telephony
212-691-8215, 1-800-LIBRARY
Fax: 212-691-1191
http://www.telecombooks.com

Newnes, Butterworth-Heinemann, Maplin

1-800-366-2665

Fax: 1-800-446-6520

http://www.bh.com

(in Europe (01865) 310366, Fax: (01865) 310898
(England).

Howard W. Sams also carries their books in their catalog
(see above).

Books can also be ordered by the on line bookstores:

Amazon Books: http://www.amazon.com

Barnes and Nobles: http://www.barnesandnobles.com

Bernard Babani (Publishing), Ltd., The Grampians,
Shepherds Bush Road,

London W6 7NF, England,

+44 171 603 2581/7296, Fax: +44 171 603 8203,

http://www.BookWeb.co.uk/babani/home.html.

Books are available in the U.S. from Electronics Technology
Today, Inc.

P.O. Box 240, Massapequa Park, NY 11762-0240.

Meeldijk has been employed in the electronics industry for over 20 years.
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Cross Reference Books: .

IC Cross Reference Book, 2nd Ed.
Howard W. Sams Prompt Publications
Price: $19.95

Semiconductor Cross Reference Book
4th Ed.

By Howard W. Sams prompt Publications
Price: $24.95

Tube Substitution Handbook

by William Smith and Barry Buchanan
Publisher: Howard W. Sams Prompt Publications
Price: $16.95

Handbook of Radio, TV and Industrial and Transmitting
Tube and Valve Equivalents,

G.C. Arnold Partners (based upon the 1974 Bernard Babani
3rd edition),

ISBN 1 89880506 7,

60 pages, 2.96 pounds (in the U.K.).

See:

http://www.valve.demon.co.uk/Books/handbook.htm and

Radio Bygones,

9 Wetherby Close,

Broadstone, Dorset BH18 8JB,

44 01202 658474,

http://www.valve.demon.co.uk/Mags/rb.htm.

Transistor Data Tables

by H.G. Steidle

ISBN 0 85934 401 0

Publisher: Bernard Babani (Publishing) Ltd. #BP401

Price: 5.95 pounds

(Note: Other books, now out of print, that were published by
Bernard Babani include:

Linear IC Pin Equivalents and Pin Connections, BP141;
International Transistor Equivalents Guide, BP85)

Philips ECG Semiconductors
(a North American Philips Company)
Distributor and Special Markets
Division 1025 Westminster Drive
P.O. Box 3277
Williamsport PA 17701
800-526-9354
http://www.starcelectronic.com
http://www.ecgproducts.com
http://www.ecgproducts.com/ECGCrossReference/index.
html#search



Philips ECG Canada Inc.

Electronic Components and Systems

8580 Darnley Road

Montreal, Quebec

Canada H4T I1M6

On line cross reference. Printed Guide (ET-2762) is $2.95;
also available are a DOS Disk (ECG2604) or Windows Disk
(ET2604W).

NTE-New Tone Electronics

44 Farrand Street

Bloomfield, N.J. 07003

973-748-5089

973-732-1326

1-800-631-1250

Telex 333226

http://www.nteinc.com

Cross reference s/w is available for free download trom the
web. A paper copy is available for $2.95 (or may be free from
your local distributor) or a disk can be purchased for $8.98.

Thompson Consumer Electronics (RCA and GE)

Distributor and Special Products

2000 Clements Bridge Road

Deptford, N.J. 08096-2088

609-853-2417

SK series replacement semiconductors and Japanese JEDEC/
Generic replacement semiconductors.

World Wide Component Distributors

18 Stern Avenue

Springfield, N.J. 07081

201-467-6264

FAX:201-467-8519

1-800-222-6268

Specializes in Japanese Semiiconductors and generic
replacement parts.

ISCET (International Society of Certified Electronics
Technicians)

2708 W. Berry Street

Ft Worth, TX 76109

VCR and VCR part cross reference guide, which identifies
identical parts used in different model VCR’s.

On-Line Data/Cross Reference

IC Pin Outs:
http://www.paranoia.com/filpg/HTML/cgibin/giicm_
form.html

for PRB Belt Kits: http://www.sarasota-electronics.com/
prbsrch.htm

General Reference Books:
Active Electronic Component Handbook, 2nd Ed.
by Charles Harper and Harold Jones
Publisher: McGraw-Hill
Price: $69.00

Capacitor, Inductor, Resistor Handbook Set

by C.J.Kaiser

Publisher: CJ Publishing

(also available thru Crestone Technical Books, Tucker GA,

770-908-2320), Fax: 770-939-0157)

Price: $60.00

Component Identifier and Source Book

by Victor Meeldijk

Publisher: Howard W. Sams Prompt Publications
Price: $24.95

Electronic Circuits Handbook, 2nd Ed.
by Michael Tooley

Publisher: Butterworth-Heinemann
Price: $54.95

Electronic Components: Selection and Application
Guidelines by; Victor Meeldijk

Publisher: John Wiley

Price: $99.00

Electronic Testing and Inspection Pocketbook
Book by Keith Brindley

Publisher; Newnes

Price: $32.95

Electronics Engineers Handbook, 4th Ed.
Editor: Donald Christiansen McGraw-Hill
Price: $110.50

Electronics Pocket Handbook, 3rd Ed.
by Daniel Metzger

Publisher: Prentice-Hall

Price: $19.95

Electronics Pocket Reference
by Edward Pasahow
Publisher: Prentice-Hall
Price: $24.95

Linear IC Pocket Book, Volume I
by R.M. marston
Publisher: Newnes (available from Butterworth-Heinemann

and Howard W. Sams)

Price: $34.95

Tab Electronics Technician’s On Line Resource Reference
by Stephen J. Bigelow

Publisher: McGraw-Hill

Price: $24.95 (hardcover $44.95)

Tab Electronics Yellow Pages: Equipment, Components and

Suppliers

by Andrew Yoder
Publisher: McGraw-Hill
Price: $29.95 (hardcover $49.95)

June 1998 Electronic Servicing & Technology 7



TTL Cookbook

Don Lancaster

Publisher: H.W. Sams Prompt Publications
Price: $24.95

Has electronic circuits and 1C pinouts.

The Master IC Cookbook, 3rd Ed.
by Delton T. Horn

Publisher: McGraw-Hill

Price: $49.95

Encyclopedia of Electronic Circuits
by Rudolf Graf and William Sheets
Publisher: McGraw-Hill

CD-ROM Price: $99.00

Newnes Digital Logic IC Pocket Book, Volume 3

by R. M. Marston

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $27.95

Newnes Service Engineer’s Pocket Book

by G. E. Lewis, lan Sinclair

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $28.95

Newnes Electronic Engineer’s Factfinder for Windows
(Software)

by Keith Brindley

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $28.95

Newnes Electronic Components Pocket Book

by Mike Tooley

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $24.95

Newnes Electrical Engineer’s Pocket Book, 23rd Edition

Edited by D.F. Warne

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $24.95

Passive Electronic Component Handbook
by Charles A. Harper

Publisher: McGraw-Hill

Price: $89.50

Pocket Reference
by Thomas J. Glover
Price: $14.95

Pocket PC Reference

by Thomas J. Glover and Millie M. Young
Price: $14.95

8 Electronic Servicing & Technology June 1998

Radio and Electronics Engineer’s Pocket Book,
I8th Edition

by Keith Brindley

Publisher: Newnes (available from Butterworth-Heinemann
and Howard W. Sams)

Price: $29.95 ;

Reference Data for Engineers, 8th Ed.

Editor Dr. Mac Van Valkenburg

Publisher: Sams Publishing, Div. of Macmillian

Price: $99.95

Tab Encyclopedia of Electronics for Technicians and
Hobbyists

by Stan Gibilisco

Publisher: McGraw-Hill

Price: $69.50

Books/Software that contain
component specifications:

1.-D.A.T.A. Business Publishing
P.O. Box 6510,
Englewood, CO 80155-9832,
A division of Information Handling Services.
303-799-0381
1-800-447-4666
http://DATA.IHS.com
Reference books on digital, interface, linear, memory and
microprocessor integrated circuits and transistors. The books
summarize device parameters and provide listings of identi-
cal/equivalent parts from different manufacturers. There are
10 baseline books, cost $205 each. Full price details are on the
web site.

2.-Berkeley Design Technology, Inc.

2107 Dwight Way

Second Floor

Berkeley, CA 94704

510-665-1600

Fax: 510-665-1680

http://www.bdti.com

e-mail: bdti @bdti.com

This company has a report, Buyer’s Guide to DSP Processors
that compares and analyzes 23 competitive digital signal proces-
sor chip families. The report, 950 pages, is in it’s 3rd edition
and costs $2600.

3.-EEM, Electronic Engineers Master Catalog
Hearst Business Comm. Inc.,

645 Stewart Avenue,

Garden City, N.Y. 11530,

516-227-1300

Fax: 516-227-1901
http://www.hearstcorp/bpub5.html
http://eemonline.com
http://www.eemlocalsources.com



A multi-volume set of books that contain product informa-
tion from leading electronics manufacturers (including catalog
pages), and distributor listings. There is also the EEM Local
Sources which is available in nine regional editions listing local
distributors in that region for components. Books are sent free
to qualified readers of Electronic Products magazine.

4.-Edward’s Publishing Co. Inc.

14129 Chadron Avenue

P.O. Box 1668

Hawthorne, CA 90251-1668

310-644-5643

Fax: 310-675-9850

http://www.edpub.com/epc/

http://www.deltanet.com/epc

E-mail: epc@edpub.com

This company publishes books on connectors, including:

Volume I: Military and Commercial Cylindrical Connectors
(two books with over 60 military and commercial cross refer-
ences and 1200 pages of data),

Volume I11: Military and Commercial RF Coaxial Connectors
(2 books with over 25,000 military and manufacturer part num-
bers, 2300 pages of data).

Volume 1V: Military and Commercial 2 Piece Printed Wiring
Board Connectors (2 books, 1,688 pages).

Volume V: DIN 41612 Printed Wiring Board Connectors,

Volume VI: Military (MIL- C21907) and Commercial Card
Edge Connectors,

Volume V: Cylindrical Connector Accessories

Volume VI: Contacts and Tools

Volume VII: Military and Commercial Rectangular Rack and
Panel Connectors (2 books, 2,032 pages)

Volume VIII: Military (MIL-C-24308 and 83513) and
Commercial “D” Subminiature and Microminiature Connectors

Volume IX: Airbus, Boeing and McDonnell Douglas

Volume X: European VS U.S. Specifications

All major types of military and commercial connectors can
be found in these books. The company also has available a CD-
ROM connector identification and selection (CIDS) system that
provides information on over 980,000 military part numbers,
1100 pages of military specifications and 3085 drawings.
Information Handling Systems (IHS) sells a CD ROM version
of the Edward’s materials. Edwards is also preparing a new CD
ROM. Prices range from $345 for Volume 1 to $425 for volume
IX. A master index is available for $89. Full prices are on the
web site, including export prices.

5.- Electronics Representatives Association (ERA);
http://www.era.org

This manufacturers’ representative organization, has avail-
able a publication called the Locator, an international directory
of manufacturers’ representatives in the electronics industry.
Member price is $5, non- members $50 and international non-
member price is $75. In late 1995 Harris Infosource
International  (Twinsburg, OH) sold the Electronic
Representatives Directory (ERD), launched in 1948, to this
organization. This ERD directory lists over 5,300 electronics
representatives.

6.- Harris Publishing Co.

2057 E. Aurora Road

Twinsburg, OH 44087-1999

216-425-9000

800-888-5900

Fax: 800-643-5997, 216-425-7150

1-800-643-5997

http://www.harrisInfo.com/emd.htm

This publisher issues the European Electronics Directories
and other international directories such as Scott’s for Canada as
well as directories for Italy, Mexico, Puerto Rico and former
Soviet Republics. They also issue Industrial Manufacturers
Directories, separate issues for different states of the U.S..
Directories are also available on CD ROM and for LAN use.
They also issue the Electronics Manufacturers Directory and
the directory on disc (Selectory). The directory is priced at $255
(1997 edition). See teh web site for full price details.

7.-1C Master

Hearst Business Communications

645 Stewart Ave.

Garden City, N.Y. 11539

516-227-1300

Fax: 516-227-1901

Book Price prepaid is $195

CD ROM prepaid $235

This reference lists over 100,000 IC’s by function. Alternate
sources, |C manufacturers, distributors and local sales offices
are listed. Specification sheets for some of the IC’s are also
included in this set of 3 books. The IC Master is available on
CD ROM and the IC Master Directory of Manufacturers’ Data
Pages and the Alternate Source Directory (ASD) are available
on computer disk.

8.- Master IC Cookbook

Delton T. Horn

Publisher: McGraw-Hill

Price: $21.95

This book lists various common ICs (generally not those
found in consumer electronics).

9.-Modern IC Databook

WEKA Publishing Inc.,

97 Indian Field Road,

Greenwich, CT 06830.

203-622-4177

This databook contains data on various types of IC’s includ-
ing: linear, digital, consumer, microcontroller, microprocessor,
coprocessor, digital signal processor, data communication,
interface, A/D, D/A, synchro-resolver, VCR, optoelectronic,
and transducer IC’s. Periodic supplements expand the informa-
tion contained in the book, which includes a functional index.
detailed component data sheets and manufacturer address and
alternate source list.

10.-Sav-Soft Products
Education Division
P.O. Box 360974
Milpitas, CA 95036
408-263-9150
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This organization conducts seminars on a variety of subjects
including one on Component Technology and Reliability. This
seminar includes information on construction, qualification,
application and reliability of various components, including
resistors, capacitors, semiconductors, contacts/connectors,
inductors/transformers and motors. The course includes a man-
ual with derating guidelines and reliability design rules, which
is also available separately.

In addition to these companies, there is a component infor-
mation service called PartNet, that allows search by character-
istics for mechanical and electronic components from numer-
ous vendors simultaneously. the Web address is: http://part.net

423 Wakara Way, Suite 216

Salt lake City, UT 84108

800-727-8061

801-581-1118

Fax: 801-581-1785

11.- Television IC Data Files

by John Edwards

Published by: Newnes (Butterworth-Heinemann)

ISBN: 0 7506 2899 5

Price: $31.95

Common ICs used in Televisions are provided along with pin
outs, and actual voltages and input/output signals that can be
compared against devices in the product being repaired.

12.- Television Microprocessor IC Data Files

by John Edwards

Publisher: Newnes (Butterworth-Heinemann)

ISBN: 0 7506 33352

Price: $28.95

Common microprocessors used in Televisions are provided
along with pin outs, and actual voltages and input/output sig-
nals that can be compared against devices in the product being
repaired.

13.- VCR IC Data Files

by John Edwards

Publisher: Newnes (Butterworth-Heinemann)

ISBN: 0 7506 3993 8

Price: $28.95

Common ICs used in VCR are provided along with pin outs,
and actual voltages and input/output signals that can be com-
pared against devices in the product being repaired.

and distributors

1.-Ameritech Industrial Purchasing Guides

100 E. Big Beaver Rd., Suite 700E

Troy, M1 48083-1241

800-331-1385

Fax: 248-524-4849

Part of Amertech Industrial Yellow Pages, this group pub-
lishes 14 regional editions that cover various industries includ-
ing: manufacturing, wholesale trade, construction, transporta-
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tion, utilities, mining, government, professional services/insti-
tutions, business services and agriculture. The guides cover IL,
W1, IN, M1 and OH. They are free to qualified personnel or sell
for $99 each.

2.- Daybreak Communications, Inc.

P.O. Box 3071

Point Pleasant, NJ 08742

800-440-7278

908-899-8295

Fax: 908-892-7341

This company has on computer disk the “Electronic
Component Locator” (6 regional or one national edition is avail-
able). The program allows you to find distribution sources for
electronic components from over 3300 manufacturers. Searches
can be done using keywords or manufacturer names.

3.-EITD, Electronic Industries Telephone Directory

Cahners Publication

201 King of Prussia Rd.

Radnor, PA 19089

1-888-239-3272

610-964-4336

Fax: 610-964-4305, 6018

http://www.ecnmag.com/eitd

This directory (published by Harris Publications until 1995)
contains manufacturer name or type of product manufactured.
Distributors and representatives are also listed. They also pub-
lish Who’s Who in Electronic Sources (separate issues for dif-
ferent regions of the U.S.). The website, established in
September 1997, contains all the printed listings. Book price
is $55.

4.- Electronics Purchasing Guide to Distribution
Springs Technical Pub., Inc.

P.O. Box 11-338

Albany, NY 12211-0388

518-452-4365

Fax: 518-435-9023

Osborn Marketing Group

P.O. Box 11-478

Albany, NY 12211-0478

These guide editions cover East US, West US, Canada and
the Northern US. There are free copies for qualified personnel
or they sell for $29.95 each.

5.- Electronics Source Book

An Intertec/Primedia Publication

P.O. Box 12943

Overland Park, KS 66282-2943

Fax: 913-967-1903

A regional directory (with New England, Mid-Atlantic,
SouthAtlantic, Midwest, Northern CA, Southern CA,
Southwest and Mountain States editions) that lists distributors,
value added servicers, manufacturers and representatives. The
book is free to qualified individuals or is $29.50 plus $4.50 tax
and handling.



6.-ERD Electronics Representatives Directory,
see Electronic Representatives Assoc., above.

7.-Federal Buyers Guide Inc.

650 Ward Drive

Santa Barbara, CA 93111

805-683-8593

Fax: 805-683-8593

This company is a publisher of buying guides. These guides,
include the Federal Buyers Guide (for federal purchasing
agents), State and County Government Vendors Registry (for
state and county officials), Municipal Government Purchasing
Directory (for municipal government buyers), Overseas Contact
Guides for U.S. Businesses (for overseas companies who want
to deal with U.S. firms), Immediate Need Resource Directory
for Government Procurement (for federal government purchas-
ing agents), GSA Purchasing Guide (for the General Services
Administration), Industrial Buyers Guide (for U.S. Industrial
Firms) and the Government Contractors Source Book (lists
prime sector government contractors who have existing gov-
emment contracts or new projects). These guides are distributed
free to qualified buyers. (Note: These guides include listings for
all types of material including data processing equipment, soft-
ware, plumbing materials, etc.).

8.-Information Gatekeepers, Inc.
214 Harvard Avenue

Boston, MA 02134

617-232-3111

Fax: 617-734-8562

5321 Holt Avenue

Los Angeles, CA 90056
310-215-0927

Fax: 310-338-9704

Linuvaaranitie 105
02660 ESPOO Finland
358 547 1062

Fax: 35 8 547 1362

New State Manor Bldg., #1257
Yoyogi 2-23-1, Shibuya-ku
Tokyo 151 Japan

81 33299 3935

Fax: 81 33 299 3940

P.O. Box 13
Rozelle, NSW 2040
Australia
6125557377

Fax: 61 2 818 2294

IGI Europe, Inc.

c/o AKM AG

P.O. Box 6

CH-4005 Basel, Switzerland
41 61 691 8888

Fax: 41 61 691 8189

This publisher (and consultant) on telecommunications issues
has a “Fiber Optics Yellow Pages” directory (updated yearly)
that contains a company directory, geographical index, fiber
optics standards organizations, fiber optic information, glossary
and calendar of events in the industry. This publication expands
their previous handbook and buyers guide. They also have
Newsletters, studies, proceedings, publications and reports on
LANSs, ISDN, Wireless communications and telecommunica-
tions. Price is $89.95.

9.-Japan EBG

Dempa Publishing, Inc.

11-15, Higashi Gotanda 1-chrome,
Shinagawa-ku, Tokyo 141

+81 3 445-6111

Fax: +81 3 444-7515

Cable Address: DEMPASHIBUN TOKYO
Telex: 02424461 PRSDNP J.

New York Office:

275 Madison Avenue
New York, N.Y. 10016
212-682-4755

Fax: 212-682-2730

Dusseldort Office:

Drususstr. 7,

4000 Dusseldorf 11, Germany

0211-554100

Telex: 8586481 DEMP D

Fax: 49-0211-589681

Listing of companies and distributors (trading companies)
organized by product category. Similar to EEM in the U.S. but
for companies in Japan.

10.-REED Reference Publishing
Reed Elsevier Group

121 Chanlon Road

New Providence, NJ 07974
908-771-8785

Fax: 908-771-8755

Reed Information Services
Windsor Court

East Grinstead House, Wood Street
East Grinstead

W. Sussex RH19 1XD

0342 326972

Fax: 0342 335992

TLX: 95127 INFSER G

Kompass USA

2000 Clearwater Drive

Oak Brook, IL 60521

Fax: 708-574-7080

http://www.kompass.com

http://kompass-intl.com

Comments on the Web Site: webmaster@kompassint.com
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Kompass International S.A.

Saint Laurent

73800 Cruet France

+33 479 652508

Fax: +3347984 1395

This company publishes a variety of manufacturing directo-
ries including Kompass International, Kelly’s and the U.S.
Industrial Directory (described below). Kompass International
directories include such business data as product information,
names of directors and key personnel, financial details, and
number of employees. Directories are available for industrial
companies in 65 countries, including every member of the
European Community. These editions include Australia, China,
Japan, Israel, Korea, Russia, South Africa, Taiwan, United Arab
Emirates, United Kingdom, and the U.S.. Kelly’s directories
provide product information but do not go into depth about the
employees or financial details. Kompass USA is available in
CD ROM format and is available on the web for searches.

11.-Regional Industrial Buying Guide

Thomas Regional Directory Co., Inc.

(a subsidiary of Thomas Pub. Co.)

Five Penn Plaza

New York, N.Y. 10117-0266

212-629-2100

http://www.thomasregister.com

Guides for regions of the United States, that list industrial
suppliers, manufacturers representatives, distributors and ser-
vice companies. The product section contains over 3,500 dif-
ferent product headings.

The Professional
Electronics
Technicians
Association

and the Satellite Dealers
Association

Comi)ilter Network
Technicians

The CNST - Computer Network Systems
Technician - is ETA's latest Certification for
Electronics Technicians. Send $2 for the 184
CNST competencies listing. Thousands of
CNSTs are needed in the next 5 years. You
can be one of these well-paid technicians.
Prerequisite: Computer C.E.T., or A+.

THE ASSOCIATE CET Exam Books

New Study Guides for the Associate Level CET exams. Book 1
contains 248 sample CET exam quiz questions and answers. Multiple
CET authors. Book 2 different sample quizzes - latest exam topics
plus complete listing of over 380 CET exam test sites. Written by
CETs, electronics instructors and working technicians. Great study
material for every professional electronics technician. $24.95 ea. The
CSS - Certified Customer Service Specialist Study Guide - is also
available now from ETA: $19.95 + $4 s&h.

765-653-4301 - 765-653-8262 Fax
602 N Jackson
Greencastle, In 46135

http://www.eta-sda.com e-mail: eta@indy.tdsnet.com
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12.- Scott’s Canadian Directories

Harris Publishing Co.

2057 Aurora Road

Twinsburg, OH 44087-1999

216-425-9000

800-888-5900

Fax: 800-643-5997, 216-425-7150

International directories including Scott’s Canadian nation-
al, Canadian Trade Index, Atlantic, Ontario, Quebec, Greater
Toronto, Western Region. Directories are also available on CD
ROM and for LAN use.

13.-Thomas Register of American Manufacturers

One Penn Plaza

New York, N.Y. 10117-0138

1-800-222-7900 ext 200

212-290-7277

Fax: 212-290-7365

Telex: 12-6266

Thomas OnLine, 212-290-7291 (see text)
http://www.thomasregister.com

http://www?2.thomaspublishing.com

http://www.productnews.com (web site on mechanical parts)

A multi-volume set of books that lists over 153,000 American
and Canadian manufacturers and suppliers. The books contain
over 52,000 product and service headings and over 111,000
trade and brand names, including manufacturer logos. In the
catalog volumes there are over 1800 manufacturer catalogs that
contain engineering drawings, specifications and performance
tables. Note: the Thomas Register can be accessed online via
Fax. The number is 900-FAX-THOM. An instruction sheet for
this service is available by calling 800-4-FAXCAT (request doc-
ument 630). Access charges are billed by the minute to your
telephone number.

14.- U.S. Industrial Buyer’s Guide
U.S. Industrial Directory

A Reed International, Cahners
Publication 8 Stamford Forum

P.O. Box 10277

Stamford, CT 06913-0168
203-328-2500

Fax: 203-357-7864

121 Chanlon Road

New Providence, NJ 07974
908-464-6800

Fax: 908-771-7704

Circulation Office

44 Cook Street

Denver, CO 80206

303-388-4511

1-800-637-6086

These books, of which the U.S. Industrial Buyer's Guide was
introduced in 1991, contain manufacturer sources of various
products including adhesives, crane parts, electronic compo-
nents, electronic hardware, electronic enclosures, maintenance
products, tubes, varistors, X-Ray equipment, etc. The books con-
tain data on almost 60,000 companies which are sources of over
20,000 products from abrasive belts to zirconium oxide. |



Test benches

by the ES&T Staff

n the surface of it, it would seem

that putting together a test bench

would require little thought. In
actuality, nothing could be further from
the truth. Most technicians spend eight
hours, more or less, at the bench. Whether
or not they are comfortable, or whether
they are efficient, or whether they are dis-
tracted, depends on where and how the
bench is situated. how it is constructed,
how the tools, test equipment, replace-
ment components and manufacturers’ lit-
erature are arranged. A little thought
giventothe construction and arrangement
of the workbench during the planning of
the work area can reap large dividends
down the road when the work station is
being used every day.

One thing that managers can do when
designing a work area is to ask the tech-
nicians for input. After all they are the
ones who are going to occupy that area.
If asked how a newly designed work sta-
tion should be implemented, he may be
able to suggest a number of factors that
would improve it.

Distractions

Most of us don’t think about it very
often, but distractions can seriously
impair an individual’s productivity. If the
service center is set up so that individual
technicians are asked to talk to customers
on the telephone, or at the customer ser-
vice desk, the technician will lose a lot of
productive time. Similarly, if the service
area is located so that there is a lot of foot
traffic through it, the technician may be
distracted by people going by, and there-
by lose a great deal of productive time.

Where possible, the service area should
be isolated from the other parts of the ser-
vice center, well lit, and kept at a com-
fortable temperature.

The workbench

Back in the old days, when consumer
electronics products were relatively sim-
ple. and weren’t sensitive to static elec-
tricity, and didn’t have a hot chassis that
required an isolation transformer, the
workbench consisting of four legs and a

top with a few amenities on it might have
been adequate. It might even be possible
for some service centers to get along with
that kind of bench even now.

But things are changing. Most of
today's consumer electronics products
contain static sensitive components that
require that the technician and the work-
bench be so equipped that they don’t gen-
erate a static electric charge sufficient
enough to destroy or seriously damage a
sensitive component.

Every work bench should have a source
of isolated power available to avoid the
component damage that results when a
consumer electronic product that has ahot
chassis is touched with test probes from
a piece of test equipment that is plugged
into the same power system that the unit
being tested is plugged into.

Other requirements at or near
the bench

Something else that must be considered
at the workbench is a place to hold the
documentation. And these days, docu-
mentation doesn’t simply mean paper,
although, it certainly does mean paper.
Sometimes very large pieces of paper.
When management was planning the cur-
rent generation of service benches in your
service center, did the planners provide
for holding thick service documents and
huge fold-out schematic diagrams.

But in today’s world, most service cen-
ters also have microfiche readers. Do the
benches have provision for having a
microfiche reader on or at least near the
bench. And where does the computer go?
These days more and more manufactur-
ers are offering their service literature on
a floppy disk. In past issues we have
reported on the computerized service lit-
erature from Philips. An article in this
issue describes the new CD-ROM-based
serviced literature from Thomson. As that
article states, it won’t be long before a ser-
vice center that wishes to service that
manufacturer’s products will absolutely
need a personal computer, and a pretty
powerful one at that, in order to gain
access to any of the current service liter-

“A little thought given to the
construction and arrangement
of the workbench during the
planning of the work area can
reap large dividends down the
road when the work station is
being used every day.”

ature. In order to remain efficient, service
centers will have to have computers at or
near service benches.

Designing a service bench

It frequently helps in planning a project
to prepare a checklist. It's useful just to sit
down, picture the project in your mind,
look at the current situation, and brain-
storm a list of the requirements. It might
even be useful to sit down with a group of
technicians and managers and generate as
many ideas as possible as to what is, or
might be, required at the service bench.

Here’s a partial checklist of the things
that make up a test bench. No doubt most
technicians and service managers could
add to this list.

* Surface area for the product, test
equipment, tools, etc.

* Storage: drawers, shelves, bins, etc.

* Tools

* Soldering/desoldering equipment

* Test equipment

* Supplies

* Lighting: general, task and spot

* Power: ac, isolated ac, variable ac/dc
power supply

* ESD (electrostatic discharge)
protection

* Holder for service literature

» Communications

» Forms/writing implements

» Chemicals

* Computer or terminal

* Replacement parts/supplies reception

* Fume extractor

* Foot rest

Stocking the service bench
Everything necessary to get the job
done should be at the service bench.
Things that are not necessary to get the
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ELECTRONIC
COMPONENTS

'MOUSER

e

{

Visit our web site!
www. mouser.com

FREE catalog is available on the
internet, CD-ROM, or in paper!

» 70,000+ Products * 145 Suppliers
» Same Day Shipping * No Minimum Order

800-992-9943
817-483-6828 Fax: 817-483-0931

www.mouser.com catalog@mouser.com

958 North Main St., Mansfield, TX 76063
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ORGANIZE AND
PROTECT YOUR
COPIES OF

THE P INAL MAGAZINE FOR ELECTR S AND COMPUT! RVICING

Servicing & Technology

Now there's an easy way to organize and keep
copies of your favorite magazine readily available
for future reference.

Designed exclusively for Electronic Servicing
& Technology by Jesse Jones Industries, these
custom-made titled cases and binders provide the
luxury look that makes them attractive additions to
your bookshelf, desk or any location in your home
or office.

Each binder/case is covered durable leather-like
material; title is hot stamped in gold.

Whether you choose cases or binders, you'll have
a storage system that's durable and well organized
to help protect your valuable copies from damage.

Quantity Cases Binders
One $ 8.95 $11.25
Three $24.95 $31.85
Six $45.95 $60.75

Add $1.50 per case/binder for postage and
handling. Outside USA $3.50 per case/binder.
(U.S. funds only)

Credit cards accepted: AMEX, Visa, MC, Diners
Club (Min. $15) PA Residents add 7% sales tax
Allow 4 to 6 weeks delivery

Electronic Servicing & Technology
Jesse Jones Industries, Dept. 95 EST

499 East Erie Ave., Phil., PA 19134
1-800-825-6690

job done should be elsewhere. For exam-
ple, if the technician needs a DMM every
day, or almost every day, it should be at
the bench. But if he needs a signal level
meter not more than once a week, it
should be available nearby, but shouldn’t
be cluttering up the work area.

The items in the checklist are pretty
much self explanatory, but here’s a little
detail about some of the critical elements.

ESD (electrostatic discharge)
protection

Almost every consumer electronics
product made today contains large-scale
integrated circuits that are susceptible to
electrostatic discharge damage. If these
devices are handled without the necessary
precautions there is a possibility that they
may be destroyed or damaged.

Every service position should provide
as much protection from this type of dam-
age as possible: grounding wrist straps,
static dissipative work surfaces, and stat-
ic protective bags for storage.

Communications

In a small service center, it wouldn’t be
necessary to set up an elaborate commu-
nications system; the technician merely
has to speak to someone nearby. In larg-
er service centers, however, the techni-
cian at the bench may be a long way from
the office or the replacement parts/supply
area. If atechnician needs to check on the
availability of service literature, certain
parts, or other requirements, it could
mean several trips a day, causing produc-
tivity to suffer.

Such trips could be minimized by pro-
viding intercom communications atevery
bench. The cost of such a system might
be quickly recouped through increases in
productivity. Another method of provid-
ing this communication would be by plac-
ing a computer terminal at every position
that would allow the technician to place
requests via the keyboard.

Parts/materials

Hand in hand with good communica-
tions goes good parts handling. In the
average medium to large service center,
when a technician has isolated a problem
to the component level, he walks to the
parts/supplies area and submits a request
for what he needs. The supply person may
be busy at the time, thus causing delays.

16 Electronic Servicing & Technology June 1998

A system such as this can cause a great
deal of wasted time.

In one service center operated by a
major manufacturer, every service posi-
tion has not only a means of communica-
tion, but a pneumatic tube station. Under
this system, once the technician has iso-
lated the problem, he can order the parts
or supplies he requires and have them
delivered to him without ever moving
from the bench.

Of course, asystemsuch as this requires
a considerable up-front investment, but
the increased efficiency realized by mak-
ing the best use of a skilled technician’s
time can more than offset the cost.

The little things

Servicing a product, such as a TV, pre-
sents some peculiar problems. For exam-
ple, while servicing a larger set it fre-
quently becomes necessary to perform
adjustments on controls at the rear of the
set while observing the results on the
screen at the front of the set. One of the
more efficient and well thought out ser-
vice centers we know of has a large mir-
ror fastened to the wall at the back of the
bench. With this setup, it is not necessary
to find a mirror and try to place it where
it can be seen. It’s always right there.

Fume extraction

According to literature from one man-
ufacturer of soldering fume extractors,
the fumes produced when a technician
solders may cause, or aggravate a num-
ber of problems: allergies, headaches,
acne. In many service centers, for exam-
ple those that are large and well ventilat-
ed, fumes might not be a serious problem.
The existing air handling system might be
able 1o sufficiently diffuse the fumes so
that theyre not a bother. In other service
centers, those that are small, or have low
ceilings, or in which some of the techni-
cians do alot of soldering, it might be wise
to consider the benefits of fume extrac-
tion, especially if any of the technicians
complain of discomfort caused by fumes.

There are a number of ways to elimi-
nate soldering fumes, ranging from the
simple and inexpensive to the elaborate
and expensive. Which of these solutions
should be chosen by a particular service
center would depend on the size of the
service center, the number of technicians,
and the amount of soldering that the ser-
vice center does.



“With every advance in technology, and with every addition of a
product to the list of consumer electronics products, new problems
arise in equipping the service bench.”

For example one solution to soldering
fume extraction is to eliminate it at its
source. Some soldering/desoldering sys-
tems either come with, or can be fitied
with tubes that are attached to the solder-
ing iron in such a way that the fumes gen-
erated during soldering are sucked into
the tube and either vented to the atmos-
phere, or, more likely, routed to a canis-
ter where the fumes are absorbed and the
purified air is recirculated.

Another approach is to place a larger,
higher volume air nozzle that sucks the
airin the vicinity of the work area, includ-
ing the soldering fumes, and conducts it
to a canister where it is purified and recir-
culated into the service center. Systems
that either ventilate a single work station
or that several work stations at a time can
be purchased .

The most elaborate fume extraction is
the type that has a vent hood at each work
station and ductwork that leads to a cen-
tral fan that exhausts the fumes to the out-
side. The advantage of such a system is
that it completely rids the service center
of the unwanted fumes.

The exhaust method does have a cou-
ple of disadvantages. For one thing, there
are environmental laws at every level,
local, state and Federal that control the
type and concentration of any fumes vent-
ed tothe outside. You might have to prove
that your installation is in compliance
with those laws.

The other disadvantage is that air that
is exhausted to the outside has to be made
up by drawing air in from the outside. In
the winter, that makeup air has to be heat-
ed. In the summer, the makeup air has to
be cooled. Heating and cooling extra vol-
umes of air can be a considerableexpense.

Ergonomics

Another important but often overlooked
aspect of workbench design is ergonom-
ics, the study of how tools and workplaces
should be designed to make ahuman work-
er more efficient and to minimize injury or
distress to the worker. The popular and
business press frequently carry articles on

the problems that can arise when a work-
er performs certain tasks repetitively. 1t’s
more likely to occur on an assembly line
where a worker might perform a certain
task over and over hundreds of times
throughout the day, but it can also occur to
someone who performs the same types of
task repeatedly over many years.
Sometimes this results in inflammation of
the muscles or tendons that are used to per-
form the task. This kind of problem can
cos! the service center in many ways: loss
of a productive technician for a period of
time, payment of that technician, as well
as a replacement, while he is out.

Many factors play a part in these prob- ||

lems: design of the tool, method of using
the tool, number of times the tool is used
during a work period, the height of the
workbench, the height of the chair. place-
ment of the chair in relation 1o the work-
bench. There are many good books on the
subject. And for those who own a com-
puter. a visit to the internet and a search
on the word “ergonomics”™ will result in a
list of many sites where the visitor will
find help and advice on buying or design-
ing an ergonomic workplace.

Planning is an ongoing task

With every advance in technology, and
with every addition of a product to the list
of consumer electronics products. new
problems arise in equipping the service
bench. Forexample, it becomes necessary
to answer questions such as whether an
existing service position, say one that is
currently used for the servicing of televi-
sion sets will be used to service a new
product as well, for example personal
computers. Or will a new work station be
set up for the purpose.

Either way. the same type of workbench
planning must be done anew. Storage has
to be set aside for diagnostic software,
specialized tools and test equipment for
computer service, etc.

It service center personnel don’t think
these things through as they arise, the ser-
vice bench will become less efficient, and
no service center can afford that. ]

CAPACITORS

ARE THE LEADING CAUSES
OF FAILURE IN TVs & VCRs.
CHECK CAPACITORS
IN-CIRCUIT WITH 100%
ACCURACY IN SECONDS

CapfAnalyzer 88 $179
@ Automatically discharges capacitor,
Checks for low DCR and shorted caps
Checks high-frequency ESR and
displays on 20-segment LED meter.

® 3-color chart shows typical readings.
® Includes gold-plated tweezer probe.
@ Portable... Batteries included!

LOCATE ANY CHORTED
or LEAKY COMPONENT

LeakCocker 82A
Locates shorted & leaky parts to the
exact spot on the PCB without cutting
up the board or unsoldering any parts!
AVAILIABLE AT YOUR DISTRIBUTOR
60 DAY MONEY-BACK GUARANTEE
ON ALL EDS TEST EQUIPMENT
SEE US AT THE NESDA CONVENTION!
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we make test equipment
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Test probes update

by the ES&T Staft

he essence of troubleshooting

electronics products is gathering

as much information about the
nature of the problem as possible and
making a tentative judgement as to what
circuit segment or component might be
the cause of the problem. A competent
technician uses all of his senses and every
type of test equipment that he can bring
to solve on the problem.

For example, a trained pair of eyes can
see charring on a resistor, cracks in cir-
cuit traces, arcing around a high-voltage
component. A good sense of smell can tell
a trained technician when something has
overheated. Fingers that have serviced
electronics products for years can help a
technician tell when a resistor, transistor
or IC is too warm.

Bringing in the test equipment
and the probes

In many cases, the most highly trained
senses reveal little or nothing about the
nature of the problem, and even when the
senses tell something about the problem,
it remains for the highly sophisticated test
equipment: multimeters, oscilloscopes,
etc. to determine the actual cause of the
problem. But every piece of test equip-
ment that is to be used in the trou-
bleshooting process requires some kind
of probe to attach it to the points in the
circuit that are to be tested.

As electronics equipment has evolved
and become more sophisticated, and ever
more crowded with tiny components with
even tinier leads, it has become necessary
for test equipment and test probe manu-
facturers to develop the sophisticated test
probes necessary to connect to those test
points. In some cases, the requirement
was for a probe that would attach to the
many tightly spaced leads of an IC and
increase the spacing so that a technician
can get a probe connected to the desired
test point. In other cases, the requirement
was to develop a probe that would pro-
vide an accurate reading when used with
a particular piece of test equipment.

This article will discuss some of the
recent advances in test probes that may
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Figure 1. This schematic diagram shows the construction of a X10 oscilloscope probe.

make atechnician’s troubleshooting work
a little easier, and/or more accurate.

Specifying an oscilloscope probe

Many people think that in order to get
a precise reading, the bandwidth of the
oscilloscope probe should be higher than
the bandwidth of the oscilloscope. While
this is true with some probes, other man-
ufacturers specifically design, rate and
specify probes to match the bandwidth of
the particular instrument. The result is a

probe frequency’ response that can essen-
tially be considered transparent.

In a pinch, even a piece of wire can be
used as anoscilloscope test lead. Itis inex-
pensive and readily available. But to use
a piece of wire as a probe could serious-
ly degrade the signal you are attempting
toread. Inaddition, the instrument’s input
amplifier could be seriously overloaded
by the unshielded wire’s pick-up of
induced extraneous noise. Only an oscil-
loscope probe specifically tailored to

OUTPUT

100%

70.7%

FREQUENCY

Figure 2. Bandwidth of an oscilloscope is the frequency range over which the probe has an out-
put amplitude that is above a point that is 3dB below the maximum value of the signal.
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Figure 3. As frequency increases, the voltage
capability of a probe decreases. A typical der-
ating curve is shown here.

have a frequency response/bandwidth
that matches the bandwidth of its com-
panion oscilloscope and which includes
adequate compensation circuitry and
overall shielding can offer signal integri-
ty and minimum loading of the signal
source by the probe itself.

There are several important factors to
consider when selecting an oscilloscope
probe. By comparing these factors with
your testing requirements and instru-
ments, you should be able to select the
probe best suited for your specific appli-
cation. See Figure | for a basic schemat-
ic diagram of an oscilloscope probe and

connected instrument. Before you read
any further, review your instrument’s
rated bandwidth, input resistance (stan-
dard value is | MQ and input capacitance
(standard value is 20pF).

Probes are rated most often in terms of
bandwidth and/or risetime. Bandwidth is
usually defined as the sinewave frequen-
cy at which the output amplitude of the
subject item has decreased by 3db, as
compared to its mid-band or reference
value. The general graphical representa-
tion of this would look like Figure 2. This
-3db. point, represents an output ampli-
tude that is nominally 70% of the mid-
band or reference value.

Risetime (Tr) is generally related to
sinewave bandwidth by the equation Tr
(ns, 10%-90% amplitude) =350/BW
(MHz). This equation indicates that a
100MHz (sinewave rated) basic oscillo-
scope would have a risetime 10% to 90%
of amplitude measured of 3.5 ns.

Choosing a probe
The introduction of any measuring
device (scope/probe combination) to a
circuit will produce some signal distor-
tion (loading effect). A good quality
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he pins of integrated circuits have become so thin and
so closely spaced, and surface-mount components
have become so tiny. In some cases, such as cam-
corders, the space in which a technician must work is so
cramped, that just getting a probe on a test point has become
a major challenge. Fortunately, many manufacturers are
working diligently to produce probes, clips, extenders and

more to address the problem.

tesy of I'TT Pomona.

Represented here is a selection of the probes that are avail-
able to assist technicians in connecting that oscilloscope or
DMM to the point of interest in the circuit. Photos are cour-

probe matched to a scope will minimize
this distortion, or reduce it to a known
quantity. Each probe has an input resis-
tance and capacitance. At low frequen-
cies, usually less than 1MHz, input resis-
tance is the principal factor in the loading
effect. The high tip impedance of the
probe, usually IMQ for a X1 probe and
10MQ for a X 10 probe, minimizes circuit
loading. As frequency increases, the
probe’s capacitance becomes the domi-
nant factor. The lower the capacitance the
lower the loading and consequent distor-
tion of the signal source.

For circuits that are sensitive to imped-
ance loading there is the X100 probe. It
has an input impedance of IOMQ and
approximately 6pF when connected to a
standard oscilloscope. If a high enough
signal voltage amplitude is available for
the X 100 attenuation, this probe would be
most suitable.

For best results, to minimize signal
source loading and to maximize band-
width and risetime, select a probe with the
highest input resistance and the lowest
input capacitance.

Voltage input

For operator safety and to prevent
equipment damage, before use, review the
voltage and frequency to be measured to
be sure that they are within the specified
capability of the probe. Note: most probes
have a decreasing voltage capability as the
frequency increases (Figure 3).

Grounding
The quality and accuracy of the dis-
played measurement is greatly affected
by the method by which the probe is
grounded to the circuit under test. The
ground lead has inductance. As the fre-
quency increases, so does the inductive
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reactance. This reactance can cause sig-
nal distortions and leading-edge ringing
on high-speed pulse waveforms. To
reduce this effect, use the shortest ground
lead possible (ground to the device under
test) or adapters such as a BNC interface
which is an included accessory.

Fully insulated probes

Because battery-powered portable
scopes may be used without earth ground-
ing, user safety becomes a primary fac-
tor. A signal voltage may set up on the
shielding circuit and if a standard probe
is used, this voltage would be present on
the exposed BNC shell. Fully-insulated
probes, specifically designed for use with
portable scopes, cover these exposed
points with plastic insulation. The inter-
national safety standard IEC1010-2-031
details the design criteria for safer oper-
ation of these probes. |
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Power quality catalog

Dranetz-BMI announces the availabil-
ity of a new eight- page product line cat-
alog featuring the company’s complete
line of power quality, harmonics and ener-
gy instrumentation and software solu-
tions The main product categories include
hand-held, portable and permanently
installed hardware products and PC based
system software for data acquisition,
analysis, evaluation and reporting

The portable and hand held products
section includes a photo of each single
and three-phase power quality instrument
along with a brief description and bullets
of key features. Products include the 4300
Power Platform series, 355 Harmonics
Analyzer, 100G PowerVisa 130 PQ-
Sentry Power Platform PPI, Dran-
Logger DL-1, 658 PQ Analyzer, 8800
PowerScope and 3030A PowerProfiler.
The permanently installed and portable
instruments section is presented in a sim-
ilar fashion and includes the following
products: 7000, 8000 and 9000 PQNode
series, 3100 PQNode/EPR1 PQPager and
PP-1R Power Platform.

The PC-based software section
includes descriptions of the company’s
three primary software packages for data
acquisition, analysis, evaluation and
reporting. Bullet points of key features are
augmented by multiple screen captures
for each, illustrating the various capabil-
ities of the DranView, Dran-Scan and

LITERATURE

(-

DRANETZ
[

(1%

Power Evaluation Software (PES) prod-
ucts. In addition, complete information is
provided about how to contact the com-
pany’s technical support, reference
library and training lines. A comprehen-
sive product selection matrix is also
included which details the company’s
complete hardware and software product
offering by model number, type and oper-
ational features.
Circle (90) on Reply Card

Test and measurement
instruments catalog

Marconi Instruments announces its
1997/98 Test and Measurement catalog.
The catalog features the company’s line
of test solutions for RF and microwave
products. The catalog offers an updated
selection of signal sources, radio test sets,

and microwave and RF analyzers.
Circle (91) on Reply Card

Electronics catalog

TechAmerica is a new, nationwide cat-
alog operation which has its strength in
core electronic components. The catalog
includes: Test equipment, tools; wire,
cable and connectors; a library of techni-
cal and computer books, including ser-
vice and repair subject titles; chemicals;
security and automation components;
computer networking products and
accessories; audio/video distribution
components, and business and amateur
communication products.

TechAmerica maintains inventory lev-
els and depth. Catalog merchandise is

Your
Electronics
Resource

Wite + PCB/Breadboards + Satteries

Order Toll Free 1-800-877-0072

presented in well defined sections of the
book with informational specifications to
assist in correct selection. Additional
product information can be found by con-
tacting the TechAmerica Technical
Support group. Electronic components
are sold in single or volume counts.

TechAmerica also offers benefits for
service and repair professionals.

Circle (92) on Reply Card

Test equipment catalog

Global Specialties introduces its test
equipment short form catalog featuring
five new products. This new, easy to read
tri-fold short form catalog features two
new constant current/constant voltage
digital dc power supplies; one single and
one triple output.

Also featured are:

* a new 32 channel logic analyzer with
a standard RS-232 interface and many
other features and specifications that are
necessary for evaluating microprocessor
based circuits

* the third in the series of Global's
unique triple isolated ac power sources
with current and leakage measurement
capabilities as well as a 220Vac-240Vac
at 50Hz input capability, and

* the Protolab 4.0 circuit design and
simulation software package that allows
users to create circuits instantly on the
personal computer.
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Test equipment update:

Testing has changed

by the ES&T Staff

n the 1950’s every service technician
worthy of the name carried a tube tester
and a caddy full of tubes to the home
where he had been called to service a tele-
vision set. Today that tube tester has been
obsolete for years, and any tubes still left
from that caddy are useful only to replace
defective tubes in “antique” TV sets.
Just as television technology has
changed, and the vacuum tubes on which
they are based gave way, first to transis-
tors and then ICs, the test equipment used
totest those products has changed as well.
Moreover, even the information delivery
system used to provide servicers with ser-
vice literature has evolved. The complex-
ity of consumer electronics products
required that manufacturers produce ser-
vice manuals that rivaled “War and
Peace” for thickness. That led manufac-
turers to attempt to deliver service man-
uals on microfiche.

The digital age of consumer
electronics has arrived

In recent years consumer electronics
products have undergone arevolution, not
simply further evolution. Digital tech-
niques which once were applied only to
devices known as “computers” are now
found in many circuits in consumer elec-
tronics: audio systems have digital tuners,
television sets have digital circuitry, web
TV products can connect the family’s TV
set to the internet.

Some television sets have digital cir-
cuitry that controls the operation of the
product based on information stored in
read only memory (ROM) ICs. On those
sets, there are no knobs to tweak to opti-
mize operation; all inputs must be done
with either a computer, or some kind of
computer-based device.

A case in point
Thomson Consumer Electronics has
been one of the consumer electronics
manufacturers that have been at the fore-
front when applying new technology to

consumer electronics products. As most
servicers are aware, they have applied
digital technology to their television
products, and many of their products are
designed so that all operations are con-
trolled by microprocessors and all adjust-
ments are made using a personal com-
puter or a computer-based device known
as the “Chipper Checker.”

Now comes another development that
is of vital interest to consumer electron-
ics servicers. Beginning in 1998, Thom-
son plans to convert their service litera-
ture entirely to electronic media. While
the following text quotes a letter from
Thomson to their authorized service cen-
ters, this information will be available to
non-authorized service centers as well.

The announcement

Following is a verbatim quote from the
letter that Thomson sent to all of its autho-
rized service centers:

In 1999, we plan to change all service
data from paper to electronic. The new
Electronic Service Information will be
distributed via CD-ROM. The purpose of
this communication is to acquaint you
with this new medium. The Electronic
Service Information we plan to provide
should be viewed as acomprehensive ser-
vice aid that will reduce your costs while
improving service quality.

To help you understand this exciting

“The complexity of consumer
electronics products required
that manufacturers produce
service manuals that rivaled
“War and Peace” for
thickness.”

new medium, the following are some of
the features of the new Electronic Service
Information:

It will provide a single source for all
information required to service the prod-
uct including:

-Schematics and Parts Lists

- Circuit Board Views

- Alignment Procedures

- Training Materials

- Technical Bulletins

- Chipper Check

- Alignment Software

- Customer Instruction Books

» It’s interactive with built-in links
between service information components.

» It has the ability for the technician to
record notes regarding repair.

* It requires much less storage space
than traditional service literature.

« All information on the CD is printable
using standard PC printers.

* It’s priced at or below current pricing,
providing a much better value compared
to the traditional service data approach to
service information.

1997 1998
TV - Service Data $80.00 $64.00
- Chipper Check $129.95 Free
- Total $209.95 $64.00
VCR - Service Data $120.00 $120.00
C/C - Service Data $135.00 $135.00
Audio - Service Data $60.00 $50.00
Parts Finder $149.95 Free
Total - All Products $674.90 $369.00
Saving - All Products $305.90

Table 1.
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* Schematics are easy to read, even on
smaller monitors.

* All data is on the CD-ROM, freeing
up your computer’s hard drive.

* Multiple copies of the CDs are avail-
able at a greatly reduced price.”

Previously it was mentioned that elec-
tronic data is a better value. Please review
the following for a comparison.

* 1997 Subscription = service data +
service bulletins only

* 1998 Subscription = Interactive ser-
vice data + service bulletins + training
materials + chipper check (TV) +
Partsfinder + Customer Instruction Books.

* Cost

Refer to Table 1.

Computer requirements for
this software

TCE's Electronic Service Information
(ESI) uses several software programs to
view service information. Many of these
programs would have been installed on
most computers with Windows 95 or NT.
There are also several programs, such as
Internet Explorer 4.0 and Adobe Acrobat
3.0, which were not installed with
Windows and might have to be installed
by the service center in order to use the
information on the ESI CD-ROM.

Note that these programs come at no
additional charge on the CD-ROM.
Moreover. the requirement to install the
Internet doesn’t imply the requirement to
connect to the internet. No requirement
to connect to the internet is required. The
reason that Internet Explorer is required
to run the ESI disk is that that Internet
Explorer contains certain software that is
used to operate the ESI CD-ROM system.

In order to operate the ES1 CD-ROM,
the service center will have to have this
equipment as a minimum.

Operating System: Windows 95 or
NT 4.0

Processor: 486DX2

RAM: 16Mbytes

Hard Drive: During installation,
Thomson's Electronic Service Infor-
mation system only loads required system
files on the computer. Service information
remains on the CD ROM minimizing hard
drive space requirements.

CD-ROM: At least 4X

Mouse: Two-button, minimum

Printer: The ESI software will work
with a large assortment of printers,

including dot matrix, laser and bubble jet
printers, and plotters.

To reiterate, the requirements listed
above are minimum requirements. For
best performance, it is recommended that
you use at least a Pentium processor with
16Mbytes of RAM. When purchasing a
computer to use with ESI, or for that mat-
ter, any software, it is recommended that
the purchaser buy as much computer as
he can afford. It saves time and money in
the long term.

A huge change

This decision to deliver all service lit-
erature via CD-ROM, especially for a
company as influential in consumer elec-
tronics as Thomson, represents a huge
change in the way information is deliv-
ered; a fundamental change. Thomson
will no longer make any kind of paper ser-
vice information available. If a service
center wishes to gain access to service lit-
erature, they will only be able to do so if

“Beginning in 1998,

Thomson plans to convert their
service literature entirely to
electronic media.”

they have a computer, and a fairly
advanced computer at that. Other manu-
facturers are also making service litera-
ture available for use with the computer,
although it’s not currently known if they
will also cease publication of paper.
Perhaps more than any other develop-
ment in a long time, this one states that
computers have become a fact of life in
the consumer electronics service busi-
ness. It will be difficult to do business
without one. There seems to be little
doubt that this trend will continue. Any
service center that does not currently use
a computer should seriously consider
doing so. The benefits of doing so will be
many. The consequences of not doing so
could be serious. ]
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Service mode adjustments for the
newer televisions

by Bob Rose

he customer said the picture had

shrunk. “Can it be fixed so the pic-

ture fills the whole screen the way
it did when I bought it?” she asked. Sure
enough, the raster did not fill the screen
vertically. “Quick fix,” you think. Pop the
back off, adjust the vertical height pot,
and write the bill. Well, the fix wasn’t
quite that simple. 1 put the set into what
the manufacturer calls “the service
mode,” pulled the literature (which was
on “fiche”), located the register that con-
trolled vertical height, and made the nec-
essary adjustments.

This is the new way of doing things.
There are no pots, capacitors, or induc-
tors to tweak. The days of mechanical
adjustments have given way to electron-
ic adjustments which are written into
memory chips and stored until system
control calls for them. In many respects
itis easier and more accurate than the old
way; in some respects it is more difficult.
The tech has to know how to enter the ser-
vice mode, what register to check, and
how to make the adjustment. Then the
technician has to write the adjustment(s)
to memory and exit the service mode
without losing the data. Sometimes the
necessary data can be located in a Sams
Photofact folder, and sometimes it has to
be obtained from the set’s maker.

Moreover, if you work with projection
televisions, you will find yourself doing
convergence adjustments using a remote
control instead of an alignment tool.
Every adjustment value will be written
into an EEPROM which sends its data to
a microprocessor and then to the conver-
gence amplifiers.

Things have definitely changed!
This article will explore how service
modes are entered, how adjustments are
made, and how to exit the service mode
without losing data. I will use five brands
to illustrate the process. These brands are

Rose is an independent consumer electronics bsuiness
owner and technician,

popular in my area and illustrate how
almost every manufacturer does things.

Thomson (RCA\GE) televisions

To enter the service mode in these tele-
visions (from CTC 175 to the present),
while the receiver is on press and hold the
menu button and then press and release
the power button and the volume + but-
ton. The instrument will display a one line
menu on the screen. The lower left display
will read P 00; the lower right display will
read V 00. The “P” stands for “parame-
ter,” and the “V” stands for *“value.”

There are three levels in RCA’s service
menu. To get to the first level, use either
the remote control or volume + on the
front panel and adjust the “V” to read 76.
You now have access to the “service
adjustment parameters.” To select a spe-
cific parameter, use channel up/down but-
tons on the remote control or the front
panel. Once you select a particular para-
meter, use volume up/downbuttons on the
remote control or the front panel to make
the necessary adjustment.

To enter level two of the service menu,
change the parameter to twelve and the
value to seventy-seven. You can now
adjust the “chassis alignment parame-
ters.” To enter level three, change the
parameter to twenty-eight and the value
to seventy-eight. You can now write
changes to “tuner alignment parameters.”
I have a complete list of the adjustments
you can make in the July, 1977 issue of
Electronic Servicing and Technology. 1
suggest you consult this issue for addi-
tional information.

To exit the service mode, simply press
the power button on the handheld remote
control unit or the front panel. The TV
will exit the service mode and write all
changes to memory in the EEPROM. By
the way, be very sure to make a written
record of the existing value in a register
(“‘parameter”) before you make any
changes. Don’t trust your memory. |
speak from experience. And don’t worry
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about making a mistake. If you don’t fol-
low the procedure exactly as Thompson
has outlined it, the TV will automatical-
ly exit the service mode.

The bulk of this information can be
found in a Thompson publication, CTC
175/176/177 Technical Training Manual.
You can get it from your RCA distributor
or directly from Thompson (POB 1976,
Indianapolis, IN 46206).

Philips’ products

Philips (Magnavox, Philco, Sylvania,
Philips) does things a bit differently. To
enter, let us say, a Magnavox service
menu, use the remote control handheld
unit and enter the following seven-button
sequence: 0, 6, 2, 5, 9, 6, Menu.
Depressing the power button will exit the
service mode and save the current
changes. It will also turn the unit off.

[ will use the PTV 700 as an example.
Keep in mind that this information gen-
erally applies to their other models, but
there will be exceptions. Philips stores
such information on microfiche instead of
paper. Which is to say, if you order a spe-
cific manual be sure to get the “fiche” as
well. The information I am about to give
you can be found in Manual 7541 which
covers PTV 700, 705/6,710/11,715, 720,
and 725. | believe it cost about $30.00. If
you do a lot of work on these units, you
will not spend a better $30.00!

Let’s say you have entered the service
mode. All normal on-screen displays will
be suppressed and replaced by a special
display. It will look something like Figure
1. The first line will show the factory part
number of the microcomputer: 613085-3.
The next set of characters (GR5X3.0)
identifies the version of software in cur-
rent use. The second line, reading left to
right, displays the currently tuned chan-
nel (channel 3). By the way, channel 3 is
the default channel when entering the ser-
vice mode. Why? Because most signal
generators output to channel 3! If you are
not using a generator or if channel 3 is not
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Voltage substitution can be helpful in isolating a start-up problem. (Schematics courtesy Howard W. Sams)

June 1998 Electronic Servicing & Technology 41




To
Q3224

From Q3210 base

collector >—W\~ ¥ -
of hot %
. x* From
AAA- —< primary

supply

Figure 4. Some start-up circuits, such as this one, run continuously if the horizontal drive sec-
tion fails to take over for any reason. In this case the chassis may power up with a very distort-
ed raster. This is because the start-up circuit does not generate the proper waveform required

for a uniform raster.

driver transistor. This transistor drives the
HOT via the driver transformer. Each of
the transistors receives collector voltage
from the primary or low-voltage supply
when the set is turned on. All that is need-
ed to start the chassis is a supply voltage
for the main processor IC. Typically, this
voltage is bled from the primary supply
by a resistor. Once the chassis is running,
the secondary or scan-derived supply will
take over by forward biasing the commu-
tating diode. Note that the start-up volt-
age is only applied to the HOR VCC pin
and does not power the entire IC. In some
designs the primary supply powers HOR
VCC continuously.

The x-ray protect circuit is also very
straightforward. A sample voltage is
taken from one of the IHVT secondary
windings. Though this is not high-voltage
(HV), its level does track the HV. This
voltage is rectified and then applied to a
zener diode. The rating of the diode is
such thatit will not conductunless the HV
rises above its normal value. If this hap-
pens, the x-ray protect circuit in the main

processor will be activated shutting down
the horizontal drive.

Zenith manufactured a series of chas-
sis in the 80s that are somewhat compli-
cated. They employ a three-stage hori-
zontal driver circuit, a three-transistor
start-up circuit, and a two-transistor shut-
down circuit. We will look at these cir-
cuits one at a time using a Zenith model
D2500W as an example (Figure 2).

The hoiizontal driver circuit

The most unusual thing about the dri-
ver circuit, aside from the fact that it uses
three transistors, is that it is powered by
the secondary supply. This means that the
horizontal output section and its associ-
ated secondary supply must be running
before the driver section can run. In other
words, even if voltage was applied to the
main processor 1C and drive pulses were
being produced, the chassis would still
not run if the horizontal output section
isn’t running. Furthermore, substitution
of a horizontal drive signal into the driver
circuit will not work unless it is done at

the output of the final driver stage or into
the HOT itself.

The horizontal driver collector is sup-
plied by secondary source number 6,
while the predriver and phase inverter are
supplied by number 7. The purpose of the
horizontal inverter is to compensate for
the phase inversion caused by the com-
mon-emitter pre-driver. Note that these
transistors are direct coupled and should
all be replaced if one fails.

The start-up circuit

The start-up circuit is essentially an
oscillator that directly drives the HOT.
The drive signal is coupled to a tap on the
secondary of the driver transformer
TX3205 via R3216. The oscillator is an
astable (i.e., freerunning) multivibrator
comprising Q3224 and Q3213. This cir-
cuit is powered by the primary supply so
that it will run as soon as the set is turned
on. The start-up circuit actually takes the
place of the main processor IC and the
horizontal driver section until the chassis
starts and the secondary supply takes over
operation of the set.

The third transistor, Q3210, is part of
the “quenching” circuit that disables the
multivibrator at the appropriate time. The
quenchcircuitused in this example is self-
activating. The components have been
selected so that quenching will occur
about one second after the set is turned
on. In a normal chassis this is sufficient
time to get the secondary supply running.

Each transistor in the multivibrator has
its collector output RC coupled to the base
of the other transistor. If both are proper-

c
12.0v0 To horizontal
phase inverter
Al A3 /
y Z

Figure 5. The shutdown circuit in this chassis uses a two-transistor latch circuit.
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ly biased, the multivibrator will run con-
tinuously producing a characteristic
waveform. Both transistors are PNP units
and need negative base bias. Transistor
Q3213 gets its bias from ground via
R3215. Transistor Q3224 gets its bias
from ground via R3215 and Q3210.

When the set is turned on there will be
a positive voltage drop across R3229
while C3210 charges. This voltage for-
ward biases Q3210, providing a current
path to ground for the base of Q3224
which enables the multivibrator. Once
C3210 is sufficiently charged, Q3210
turns off, quenching oscillation.

If the set will not start up

If the set will not start up, observe the
output of the multivibrator using an oscil-

loscope. In a no-start situation the multi-
vibrator can be scoped. With the timebase
set for Ims you should be able to see a
differentiated squarewave (having posi-
tive and negative-going spikes) for about
one second when the set is switched on.
You might be able to hear a whine and
possibly a short burst of audio. This is
because the HV and secondary supply
voltage will actually come up while the
start-up circuit is running, provided the
horizontal output section is working nor-
mally. This may lead you to suspect that
the chassis is going into HV shutdown
since the symptom is the same. The shut-
down circuit will be covered later.

If you encounter a chassis that has no
sign of life when switched on (assuming
that the primary supply is working) it is
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possible that the start-up circuitis at fault.
In some chassis the LED display will still
come on and the remote control may
work. In these chassis the tuner control
circuit is powered by the primary supply.
Once you determine that the start-up cir-
cuitis faulty, troubleshooting will be fair-
ly simple and straightforward.

In most chassis the start-up circuit uses
a floating ground and is powered direct-
ly from the primary supply. Be sure to
bear this in mind when measuring volt-
ages. Voltages will read higher than what
is shown on the schematic until the chas-
sis is running and regulating properly. If
B+ is present but the start-up circuit will
not run, the simplest course of action is to
simply test the components beginning
with the transistors. Don’t overlook the
possibility of a defective quench circuit.

If the startup circuit is functioning

If you have determined that the start-up
circuit is okay, the problem must be in the
horizontal section or the secondary sup-
ply. The 8V source on pins 28 and 31 of
the main processor 1C should come up
briefly while the start-up circuit is run-
ning. A horizontal drive waveform should
be present at pin 37. If this event is too
fast for your scope to lock on, the IC can
be tested by voltage substitution. Connect
the positive terminal of a 9V battery to
either of the supply pins and the negative
terminal to ground. A more convenient
tie-in point is on either leg of inductors
L.2377 or L2379 which are mounted adja-
cent to the 1C. These inductors are in the
supply lines from secondary regulator
1C3406 (Figure 3). Incidentally, if
1C2376 does not generate a horizontal
drive signal during this test then it is
almost certainly defective.

If the start-up circuit is working but the
8V supply does not come up, turn your
attention toward the horizontal output
section and the secondary supply. These
sections are conventional and so will not
be discussed here in detail. Suffice it to
say that if none of the secondary supplies
comes up then the problem must be in the
horizontal output section. Be sure that the
drive pulses from the start-up circuit are
actually making it to the horizontal driver
transformer. Resistor R3216, a |IW
device, has been known to open.

Some start-up circuits run continuous-
ly if the horizontal drive section fails to



take over for any reason (Figure 4). In this
case the chassis may power up with a very
distorted raster. This is because the start-
up circuit does not generate the proper
waveform required for a uniform raster.
For example, the raster might have a
bright vertical stripe down the center.
Such a symptom might lead you to sus-
pect a problem in the horizontal output
section. In most of these chassis, howev-
er, the start-up circuit will not produce
sufficient voltage on its own to produce a
raster as the TV screen.

High-voltage shutdown

Operation of the shutdown circuit is
fairly simple (Figure 5). A sample of the
secondary supply voltage from pin 10 of
the integrated high voltage transformer
(IHVT), TX3204, is rectified by diode
CR3602 and applied to the cathode of
zener diode CRX3204 after being filtered
and divided by an RC network. If the
zener conducts due to excessive voltage,
NPN transistor QX 3207 will conduct for-
ward biasing PNP transistor QX3204.
This will apply excessive forward bias to
the horizontal phase inverter transistor

Q3209 via diode CRX3211. The inverter
will then saturate. You will recall that this
transistor passes the drive signal by
switching on and off. The negative excur-
sions of the base drive signal will not be
great enough to overcome the positive
bias from the shutdown circuit.

The collector of the shutdown latch,
transistor QX3204, is coupled to the base
of transistor QX3207 forcing it to stay on
even after the high-voltage has dropped.
The circuit will remain latched until the
set is turned off and the power supply
capacitors discharge. If you suspect that
a start-up problem is actually a shutdown
problem, you can temporarily defeat the
shutdown circuit by disconnecting one
leg of diode CRX3211.

There is nothing unusual about the pri-
mary supply used in this chassis (Figure
6). The schematic is being included to
complete this troubleshooting package.
Problems that appear to be related to the
start-up or shutdown circuits will some-
times actually be in the power supply. For
example, C3413 is in a feedback loop
from TX3410 to the base of regulator
Q3410. This capacitor has been known

to dry up prematurely because it is
mounted in a hot spot. When this hap-
pens the chassis may cycle on and off
continuously because the regulator has
lost its ability to compensate for the ini-
tial in-rush current during power up. In
some cases the set may begin to run prop-
erly once it warms up. Such a problem is
easy to misdiagnose as start-up or shut-
down related.

Summary

Many service technicians routinely
replace the entire board on these Zenith
chassis and the manufacturer makes it
easy to do so by offering replacements at
a relatively low cost. While this “super-
shotgun” method may be the expedient
course of action in some cases, these chas-
sis can often be repaired faster and cheap-
er by replacing a single component.
What’s more, there is very little challenge
involved in board replacement and cer-
tainly nothing to be gained in terms of
experience. With abasic understanding of
the unconventional circuits, these chassis
are no more difficult to service than chas-
sis using a more standard design. ]

M -Howard W, Sams
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Guide to national, state and
regional associations

by The ES&T Staff

onsumer electronics can be a soli-
‘ tary business. Especially for

smaller service centers. This iso-
lation can have a number of detrimental
effects on the business. Forexample, most
service technicians who become business
owners are well trained in the technical
aspects of servicing but have little or no
formal training in the business aspects. In
some cases this leads to failure. A man-
ager may not be able to provide for
enough profits and proper cash flow, and

American Electronics Association (AEA)

1225 Eye Street, N.W. Suite 950
Washington, DC 20005

Phone: 202-682-9110

Fax: 202-682-9111

American Society of Certified Engineering Technicians

(ASCET)

PO Box 1348

Flowery Branch, GA 30542
Phone: 703-684-2835

the business suffers, possibly going
under.

Another aspect of this isolation is the
difficulty in keeping up with the tech