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Rethinking the technician’s toolkit

: Printed circuit board repair
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Now you'll have everything to completely analyze all VCR
video, audio, and servo problems.

Automatic Servo Analyzing: (patent pending) Isolate Defects Throughout The Entire VCR:

Automatically determine if the VCR has a capstan servo, cylinder Exclusive phase- and chroma-locked drive signals isolate problems

servo, luminance/chrominance circuit defect in virtually the time in any stage from the heads to the output. Every signal you need is

it takes to connect to the video and audio line outputs. * there, including: FM luminance, chroma, video, and head switching
(SW30) signals.

Exclusive Video Head Substitution:

Never again install another video head without being 100% positive Includes Extra Features To Complete Your Servicing Needs:

it will fix the problem. Exclusive video head substitution signals You get: an Internal NTSC video pattern, standard video and audio

isolate head problems from all other circuit problems. line output, a servo sub bias supply to 10 VDC, an autoranged DC
and PPV meter, plus it supports all common VCR formats.

Exclusive Hi-Fi Stereo And Audio Signals:

Finally there is an answer for troubleshooting VCR Hi-Fi audio *Using the optional Servo Performance Test Leads and Servo

circuits. Isolate defects from the spinning heads to the line outputs. Performance Test Tape.

Call 1-800-SENCORE ext. 544 for more information'
(736-2673)
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Repairing a printed circuit board requires
that you clean the board thoroughly and
inspect it carefully to determine the na-
ture of the problem before you proceed to
the repair stage. Such a repair may allow
you to bring a product that would have
otherwise been abandoned back to life,
or make a product repair that would have
otherwise been prohibitively expensive.
(Photo courtesy Contact East).
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——— Editorial

Where are you?
Where are you going?

In last month’s editorial we talked
about all of the aspects of running a
service business, and all of the skills
and abilities it entails: everything
from the technical skills to diagnose
and repair one of today’s ultra so-
phisticated TVs or camcorders, to
writing an ad for your business and
deciding where is the best place to ad-
vertise, to hiring and firing.

We suggested that to just sit back
and think about the complexity of
what you’re doing is a good mental
exercise. Here’s another good exer-
cise. Think about how long you’ve
been in business. What kinds of
products are you servicing now? Are
you entirely satisfied with the
amount and kinds of business you’re
doing?

If you have any feeling at all that
there’s something else you could or
should be doing, read on.

The soul searching that I’m about
to suggest is not entirely my idea. In
the course of carrying out a project
recently, I had occasion to talk at
length to a large, successful consum-
er electronics sales and service organ-
ization in the western part of the U.S.
They have a number of locations,
service a broad range of products,
have a formal management system in
place, and employ in the range of 100
people in the service end of the busi-
ness alone.

In spite of their success, the com-
pany is constantly re-evaluating its
position in the marketplace. On a
continuing basis, they ask all mem-
bers of the company to think about
who the customer is, how the cus-
tomer should be treated, how to im-
prove service to the customer. In ad-
dition, they regularly take a close
look at the business to determine if
they’re doing everything they can to
keep the business growing. A wise

man once said ‘‘when you stop get-
ting better, you stop being good’’.

Something that would benefit any
service business would be to regularly
re-evaluate their position in light of
the changing technological and busi-
ness climate. For example, many
businesses got started when the typi-
cal electronics service center was a
‘“Radio and TV shop’’. Many busi-
nesses have kept that designation. No
doubt many still limit their work to
those products.

And there are no doubt many
shops that are admirably successful
servicing just those products. On the
other hand, many businesses have
gone out of business because they
have continued to service just those
products. Many shops have thrived,
however, because they have recog-
nized the limitations of servicing a
limited range of products that havein
many cases become more expensive
to service than to replace, and have
branched out into other areas. Again,
such diversification may not be for
everyone, but if you decide not to do
s0, that decision should be based on a
thorough evaluation of the position
of the business.

Here are some of the facts, ques-
tions and considerations that you
should be thinking about:

1. A few years ago, many shops be-
gan servicing radios and TVs because
that represented the entire range of
consumer electronics products. That
has changed. Nowadays, consumers
own a far broader range of consumer
electronics products. In addition to
radios and TVs there are VCRs, cam-
corders, compact disc players, mi-
crowave ovens, personal computers,
fax machines, cordless telephones.
Are you sure you shouldn’t be servic-
ing some of those?
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2. Many household appliances are
now controlled by microprocessor
and related electronics. Would it
make sense to at least look into
whether or not to service those?

3. In what other ways has the busi-
ness changed and what have you
done to keep up?

4. What changes are coming down
the pike, and what can you donow to
prepare for them? Off the top of my
head, here are two: high definition
TV and the consumer electronics bus
(CEBUS) that will allow consumer
electronics products, appliances and
home support equipment like fur-
naces, air conditioners, etc. to talk to
each other. Both of these, and no
doubt many more products of ad-
vancing technology will present ser-
vice facilities with a wealth of both
problems and opportunity.

To get back to that immensely suc-
cessful business I mentioned at the
outset of this editorial, in spite of
their great success in consumer elec-
tronics servicing, they’re actively
looking into servicing of home appli-
ances, and in fact are working on an
analysis of what would beinvolved in
launching such a venture and what
the return would be.

Whether your business is diminish-
ing, staying about the same or grow-
ing, it’s always a good idea once a
year or at some other regular inter-
vals to take a look at where you are,
take a look back to see how you got
there, and look ahead to see where
you're going. Such an exercise might
help you determine if you like your
eventual destination, and if not, to
make course corrections before it’s
too late.

N Lol faveam



| JOSEF BERNARD

3260 $22.95

9290  $36.00
Counts as 2

2826P $16.95

J031P $17.95

[T———————
Brushiess BC Mators

9

St B 3

J267P $76.95

Desxywn, Sulking s lestig
Your Bom Systom
-

2800P $16.95

All books are hardcover unless number
is followed by a "'P'" for paperback.

- SELECT 5 BOOKS
for only $495

|
‘ < \ BEQINNER'S GUIDE

T0
READIIE
Eylsirles

SECOND EDITION

%

ELECTRONIY

TRECANICIANS

3632 $18.95

Your most complete source for electronics
books for over 25 years.

3278 $36.45 — =
Coun:s as 2 E NIC
CIRCUITS
St § o
<&
~
% ~
= v
PRACTICAL
| ELEC < v
CIRCUITS. ~
v 74 i
vevissoe |
3414 $39.95 3138 $60.00
Counts as 2 3107P $18.95 2865P $14.95 Counts as 3

2950P $19.95 Membership Benefits ® Big Savings. in addition to this introductory
offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. ® Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. ¢ Club
News Bulletins. 15 times per year you will receive the Book Club News, describ-
ing all the current selections—mains, alternates, extras—plus bonus offers and
speclal sales, with scores of titles to choose from. ¢ Automatic Order. If you want
the Main Selectlon, do nothing and it will be sent to you automatically. If you prefer
another selection, or no book at all, simply indicate your choice on the reply form
provided. You will have at least 10 days to decide. As a member, you agree to
purchase at least 3 books within the next 12 months and may resign at any time
thereafter. s Ironclad No-Risk Guarantee. If not satisfied with your books, return
them within 10 days without obligation! ¢ Exceptlonal Quality. All books are qual-
ity publishers’ editions especially selected by our Editorial Board.

O Thime
AN 10N

o T ot v

ey

342 $25.95
Counts as 2

' ceecTrRonics Baak Ciue

Blue Ridge Summit, PA 17294-0810

Please accept my membership in the Electronics Book Club and send the 5 volumes listed
below, billing me $4.95. If not satisfied, | may return the books within ten days without obliga-
tion and have my membershlp cancelied. | agree to purchase at ieast 3 books at regular Club
prices during the next 12 months and may resign any time thereafter. A shipping/handling charge
and sales tax will be added to all orders.

v Name
Basic
Electronics
Course Address
City
2613P $17.95 State Zip Phone

Valid for new members only. Foreign applicants will receive special ordering instructions Canada must remit I
L'" U.S. currency. This order subject to acceptance by the Electronics Book Club. ESTM591
—_—_——— e e e, 1

O TON T

3329 $29.95

2867P $:8.95
Counts as 2 3

Masiering
Household Elecincal
Wing

How to Test
Aimost Ererything
[ nix

2987P $16.95 2925P $9.95

—_——— - —

5O CMOS IC -
Projects

2995
Coumnrs as 2

$25.95
3445 521,95

"EEELEETETETT ]

Troubleshooting
& Repairing

VCPRs

SECOND EDITION

3777 $32.95
Counts as 2

10076 $39.95

Counts as 2 327

$22.95

Solid-State

PRACTICAL
ANTENNA Solid-Sta

B E_ECTRONICS

THEORY

3270 $32.95 2926 $25.95
Counts as 2 Caounts as 2
4 PU—
|  BULDYOUR OWN
TES] EQUIPMENT

1f 2
)

S
3343 $29.95 3475 $27.95
Counts as 2 Counts as 2

(Publishers’ Prices Shown)
1991 ELECTRONICS BOOK CLUB



———— News

Servicer relations meeting at
NARDA/NASD convention

The Service Contract Industry
Council (SCIC) sponsored an oppor-
tunity for servicers to meet one on
with any SCIC member to discuss
whatever problems they might be en-
countering with any (SCIC) mem-
bers. This was arranged because the
service industry has been reporting
difficulties in getting paid for ser-
vices performed by third party ad-
ministrators.

The meeting was held on Sunday
during the NARDA Convention.
There was strong support and will-
ingness to address any and all issues
by the SCIC members. The meeting
was attended by Delta Warranty,
Elite Group, Inc., Federal Warranty
Service Corp., Independent Dealer
Services, National Electronics War-
ranty, Philips Marketing Services
Inc., Phoenix Service Corp., Service
Plan., Transamerica Commercial Fi-
nancial and Universal Protection
Plan.

The SCIC was established to initi-
ate, develop and establish ethical
practices in the service contract in-
dustry in the relationship of adminis-
trators, providers, dealers, distribu-
tors and servicers of contracts and to
take any and all steps which may be
properly be considered to be advis-
able or necessary to eliminate unethi-
cal practices.

This meeting was an initial step to-
ward opening up the communication
between the service industry and the
service contract industry. Another
step was to invite Cornelius C. (Con-
nie) Bell, president of the National
Electronics Sales and Service Dealers
Association (NESDA), to the SCIC
General Membership Meeting on
Sunday, March 10, 1991, to present
his views on the service contract in-
dustry and how the service industry
and SCIC can work together.

‘““We encourage any servicer who
was unable to attend but who wishes
to review related business issues with
any of our members to contact the
member directly,”” said Schneider.
““This is just the beginning,’’ Schnei-
der said, ‘‘the SCIC standards and
Ethics Committee is also working
with servicer, retailer and consumer
groups to adopt a formalized dispute
resolution procedure for SCIC. All
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these steps are designed to evaluate
the standards of the service contract
industry and to eliminate unethical
business practices.”’

Mitsubishi Electronics America, Inc.
introduces cellular telephone
service seminar

Mitsubishi Electronics America,
Inc., announces a new training semi-
nar for servicing cellular telephones.
Created by the Training and Publica-
tions Department, this two day semi-
nar is available to all technicians.

Utilizing the latest technology and
test equipment available, this semi-
nar will educate new technicians in
cellular service as well as keep experi-
enced technicians up to date in this
rapidly expanding market. Day one
begins with a comprehensive review
and description of: communication
basics, RF systems, cellular tele-
phone systems, subscriber activa-
tion, programming and operation,
and ends with an overview of
installation.

Attendees will be working with a
popular model transportable phone,
and interacting with widely used cell
site simulators. Day two includes:
troubleshooting procedures, disas-
sembly, diagnostics, adjustments
and repairs. The participants will be
presented with a variety of typical
problems normally faced by service
technicians. Using the materials and
equipment provided, they will have a
unique opportunity to experience
hands-on testing and troubleshoot-
ing under the guidance of a knowl-
edgeable instructor. In addition to
the comprehensive documentation
provided, educational video tapes
produced by the Technical Services
Division will be used to demonstrate
and reinforce the finer points of cell-
ular phone service and technology.
The session will end with a discussion
of future technology. An exam will
be given and a certificate awarded to
those passing the test.

Along with the knowledge and ex-
perience gained during this compre-
hensive seminar, the participants will
leave with a technical manual and a
video tape for future reference. Util-
izing the latest technology and test
equipment available, this seminar
will educate new technicians in cellu-
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lar service as well as keep experienced
technicians up to date in this rapidly
expanding market. For more infor-
mation call or write Mitsubishi Elec-
tronic America, Inc., 5757 Plaza
Drive, Cypress, California 90680
(800) 888-6773 Touch 4.

Technician convention set for
satellite area

The 1991 Electronics Technicians
Association (ETA) Annual Conven-
tion will take place June 7 & 8 in the
Seattle, WA suburb of Kirkland.
Host for this 12th National meeting
is Lake Washington VocTech School
(LWVT) and the Washington Elec-
tronics Service Technician Associa-
tion (WESTA).

Don Howell, CET, Chairman of
ETA, and an electronics technology
instructor at LWVT, is the general
convention chairman. Howell says
that there is a great amount of en-
thusiasm for the gathering because
no ETA convention has taken place
in the northwest to date.

While a full schedule of spouse and
children’s events, business meetings
of ETA and committee work will
take place, the primary effort of the
convention is directed towards dual-
session seminars which will occur
each day. Technicians will find semi-
nars on hardware and troubleshoot-
ing topics as well as self improve-
ments and small shop management.

Efforts are underway to evolve
two new classifications of technician
certification. Expected to be unveiled
at this convention, and a week later
at the Satellite Dealers Coalition
(SDC) Show in St. Louis, will be pro-
totype exams for satellite installers.
SDC & ETA are working jointly on
the project.

In the same area of certification is
an effort to develop a set of stan-
dards for field service personnel.
While all other categories of ETA-I
certification examinations contain
strictly technical testing material, the
Field Service Certification will also
contain customer relations, efficien-
cy and behavior items.

For complete details, a seminar
schedule and display opportunities
contact ETA at: 602 N. Jackson St.,
Greencastle IN 46136 or call 800-
359-6706.



Report explores high definition
television technology
and related systems

Due to major technological ad-
vances in recent years, television
technology is about to undergo a rev-
olution. A report released by the
Office. of Technology Assessment
(OTA), “The Big Picture: HDTV
and High Resolution Systems,’’ ex-
amines the scope of this development
and how the United States might
benefit.

The report evaluates the potential
influence high definition television
(HDTYV) and related high resolution
systems (HRS) may have in the con-
sumer entertainment industry, and
how they may affect communica-
tions, national security, research and
education. The report also focuses
on how HDTYV and HRS are causing
the U.S. to re-examine current na-
tional policies dealing with manufac-
turing, educational and training
standardization, communications,
military command, structural eco-
nomic problems and the relationship
between government and business.
Finally the report discusses the im-
portance HDTYV holds for the U.S. in
rebuilding its leadership role in glob-
al and domestic technology markets.

This 108-page report, ‘“The Big
Picture: HDTYV and High Resolution
Systems,’’ stock number 052-003-
01193-0 is available for $5.00. To
order send payment to Dept. 36-IP,
Superintendent of Documents,
Washington, DC 20402-9325; or to
order with VISA or MasterCard
phone (202) 783-3238.

EIA sponsors vocational industrial
clubs of America’s (VICA) national
skill Olympics

Vocational students from across
the United States will compete against
each other this June in the Vocation-
al Industrial Clubs of America’s Na-
tional Skill Olympics, sponsored by
the Electronic Industries Associa-
tion’s Consumer Electronics Group
(EIA/CEG).

Students will draw on their many,
varied vocational skills in the three-
part olympics, being held Thursday,
June 27, 1991, in Louisville, Ken-
tucky.

The first part of the competition
places contestants at individual test
stations to complete an assigned pro-
blem within 25 minutes. The second
part consists of two specific vo-
cational activities, and the third part
consists of a written examination on
safety and theory questions relating
to the consumer electronics industry.

Entrants compete in secondary
and post-secondary categories for a
variety of prizes donated by members
of EIA/CEG and such companies as
Snap-On-Tool, National Education
Centers, the International Society of
Certified Electronic Technicians, the
Howard Sams and McGraw Hill
publishing companies, Electronic
Servicing and Technology and Radio
Electronics magazines. Prizes in-
clude over $14,000 in tools donated
by the Snap-On-Tool Company, and
two $10,000 scholarships donated by
National Education Centers.

According to Don Hatton, staff
vice president of EIA/CEG’s prod-
uct services department, ‘“The na-
tional winners are eligible to compete
in the International Skill Olympics,
which are held every two years. The
next one will be held in Taiwan in
1993.”

Hatton says the chance to compete

! in the International version of the

Skill Olympics is especially impor-
tant. ‘“‘Technology is global in na-
ture,”’ hesays. ‘“‘Products also havea
global orientation, as do technicians.
In order to grow in their abilities,
technicians should think globally, ra-
ther than keep their skills confined
within domestic borders.

EIA 1991 Source code and date code
booklet now available

The Electronics Industries Associ-
ation’s Engineering Department has
recently published its 1991 source
code and date code booklet. This
booklet, published annually, con-
tains an alphabetical and numerical
listing of code numbers which are
stamped or marked on electronic
products to identify production
sources or the vendor assuming prod-
uct responsibility. These numeric
symbols are assigned and registered
by the Electronic Industries Associa-
tion’s Engineering Department. The
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EIA code also provides for the add-
ing of numerals to the source code
symbol to identify the year and week
of production.

EIA Engineering Department Staff
Vice President John Kinn said in an-
nouncing the availability of the Pub-
lication, ‘‘The source code and date
code service is available to all manu-
facturers of electronic equipment
and components for a annual regis-
tration fee of $30.00.””

Copies of the 1991 EIA Source
Code and Date Code Booklet are
available from the EIA Engineering
Department, 2001 Pennsylvania Ave
N.W., Washington, D.C. 2006 at a
cost of $5 each.

EIA releases two new training
videotapes for electronic technicians

Electronic technicians can increase
their skills in two important areas,
thanks to two new training video-
tapes being released this month by
the Electronic Industries Associa-
tion’s Consumer Electronics Group
(EIA/CEG).

‘“Professional Equalizer and
Amplifier Installation’’ is the fourth
in the popular Car Audio series and
focuses on the installation of car aud-
io products.

Troubleshooting Microprocessors’’
is the tenth in a series of training
tapes geared toward troubleshooting
the wide variety of consumer elec-
tronics products.

““Our training videotapes are de-
signed to help technicians upgrade
their techniques so they can effective-
ly service today’s sophisticated con-
sumer electronic products,’’ says
Don Hatton, staff vice president of
EIA/CEG’s Product Services De-
partment. ‘‘In order to operate at
peak efficiency, technicians must
keep educating themselves about the
latest technologies being introduced
intheindustry. Out training tapes are
designed to do just that.”’

Hatton notes that plans are under-
way to revise a pair of tapes about
soldering that are currently in distri-
bution “‘in order to incorporate more
information on surface mount and
leadless components.”’ He says that
the new soldering tapes will be avail-
able by the third quarter of 1991.
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Relay application guide

An updated and expanded version
of the popular Bosch Relay Applica-
tion Guide has just been published.

Now in its 4th edition, the Guide’s
28 pages are filled with useful dia-
grams, schematics, and applications
(all listed in alphabetical order),
which provide important, time-sav-
ing information for installers of the
Bosch-Mini Giant Relay or Socket.
The David Levy Corporation (DLC)
has annually compiled the Bosch
Guide since 1988. ‘“These applica-
tions have been submitted by 25 top-
notch manufacturers, installers and
technicians in the autosound and mo-
bile electronicsindustry,’’ said David
Levy, President of DLC. “‘These are
insider tips and short cuts that can
really save lots of time and headaches
when it comes to things like alarm,
autosound, cellular, and special
lighting applications in vehicles where

SPDT or SPST relays are needed.”
Circle (31) on Reply Card

Catalog highlights
solder system tester

Electrical and electronic test
equipment, including this solder sys-
tem tester which also enables testing
for ESD protection, is presented in
Tegam’s new, fully-illustrated cata-
log. Also included is information on
Tegam’s capabilities for developing
custom temperature sensing devices
and systems. Digital thermometers,
calibrators, multi-probe switch-
boxes, fail-safe personal voltmeters,
and a wide range of other instru-
ments and equipment are also
presented.

The 20-page catalog, with prod-
ucts described from the user’s point
of view, features large photos of each
product.

Circle (32) on Reply Card

Product catalog

Tektronix’ 1991 catalog with more
than 3,000 products, is now avail-
able. The 388-page, hardbound cata-
log lists the company’s line of prod-
ucts in three broad areas—electronic
test and measurement instruments,
professional broadcast equipment
and computer peripherals. This
year’s catalog features more than 70
hardware and software products re-
leased since Tek’s last catalog was
published.
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Literature =

In test and measurement, about a
dozen new oscilloscopes have been
added to a full line of analog and dig-
ital instruments. New products in-
clude digital signal analyzers, com-
munication signal analyzers, high-
end digital sampling scopes, mid-
range scopes and a new hand-held
battery-operated scope. New plug-in
card modular accessories are included
in this year’s book. Other instru-
ments include generators, and Cen-
turion which is a 100 MHz plug-in
module for logic analyzers.

Circle (33) on Reply Card
Bulletin describes
new analog multimeters

A 2-page, 4-color product bulletin
is available from Simpson Electric
Company, which describes the com-
pany’s recently introduced 260-8XI
and 260-8XPI analog multimeters.
The meters offer increased durability
and scale visibility, plus a highly visi-
ble yellow ABS plastic case for harsh
environments.

The text of the new literature is pri-
marily devoted to describing product
features, like direct trend indication,
easy nulling and peaking, and quick
positive ‘‘yes/no’’ checks for voltage
and current. The text also covers an
audible continuity mode which is
available for rapid troubleshooting.
The product bulletin also includes
complete product specifications and
a list of accessories which include an
optional ‘‘Grab-N-Go’’ padded car-
rying case.

Circle (34) on Reply Card

Ceramic filter catalog/
application manual

Murata Erie is now offering a 28-
page design manual and catalog for
their line of ceramic filters for com-
munications, home entertainment
and automotive applications. In-
cluded are single and multiple ele-
ment filters covering many standard
frequencies—455 KHz, 3.58 MHz,
4.5 MHz and 10.7 MHz and more—
to meet almost any application re-
quirement. Ceramic discriminators
and signal detectors are also included
as are filters for surface mounting.
Electrical, mechanical and response
characteristics are covered in detail.
Application information includes
theory of operation and circuit de-
sign considerations.

Circle (35) on Reply Card



New catalog introduces SMT
and microprocessor test accessories

Pomona Electronics has intro-
duced a new, 140-page 1991 catalog
of electronic test accessories. High-
lights include a new 32-pin PLCC
(0.05 pin spacing) clip for popular
new EEPROM devices and 100 and
132 pin QFP SMT test clips for Motor-
ola 68020/68030 and Intel 80386SX
microprocessors. Additional acces-
sories to make testing SMT devices
easier and more reliable provide a
complete solution for this growing
area.

The catalog also features new IC
clip kits, coax/BNC universal adapt-
er kits, digital multimeter test lead
kits, cable and patch accessories and
jumper kits.

Ten major product categories are
presented with an easy-to-use index
and includes the company’s most
popular selection of jumpers and ca-
bles, boxes, plugs and jacks, connec-
tors, adapters, single-point test clips
and static control devices.

Circle (36) on Reply Card

Industrial indoor
air quality brochures

Nederman Inc. has introduced two
new brochures that describe their full
line of products engineered to re-
move smoke, dust, fume and vehicle
exhaust from the workplace. The
10-Z and 30-Z brochures outline the
concept of Source Capture and how
it applies to industrial indoor air
quality. Each piece contains infor-
mation about the products and the
options and accessories available.
The 10-Z provides information on
the vehicle exhaust extraction prod-
ucts while the 30-Z contains informa-
tion on fume, dust and smoke extrac-

tion and filtration.
Circle (37) on Reply Card

Catalog of electronic test equipment

An 8-page, fully-illustrated cata-
log describing Simpson Electric’s
Mercer line of high-quality, low-cost
test equipment is now available. In-
struments featured in the catalog in-
clude hand-held and pocket digital
multimeters, multifunction frequen-

cy counters, 2MHz sweep/function
generators, logic probes, and hand-
held volt-ohm-milliammeters. Spe-
cial digital testers and the Mercer
Digi-Clamp are also described. The
catalog also provides users with lists
of specifications and accessories, as
well as ordering information.
Circle (38) on Reply Card
New 1991 catalog

Sixty five ways to save time and
money designing and testing today’s
electronics is a new 36-page catalog
from Global Specialities, featuring
high performance affordably priced
electronic testing and prototyping
equipment.

The catalog is packed with prod-
ucts: digital multimeters, test instru-
ments, power supplies, frequency
counters, logic test, breadboards,
and PC prototyping cards.

New products featured include a
ten instrument in one handheld mul-
timeter, three logic analysis test kits,
and a digitally synthesized function
generator.

Circle (39) on Reply Card

PanaVise interchangeable heads.

Ready,VVilling,

324 PanaVise Electronic Work Center »

This economical package makes work areas more efficient and manageable. Parts,
tools, solder, soldering iron holder and PC board are exactly where you want them! Fea-
tures famous PanaVise “iilt, turn and rotate” control. Solder spool
holder self-centers the feed, and the soldering Iron holder keeps the
iron at an easy-o-reach angle. Rugged, sturdy and tough, it also accepts all regular

Y

<« 301 Standard PanaVise
Here’s the world’s best small vise and the
perfect introduction to PanaVise quality
and convenlence. One control knob locks
work firmly into position! Also accepts
all regular PanaVise interchange-
able heads.

A 560 Crimp Press

and Paladin die sets.

This is the ultimate solution to problems associated with hand crimpers.
The PanaVise Crimp Press offers effortless operation, may help prevent
Carpal-Tunnel Syndrome, applies even pressure on all surfaces, and is
competitively priced with hand crimpers. Accepts PanaVise, Shattuck

® 1485 Southern Way
Sparks, Nevada 89431

Tel: (702) 353-2900
Fax: (702) 353-2929
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Servicing camcorder
motor circuits

By Homer L. Davidson

A deluxe VHS camcorder may em-
ploy as many as five different mo-
tors, while an inexpensive unit uses
only two or three motors. These mo-
tors provide three separate groups of
functions: 1. Tape loading and un-
loading 2. Tape and head drum oper-
ation 3. Control of camera optics.

The function of the loading motor
is to eject, load and unload the video
cassette (Figure 1). The capstan mo-
tor provides tape movement in play,
record, fast-forward, and search
modes. The drum or cylinder motor
rotates the drumhead assembly.

The iris motor mechanically opens
and closes the iris assembly, the por-
tion of the lens assembly that con-
trols the amount of light admitted.
The automatic focus motor controls
the camera focus and the zoom mo-
tor moves the lens assembly for close
or far distance pictures. Both the
zoom and focus motors are located
upon the camera lens assembly. The
small JVC GR-C9U camcorder has
only a drum, capstan and loading
motor.

Motor problems and symptoms

Before beginning disassembly of a
defective camcorder, check all of its
functions. Notice if the symptom re-
ported by the owner is tied to more
than one operation. For example, a
defective capstan motor or circuit
may be the cause of any of a number
of problems: improper play or record
operations, improper tape speed, in-
operative fast-forward and search
modes.

Improper motor operation may be
caused by problems in the motor it-
self, or problems in the circuits and
components that control the motor,
or belts and gears driven by the mo-

Davidsonisa TV scrvicing consultant for ES&T

Figure 1. The large VHS camcorder may have 5 or 6 motors and motor circuits. Both out-
side covers must be removed to test the various motors.

el 0% i

Figure 2. The loading motor is found off to one side in the VHS RCA CPR300 camcorder.
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tor. Motor malfunctions may be the
result of improper control signals,
transistor or IC control circuits or
improper applied voltage. The defec-
tive motor may be mechanically
noisy or produce noise in the picture
and sound circuits. If the control cir-
cuits are intermittent, the motor will
operate intermittently.

A motor that fails to operate may
have an open winding, or the prob-
lem could be a bad socket or lead con-
nections, or the problem could be
that there is no input voltage. Incor-
rect motor speed may result from
worn or dry bearings. First, check the
motor drive belts for slippage caused
by worn or stretched belts. Binding
within the gear assembly or bent
drive assemblies, may be the cause of
slow camcorder operation, or total
lack of operation. Inspect the belt
and drive mechanisms to see if that’s
the cause of the problem before re-
moving the suspected motor.

Loading motor problems

In lower priced camcorders, the
cassette is loaded and unloaded man-
ually, while in other models the eject
button is pressed and the loading
door opens so the cassette can be
loaded or removed (Figure 2). Some
camcorders are loaded by pushing in
the loaded cassette door assembly
and others operate electronically.

Suspect a defective loading motor
or control circuits when the loading
motor will not eject, load or unload
cassettes. Often the loading motor is
controlled by a signal from the sys-
tem control IC to the motor drive
transistor or IC. Some of the early
loading motors were controlled by
power type transistors, while the lat-
est models are all IC control compo-
nents (Figure 3). In this camcorder,
the motor voltage is supplied by
1C902.

When the camcorder is in the
STOP position, no voltage is present
at either pins 2 or 4 of IC902, feeding
to the loading motor. With signal at
pin 22 of IC901, loading voltage ap-
pears at pin 2 of 1C902, supplying
voltage to the motor. When in the un-
loading mode, a signal at pin 22 of
1C901 causes 1C902 to apply voltage
at pin 4, reversing the polarity of
voltage at the loading motor.

The capstan motor
The capstan motor provides tape
movement in play, record, rewind,

1C901
1C902
LOAD | 22 ” 2 .
——
MOTOR +
. ¢ DRIVE
UNLOAD | 23 ic 4 LOADING
- MOTOR
CONTROL 1
SYSTEM
PROCESSOR

Figure 3. The typical loading motor is controlled by a system control and motor driven IC
or transistor circuit. Transistor driving circuits may be found in the early camcorders.

Figure 4. The capstan motor may drive a gear or belt system to provide play, record, fast-

forward and search modes.

fast forward and search modes. The
capstan motor may be referred to as
the mode motor in some camcorder
circuits. This motor may drive the
mechanical assemblies via gears or
belts (Figure 4). Always check the
rubber drive belts and pulleys when
the symptom is slower speed or slip-
page. Complete failure to operate
may indicate a broken or loose drive
belt.

The system or servo IC may con-
trol the capstan motor through a cap-
stan motor drive IC. Sometimes the
capstan and cylinder motors are fed
from the same signal source. The sys-
tem processor (IC901) controls the
direction of rotation of the capstan
motor in the forward and reverse
modes (CAPSTAN FWD and CAP-
STAN REV).

The CAPSTAN FWD signal is fed
from pin 36 of IC901 to pin 5 of the
capstan motor driver IC, 1C604 (Fig-
ure 5). IC604 applies 2V to the cap-

|

stan motor at pin 2 in forward mo-
tion. When the capstan signal is in
reverse mode, IC604 applies 2V to
pin 10. Forward motion includes
play, record and search, while in re-
verse, the motor provides search and
rewind.

When in fast-forward mode, pins
36, 35, 34, 33, and 32 provide a com-
bination of signals that cause ap-
proximately +4.6V to be applied to
pin 2 of the capstan motor. In rewind
mode, pins 37, 35, 34, 33 and 32 pro-
vide a combination of signals that
cause +4.6V to be applied to pin 10
of the capstan motor. When the reel
idler is rotating without a load, the
voltage is approximately 2.4V at the
capstan motor terminals. No voltage
or signal is found on any of the IC
pins in STOP mode.

Drum and cylinder motors
The drum or cylinder motor ro-
tates the cylinder or drum at a high
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CAPSIaN CAPSTAN
1C901 REFERENCE SIGNAL SERVO SIGNAL B+ CAPSTAN

34
CAPSTAN 2 1C604
CAPSTAN 1 33 D/A 0609 8

CONVERTER BUFFER SWR !
CAPSTAN 0 32
+*
SWITCHING CAPSTAN
REGULATOR MOTOR CAPSTAN
DRIVER MOTOR
Q610 1c
Q611 10
SYSTEM
CONTROL TO SERVO
PROCESSOR CAPSTAN CONTROL
SW LO
35 ‘l‘ Q608 5 6
- CAPSTAN SW HI
CAPSTAN SW
37 36
CAPSTAN CAPSTAN A
REV FWD

Figure 5. The capstan motor system control and driver ICs found in the Realistic 150 camcorder.

rate of speed. The drum or cylinder is
located at the top of the motor as-
sembly. The cylinder and drum as-
sembly consists of an upper and low-
er drum assembly. Operation of the
cylinder or drum motor is complex
and includes the cylinder or drum
motor speed control, recording
phase control and motor. In some
camcorders the cylinder motor may
be referred to as the mode-cylinder
motor.

The cylinder and capstan motors ‘

are controlled by servo circuits. In
the RCA CPRI100 camcorder, the
phase and speed of the cylinder mo-

tor is controlled by IC601. The con-
trol signals from pins 61 and 64
(IC601) are added in the buffer
IC552 and the output of this circuit is
applied to the motor driver IC551.
Pins 10, 11, and 12 of IC551 apply di-
rectly to the cylinder drive coils (Fig-
ure 6).

The Sony CCD-MS8E/MS8U and
Zenith VM6150 drum motor circuits
are complex with many different
components. The Sony drum motor
is a sensorless three-phase unidirec-
tional brushless current motor. The
Zenith drum servo motor circuits
consists of the recording speed con-

trol, recording phase control, and
drum control. The cylinder or drum
drive voltage is applied to the buffer
IC which controls the current flow-
ing through the three-phase cylinder
or drum motor drive coils.

Checking auto focus motor circuits

The basic auto focus circuit con-
sists of an infrared sensor, processor
IC, motor drive IC and motor. The
focus motor is located upon the lens
assembly and usually the infrared as-
sembly underneath the lens assem-
bly. The infrared emitting signal can
be detected with an infrared indica-

1IC601

61

LPF

.
CYLINDER
SERVO
Ic
64
1

LPF

6 CONTROL HEAD

CYLINDER
IC52 IC551 MOTOR
3 1 10
. SE—— m
BUFFER IC YoroRr: |(IWEESCE N |
DRIVER
. 7 12
. — — Y
DRIVE COILS
REGULATOR

Figure 6. A typical block diagram of the RCA CPR100 cylinder speed/phase control motor circuits.
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Figure 7. The basic block diagram of the auto focus (AF) motor circuit. The auto focus
motor is located at the lens assembly.

ZOOM MCTOR
jAT FRONT

-
/

Figure 8. The location of the zoom and iris motors in a Quasar VM10 camcorder.

1C1403

WIDE 27K MOTOR 2O

MOTOR
Ic 6 2
6.8K
+9V
9

+3vV

} $1102 ZOOM

$1101
TELE

Figure 9. The TELE and WIDE zoom motor simply operates by switching a different size
reslstorin the zoom motor driver IC circuit.

tor like ones that check the TV infra-
red remote transmitter.

When switched to Auto Focus po-
sition, B+ voltage is applied to the
auto focus control circuits. The auto
focus circuit generates an infrared
output signal that hits the subject and
bounces back to the two photodi-
odes. The reflected signal is rectified
by the diodes and produces electrical
current in proportion to the amount
of infrared light received by each di-
ode (Figure 7).

IC1 amplifies the two signals. The
signals are synchronized and detect-
ed by a clock signal in IC3. These sig-
nals are compared to the reference
signal. Now, the focus correction sig-
nal is applied to the motor drive cir-
cuits (IC4). The correction voltage is
applied to the focus motor. You may
find transistors instead of IC compo-
nents in some auto focus motor drive
circuits.

Check the auto focus mode by
scanning different areas with the
camcorder. Bring your hand up close
to the lens assembly. If the focus cir-
cuits are performing, the lens assem-
bly will rotate back and forth. Check
the infrared signal with the infrared
tester by placing it close against the
emitting diodes below the lens assem-
bly. Removethe covers and check the
auto focus circuits if the lens assem-
bly does not move.

The zoom metor circuits

The focus and zoom motors are lo-
cated on the lens board assembly.
The zoom motor brings the image up
close from far away. The power
zoom (PZ) motor is operated inde-
pendently with a TELE or WIDE
switch operation (Figure 8). Often,
the zoom switch is located near the
hand that holds and operates the
camcorder. The dc zoom motor may
operate from transistors, in the early
models, or IC components in the
later camcorders, and may operate
directly from the system control IC.
The zoom motor may have an IC
driver, ahead of the motor assembly,
like all other motors in the camcord-
er. Notice the voltage applied to most
zoom motors is very low (0 to 6.5V).

When the input level is 1V, it may
take 8to 10seconds for the zoom lens
to go all the way out or in. Within the
Realistic 150 model, the zoom direc-
tion is determined from the voltage
level applied to pin 2 of IC 1403 (Fig-
ure 9). Actually, the amount of volt-
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Figure 10. A block diagram of the iris motor circuits. The iris motor may consist of a damper and driver motor winding.

Figure 11. The motors found in the camcorder are small. The drum and capstan motors are
sandwiched between the sub and bottom chassis in a JVC GR-C9U camcorder.

age applied to IC1403 determines the
position of the zoom motor.

With the TELE switch, the lens as-
sembly is zoomed all the way in with
an input (0.3V) voltage. When S1102
(wide) is pressed, the motor will

zoom the lens way out with approxi- |

mately 6.4V applied to the input volt-
age terminal (2). Just switching a dif-
ferent resistance into the input ter-
minal 2, applies a different voltage to
pin 2, which in turn applies a differ-
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ent voltage to the zoom motor ter-
minals 1 and 2.

The iris motor assembly

The iris driver, zoom, and AF mo-
tors are located on the lens assembly.
Usually, the iris driver is located at
the rear next to the camcorder body,
the zoom motor in the middle and the
auto focus (AF) motor out in front.
The iris driver motor assembly ro-
tates the iris assembly to adjust the
amount of light that reaches the CCD
or MOS sensor assembly. In the early
camcorders, a meter system was used
to mechanically operate brake and
drive coils.

The automatic iris circuit (AIC)
controls the lens iris according to the
object brightness. The typical AIC
circuit consists of the AIC IC, AGC
killer, driver and iris motor (Figure
10). The output level from the video
signal is controlled by the AIC cir-
cuit. Thus the circuit controls the iris
opening, depending on the level of
the iris detect signal from the pro-
cessing IC. The iris driver motor may
have a separate driver and damper
coil winding.

Troubleshooting motor circuits
When a camcorder motor mal-
functions, the first step in diagnosis




is to measure the dc voltage at the
motor terminals to determine if the
motor is defective or if the problem is
in the control circuits. If voltage is
present, suspect a defective motor.
Check the motor winding for contin-
uity. The motor resistance may be
only be a few ohms. When voltage is
not present, check the motor drive IC
circuits. Locate the driver IC and
check the voltage applied to the mo-
tor circuit. If voltage is present, sus-
pect poor wiring or a defective motor
socket. Check each pin of the driver
IC and compare the voltage with
those listed on the schematic. Espe-
cially, check the supply voltage ter-
minal. Low voltage at the IC supply
voltage terminal in conjunction with
absence of output motor voltage may
indicate a leaky IC. The supply volt-
age may be supplied from a regulator
transistor.

Scope the input signal waveforms
from the servo, processing and me-
chanism IC. Usually both the cap-
stan and cylinder motors are affected
when the problem is a defective servo
circuit.

Voltage is not present at the motor

terminals until the operation button
is pressed. Don’t overlook the possi-
bility that the problem might be
caused by a dirty or open operation
switch. Especially check the loading
and zoom motor switches in the low-
priced camcorders when the cam-
corder does not eject, load or unload.
Inspect the zoom motor gear drive
assembly when the lens assembly is
stuck at either end.

Do not overlook broken, stretched
or worn drive belts or a worn idler
wheel when the problem is slow speed
or no operation. Check for bent,
broken or damaged components
when the motor voltage is present
without any movement. Poor board
connections, component connec-
tions, socket connections and broken
pc wiring may prevent the camcorder
motor from functioning.

The capstan and loading motor
may set off to the side of the main
chassis for easy replacement. The
drum and cylinder motor is rather
difficult to remove, as it may be
mounted between two different chas-
sis (Figure 11). The zoom, iris and fo-
cus motors may be easily removed

[

I

with only one or two mounting
screws. Some motor cables or wiring
plug into the circuits, while others are
soldered directly to the pc wiring.

Conclusion

There are many different capstan,
cylinder and drum motor servo driv-
er systems. Some are quite simple,
while others are rather complex.
Most dc motors are driven by a tran-
sistor or IC component, except the
drum and cylinder motor circuits.

The dc camcorder motors can re-
verse direction by switching the volt-
age polarity applied at the motor ter-
minals. Remember, the voltage
found upon the motor terminals may
be quite low, from a fraction of a volt
up to 6.5V. Always, have the cam-
corder schematic handy before ser-
vicing the master processing, control
and servo IC circuits. Critical trou-
bleshooting charts are found in many
camcorder service manuals.

The material for this article was
adapted from the book Trouble-
shooting and repairing camcorders,
by Homer L. Davidson. TAB Books
Inc. #3337. ]
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Rethinking the technician’s toolkit

By Conrad Persson

There was a timein the not so distant
past when planning the technician’s
toolkit was a more or less haphazard
affair. The technician might take a
look at the items he had on the bench
and make a selection of tools based
on what he saw there: a couple of dif-
ferent sizes of straight screwdriver
and Phillips head screwdrivers, a
socket set or nutdriver set, a solder-
ing iron, a DMM, a pair of pliers.
Oh, and maybe a pair of long-nose
pliers, maybe some dikes, a few other
tools, then off to the customer’s
house to work. And if you didn’t
have what you needed, you might
carry the TV back to the shop, pull-
ing the chassis from the console if
that was necessary.

Things have changed dramatically
in the last few years. So much so that
taking some time to really think out
what should go in the toolkit of a
technician who will be doing servic-
ing at the customer’s site could reap
large dividends.

As an example of how things have
changed is the projection TV, They’re
big and bulky, and they’re not de-
signed to have the chassis pulled to
bring back to the shop. If a projec-
tion TV has to be brought into the
shop, it will probably take two peo-
ple and a pretty good sized truck to
do it. Many service centers now just
contract a moving company for this
effort. That means a charge to the
customer of $100 or more just for the
transportation.

Then there are personal computers
in thehome. Even though these prod-
ucts are not very big or heavy and can
be easily transported, if the customer
has a computer, it’s entirely possible
that he has come to depend on it, and
wants it up and running in the office,
notona truck or in the shop. Besides,
because most IBM compatible com-
puters at least are modular in nature,
they can often be repaired on site if
the technician has the proper replace-
ments on hand.

Another example of a product that

Persson is editor of ESiT.

|
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New realities in on-site consumer electronics servicing require a new approach to

buying/uilding afield technician’s toolkit.

is probably best serviced on site is a
facsimile machine. Again, if a cus-
tomer has one, he has probably be-
come dependent on it and wants it in
the home office, and working. In ad-
dition, fax machine problems are fre-
quently caused by problems that
have nothing to do with the fax ma-

chine that seems to be causing the |

problem. The problem may be in the
fax machine with which the custom-
er’s fax machine is trying to commu-
nicate. The problem may be with the
telephone line, either at the site or
somewhere in between the custom-
er’s fax machine and the fax machine
at the distant end. In such cases, if
you bring that product into the shop
for work, the diagnosis will be “‘no
trouble found’” and when you return
the fax machire to the customer it
still won’t work.

Planning a toolkit

In view of these and other recent
changes in consumer electronics pro-
ducts and the needs of consumers,
the most important tool for stocking
an efficient toolkit is planning. Just
as you carefully plan your workspace
and decide what products your shop
will service, you must put time and
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thought into stocking a complete,
but still portable, toolkit. Ask the
technicians who actually do the on-
site servicing for their opinion on
tool selection. Youdo not have to in-
clude every tool they suggest, but
their input will contribute to a more
efficient toolkit.

Evaluate the work your shop does,
what types of repairs you will make
on-site, and what repairs you will on-
ly make in the shop. Here is a
checklist to help you build an effici-
ent toolkit.
® Determine what type of products
you will service on-site.
® Many components in today’s con-
sumer electronics products are sub-
ject to Electrostatic Discharge (ESD)
damage. Be certain that your toolkit
is equipped with a grounding wrist-
strap and antistatic mat. Also include
antistatic bags to carry printed circuit
boards you may replace.

* If you will service personal
computers, a selection of diagnostic
disks will help you pinpoint pro-
blems. Make sure that the disks are
adequately protected from physical
and magnetic damage.

® Do not forget the accessories. An
angled mirror like the ones used by




dentists may enable you to see into
the dark recesses of a product. A
hand magnifier may let you see de-
tails you cannot otherwise see, thus
let you complete a repair that would
not have be possible. A flexible shaft
or angled shaft may allow you to re-
move and replace screws that you
might otherwise not be able to touch
without extensive disassembly.

¢ Inevitably, you will drop a fastener
or other important part. According
to Murphy’s Law, it will land in the
most inaccessible spot. To recover
the missing part, you should have the
two types of part retrievers: the mag-
netic and the spring loaded grabber.
Both can turn desperate scrambling
into routine servicing, but be careful
to keep the magnetized retriever
away from the diagnostic disks.

» There is never enough light. Carry-
ing a flashlight and an ac-powered
lamp in your toolkit will enable you
to place enough light wherever you
need it. In further deference to Mr.
Murphy, you might want to carry
spare lightbulbs and batteries.

® Another important ingredient in a
well-stocked toolkit is a selection of
cleaning supplies and lubricants, in-
cluding paper towels and rags. Dust
and dirt love to collect in the warm
electrified atmosphere of consumer
electronics products. Electrome-
chanical components, such as mag-
netic heads in VCRs and disk drives,
may become clogged with oxides and
require cleaning.

e Other supplies to consider are a
vacuum cleaner, a can of air under
pressure, soft brushes, isopropyl al-
cohol, Freon, foam, or chamois
swabs and screen wipes.

® You should carry basic test and
measurement equipment, such as a
DMM, an oscilloscope and the ap-
propriate gauges.

e Two-way communication, either
via a two-way radio system or a cellu-
lar telephone, or both, might more
than pay for itself. In many cases, if a
field technician is faced with a prob-
lem he just can’t quite solve, consul-
tation with a more experienced tech-
nician back at the service center
might turn a “‘I’ll have to take it into
the shop’’ situation into a ‘‘you’re
back in business’’situation. Another
way you might use two-way commu-
nication between the field technician
and home base is to express parts
from the shop or a distributor to the
work site to avoid interrupting a re-

pair or taking a set into the shop.

* The type of carrying case you select
is also important. You can choose be-
tween an attache case, a soft-sided
pouch or a formed aluminum case.
Before purchasing a kit, you may
want to ask your distributor’s advice.
Which one is best for you depends on
the type of products you will be ser-
vicing, how many tools and test in-
struments you will carry, and how
much abuse your kit will have to
withstand. If you will equip several
technicians, you may want to pur-
chase each type of case, then deter-
mine which one lasts the longest and
which one the technicians prefer.

Some other considerations

vicing of today’s consumer electron-

ics products should also take into ac- |
count some of the recent develop- |

ments in the kinds of tools and acces-
sories available.

For example, there was a time
when to take an oscilloscope to the
site would have been quite a chal-
lenge. An oscilloscope that would
have been useful for servicing a TV
would have been too heavy, bulky,
susceptible to vibration and shock

| damage, and much too expensive to

take out of the safety of the shop.

Today, the innovations in oscillo-
scope technology have made inex-
pensive wideband scopes available in
packages small enough to fit the tool-
kit, with price tags that make them
inexpensive enough that they can be
considered a toolkit item.

Another innovation that makes to-
day’s toolkit far more valuable than

' atoolkit of a few years ago is the mod-
Planning a toolkit for on-site ser- '

ern DMM. In addition to checking
voltage, current and resistance, many
of today’s DMMs can check diode
function, capacitance, and frequency.
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Printed circuit board repair,

step by step

By Thomas G. Vlazny

Damaged printed circuit (PC)
boards can be repaired. If you choose
to learn how to do it, you can im-
prove your soldering skills. You can
create an image for yourself as a
craftsman. You can profit from this
skill and you can save some money in
the process. Of course, there are
times when board replacement is the
only answer. Here are some sugges-
tions for inspection and evaluation
of PC boards and some techniques
on repair.

Many of the PC boards used in
consumer products today are either
single-sided or double-sided. These
are the two circuit board styles most
technicians have the tools to repair.
The sandwich and multilayer boards
are best replaced rather than repaired.
Another type of board, usually seen
only in military electronics are potted
PC boards; those encapsulated in a
thick coating of an epoxy compound.
The thick coating associated with
potted boards and seen in the solid
state rectifiers makes the repair pro-
cess impossible, or nearly so. These
types of boards should also be desig-
nated in the replacement category.

There are some special tools every
shop should have before attempting
any PC board repairs. See Table 1 for
alist of both standard and special PC
board repair tools.

Figure 1A shows a single-sided
board. Figure 1B shows the double-
sided board. We have also marked
the component and trace sides of the
single-sided board for identification
during this discussion.

Single-sided boards
Because single-sided boards are
more common, let’s start with them.

Vlazny is an instructor at Bus Tran Institute in Mil-
waukee, He has over twenty years of experience in the
electronics industry and is owner of Educational
Commitments. He is also an active member of
NESDA, ISCET, WESA and ASCD.

Desoldering braid
Magnifying lamp

Small ball-peen hammer
Heat sinks

Toothpicks

Tweezers

Standard office staples
Isopropyl alcohol

Hand drill/bits
Fiberglass repair kit

Plasticoat spray or lacquer

Table 1
Low-wattage soldering iron PCB holding fixture
Solder-sucker Solder flux

Thin rosin-core solder
Needle-nose pliers

Diagonal cutters

End nippers

Hookup wire (20 to 22 AWG)
Wirewrap (insulated wire)
Emery cloth

Cotton or foam swabs

Epoxy glue

Soldering aids

Plastic strips or tongue depressors

Table 1. Before attempting any extensive printed circuit board repair, you should have

these tools and supplies on hand.

Note from the drawing that there are
circuit traces only on one side. The
parts location, parts orientation,
part numbers, and even the value of
the components may be imprinted on
the opposite side. All the inspection
and repair techniques suggested for
the single-sided PC board will take
place on the trace side except as noted.

Any number of faults may be pres-

ent on a damaged circuit board which
will have to be weighed in making the
decision to repair or replace. An ob-
vious fault such as massive destruc-
tion would easily put the board in the
replace category. If it comes in in
pieces, replace it. In many cases, sur-
prisingly, lightning damage or fire
damage may be repaired. The actual
damage may be far less than what the

t

END VIEW — SINGLE-SIDED BOARD

L

DOUBLE-SIDED BOARD
TRACE ON BOTH SIDES

CONNECTOR EXTENDS THROUGH THE BOARD

Figure 1
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first impressions suggest. Judge your
ability to repair this type of damage
on the amount and location of dam-
aged traces, number of lost connec-
tion pads and the overall component
damage.

In addition, note the style of com-
ponent mounting: conventional or
surface mount. You should know up
front that the repair of surface-
mount devices requires a very steady
hand and strong soldering skills.

Dirt, dust, carbon black and even
the insides of electrolytic capacitors
may inhibit your view of the damage.
You must be able to see the damage
to repair it. If you are serious about
PC board repair then consider the
following suggestions carefully.

Preparing the board for repair
An important first step is to clean
the board with soap and water. Use a
soft brush to remove dirt, but do this

gently or you may cause some dam-
age. Don’t scrub the board; you only
want to remove loose debris.

Rinse with clear water; preferably
distilled. If you have dry compressed
air in your shop, you may use that to
blow dry the PC board. This will re-
move most of the water. If you don’t
have compressed air, then remove ex-
cess water by placing a folded cloth
on the workbench and gently tapping
the edge of the board on the cloth.

Dry the PC board by placing it in
an oven (not a microwave) on a low
setting. This baking may take as long
as 12 hours. Be sure to allow for this.

After the board has baked and
been allowed to cool, wipe it with de-
natured alcohol using a soft cloth
and cotton or foam swabs. This elim-
inates chemical deposits and acceler-
ates the evaporation of any water re-
maining under the components.

Once the board is clean and dry,
inspect it using a gooseneck lamp, or
your shop lights as a backlight (See
Figure 2). View the board from the
component side and follow the traces

to ensure that there are no breaks.
Flex the board slightly to aid in deter-
mining if there are any damaged
traces. This inspection also ensures
the physical (structural) integrity of
the PC board.

For a closer inspection (See Figure
3), mount the PC board in a holder,
trace side up. Be sure there is ade-
quate light. Use a magnifying glass to
assist you. Check for any of the fol-
lowing problems:

® poor solder joints

® burned or broken components

¢ frayed wire leads

¢ lifted contact pads

¢ lifted traces

* broken jumper wires

¢ cracked IC leads

¢ cracked traces (which may not
have shown up in step 2).

Mark any of these with a colored
pencil. Be sure not to use a standard
lead pencil because the mark it makes
is a conductive graphite line.

In addition to the above, look

MAGNIFIED INSPECTION
N OFTEN REVEALS TRACE DAMAGE

N\
N\

N\
AN

CRACKED TRACE

Figure 3
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closely at the coating over the circuit
board itself. Bubbling or discolora-
tion may indicate hidden damage. If
need be, remove the coating carefully
to assist you in evaluating the PC
board.

Repairs when all circuit
traces are intact

If the problem is burned or broken
components, broken jumper wires or
cracked IC leads, the method of re-
pair is obvious: replace these compo-
nents and jumpers. If the problem is
poor solder joints, again the solution
is simple: resolder using a small
amount of flux in addition to flux
core solder.

When the problem is a frayed wire
lead, start by desoldering the wire
connection, being sure to use a solder
sucker or desoldering braid to re-
move all the solder from the connec-
tor pad. Leads may be tack soldered,
or connected through-the-board. In
either case, cut back the insulation %
to % inch and tin the wire. Resolder
the lead using care not to move the
connection until the solder solidifies.

It may be advisable, especially if the
connection is subject to some strain,
to use adrop of epoxy to help support
the connection. If it is a tack solder
connection, place the epoxy over the
wire as it crosses the trace side of the
board. Use care so you don’t cover
another connection. If the connec-
tion is a through-the-board style, the
epoxy can be used on the component
side of the board to provide some
strain relief .

For lifted traces, lightly scrape the
board under the trace to provide a
surface for epoxy to adhere to. use a
toothpick to spread a small amount
of epoxy across the surface and press
down to assure good contact. If the
trace includes a mounting hole with
contact pad, or if you have a lifted
connection pad, you must desolder
the component and clean the connec-
tion. Insert a toothpick into the hole
from the trace side to assist in press-
ing the trace back down. This keeps
the hole clear for use after the epoxy
has dried. Be careful not to get epoxy
on the side of the connector that you
will be soldering to. If you do, you
will have to burn through it when re-
soldering the components. The fumes
produced may be toxic.

One reminder on this and other
fumes resulting from soldering or
other chemicals: be sure you work in
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a well ventilated space. If youareina
large shop, it is likely that a full vent
system is installed. If you’re in a
smaller shop, even a fan to move the
fumes outside (similar to a bath vent
fan) should be used. Note: check en-
vironmental protection laws for your
state before venting untreated fumes
to the outside. n

Repairing cracked traces

For illustrations of repair proced-
ures see Figure 4. If the problem is
cracked traces, you will be encount-
ering the most ambitious of the PC
board repairs, and may be involved
in some physical repair to the board,
as well as electrical/electronic re-
pairs. This type of problem often in-
cludes some physical damage to the |
PC board. [

Let’s first discuss the repair of
flexed traces: those which are cracked
but involve no damage to the materi-
al of the board. The repair technique |
can be easily accomplished using a
soldering iron and solder.

Scrape the trace on both sides of
the crack, being careful not to lift the
traces from the board. Apply flux,
then solder a bridge across the crack.

This is only a quick fix, and often
does not provide the lasting quality
needed. If the board is rigid a solder
bridge such as this may provide a ser-
viceable repair. |
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For a stronger repair, solder a
piece of wire across the break. After
scraping the trace on both sides of the
and applying flux, use a small piece
of hookup wire. Solder one end, then
firmly holding the wire with a solder-
ing aid, connect the other end.

A second method provides both
physical reinforcement and electrical
continuity. Scrape the trace on both
sides of the crack to remove any oxi-
dation or other contaminants and
then drill a small hole through the
trace and through the circuit board
on each side of the break. (Remem-
ber we are discussing a single-sided
board although this method will
work for double-sided boards if done
with care.) Be careful not to drill into
any components. Space the holes the
length of a standard staple. Insert the
staple and solder over it. Because the
ends of the staple extend through the
PC board, they will provide some
support to the trace and allow for
some flexing of the PC board. Epoxy
placed in the drill holes will further
reinforce this repair.

Circuit kits
Another thing to keep in mind for
the repair of simple pad loss or for
cracked traces, is the availability of
circuit design kits. These kits come
complete, in most cases, with con-
ductive trace ribbon. This ribbon




may have the adhesive on the strip al-
ready. Circular and rectangle pads of
tinned copper with adhesive backing
is also available.

Kits which have rivets to support
through-hole board repair, such as
the double-sided boards, are avail-
able. The entire repair would be us-
able and electrically sound but these
kits do not often include strengthen-
ing provisions.

Almost all circuit boards have
some type of coating to protect the
traces, often untinned copper, from
oxidation. Because you have to
scrape off this protection to repair
broken traces, after you complete the
repair you should replace this coat-
ing. Sprays and bottled lacquers are
available from hobby shops and elec-
tronics supply houses to complete
these circuit repairs.

Replacing long circuit runs

Longer gaps in circuit traces would
require a different repair method.
With the sizes of trace used in many
of the consumer products today, re-
wiring boards should only be accom-
plished when there is no alternative.

As a rule of thumb, if there are
more than 3 full traces missing, re-
place the board. Of course this is only
a suggestion; the technician on the
job must make the decision.

If the traces to be replaced are
straight line traces, those having no
connection pads along their length,
the following method might be used.

Scrape the trace at each end of the
missing portion. Refer to the sche-
matic or to an x-ray drawing of the
board as needed.

The gauge of the wire to be used
depends on the size of the existing
trace. Carefully squeeze or pound
one end of the selected wire flat to
provide a larger soldering surface.
Solder the flattened end of the wire to
one of the exposed trace ends. Epoxy
the wire into the same routing chan-
nel as the original trace if possible.

Cut, flatten, then solder the other
end and you have effectively replaced
the trace connection.

The use of drill holes in this meth-
od depends on the technician. The re-
placement of large trace lengths does
not often demand strength.

Sectional replacement
If there are component connections
along the trace path, then a sectional

|
|

|

replacement technique may be used.

Start at one end, scrape, flatten
and solder the wire. (The drill method
may be used if desired. On single sided
boards it would be recommended.)

Run the length of wire needed to
reach the first connection point.

Form a loop at the end of the run.
This will take the place of the pad lost
when the trace was destroyed. This
loop can also be flattened to provide
a heat sink type connection such as
many semiconductor components re-
quire in order to dissipate the heat
they generate.

Additional lengths of the trace
path can be formed by repeating the
technique described above.

It is best if using the section meth-
od, that each trace run overlap the
last. It is also best to wait until the en-
tire length has been completed before
putting epoxy oniit.

Trace repair on an undamaged
board requires minimum time. This
time is well spent if you now have
produced a serviceable circuit board.
Use your time well; don’t hurry the
repair.

Repairing damage to the
PC board structure

This last area for discussion covers
some of the more unusual types of re-
pair. For example, there’s the case
where the board shows evidence of
physical damage and there is trace
damage and possible component
damage. The customer says it’s a
very special piece of equipment. The
manufacturer doesn’t make or stock
the board or the manufacturer isn’t
even in business any more. What do
you do?

You can tell the customer it’s still a
great piece of furniture. Or you can
etch a board of your own using one of
the many products on the market. Or
you may repair the existing board.

Here are some techniques for
physical as well as electrical/elec-
tronics repair. You will be spending
more time on these repairs but you
can become a true craftsman. The
feeling you receive from a restoration
is a very good feeling indeed. The ac-
complishment can increase your cus-
tomer base through word of mouth,
which as we all know is the most pow-
erful form of advertisement.

Of course the initial inspection is
vital to the success of this endeavor.
Use the first steps listed to assist
you. Don’t take on too much. Don’t
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get in over your head. Know your
limitations.
Partial cracking
If the board is not completely sep-
arated, you have a good chance of
completing this repair. For a single-
sided board, repair the physical dam-
age, then repair the traces. For the
physical repair, you’ll need epoxy
glue and a fiberglass PC board repair
kit. Follow this procedure:

1. Make a drawing of the component
placement and trace wiring if support
documentation is not available.

2. Carefully remove all components
inthe area of the repair. The area you
need for the fiberglass repair strips
will depend on the extent of the dam-
age. Overlap to good board space
should be 1% to 2 inches, minimum.
3. Force some epoxy glue into the
cracks in the board and gently straight-
en the board. Clamp the board if ne-
cessary and allow the epoxy to cure.
4. Working from the component side
of the board, use emery paper or
sandpaper to roughen the surface
around the crack.

5. Following the directions on the fi-
berglass kit, apply strips to the board
in an overlapping manner. A mini-
mum of two strips should be used.
Remember this process adds thick-
ness to the board, so if space is criti-
cal, be careful.

6. Allow the strips to dry thorough-
ly, then drill holes to accommodate
the component mounting. If trace re-
pair is called for, do it now.

7. After all circuit board repairs are
complete, remount the components,
replacing those needing replacement
and test the circuit. Following these
steps should leave you with a service-
able circuit board.

Full board separation

When the board has actually brok-
en apart, it should be replaced. If the
customer insists, and is willing to pay
for it, or for the reasons mentioned
above repair is necessary, the same
seven steps could be used on a com-
pletely separated PC board. There
would, however, be an addition
made to Step S: the use of thin strips
of plastic, or tongue depressors may
be added to support board strength.

Cracking across ICs or connectors
This type of repair can be divided
into two categories: those requiring
no replacement of the component,
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and those which require component
replacement. Regardless of the cate-
gory, the method is the same.

For this type of repair, many of the
methods above will work. In addi-
tion, where practical, once the PC
board has been repaired, reinstall all
ICs using sockets, even if the origi-
nals were soldered in. This will pro-
vide additional reinforcement in the
vicinity of the repair. Inspection here
is required on two levels. The light
and close inspections described earli-
er are done twice. The first time
through, the inspection centers on
the board and component faults.
You would perform the second in-
spection after the IC or connector
has been removed, this time focusing
on the damage revealed by compo-
nent removal.

If an IC was originally installed in
a socket, take care to observe the

standard electrostatic discharge
damage precautions with the IC so
you may use it again. Inspect the
socket very carefully. Small cracks in
the base of the socket may affect the
electrical integrity of the connection
more than the physical. If any of the
ICs you remove were soldered into
the circuit, replace these with new
components when rebuilding the
board. It’s almost impossible to de-
solder and resolder ICs without dam-
aging them. Connectors, if soldered
into the circuit require the same care
as the ICs. Whether the connector is
male or female, it is very important
that you use some strengthening
method when repairing the board.
These connectors will be subject to
more stress and strain than other
components. Making your repairs as
strong as possible ensures the per-
formance reliability of the PC board.
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This also means reduced chances of
an expensive callback repair.

Repairing double-sided boards

Double-sided circuit boards can be
repaired in the same manner as sin-
gle-sided boards if the following pre-
cautions are taken.

1. Often the traces on one side of the
board may cause shadows on the op-
posite side. The light inspection may
show little and may not produce the
results desired.

2. Close inspection is performed on
both sides of the board. Particular
care must be paid to lifted connector
pads. These pads often go through
the board to complete a circuit
pathway.

3. Repair techniques requiring drill-
ing must be checked for location. Itis
not wise todrill through a good trace.
Use one of the alternative methods.
4. Partial cracking often affects both
sides of the board. Change the tech-
niques as follows:

a. Repair the traces on one side be-
fore starting the physical repair.

b. Use the plastic coating or lac-
quer, making sure that the coating is
dry before starting physical repairs.
5. Don’t attempt the repair if the
board is cracked completely through.
6. Take extra care with the IC and
connector repairs because they often
extend through the board.

With these steps, double-sided
boards can be as easy to repair as sin-
gle-sided boards.

The use of the suggestions here can
provide you with profit, but you
must be willing to make the effort.
The satisfaction of completing a job
of this magnitude can be rewarding
in many ways.

In today’s high exchange repair
field, board repair is a valuable skill.
You can cultivate that skill. The
overall decision to repair or replace
the board will rest with the technician
if operating as an independent. The
decision rests with company or cor-
porate policy if the technician is
working for someone else.

Think of circuit board repair as a
possible slow-time activity. This
method may also be used by man-
agers to train technicians.

This isn’t just a make work activi-
ty. The output is a valuable product.
In addition, the training provided
will mean faster repairs as the skill of
the technician is honed. |



Business Corner

Turn complaints into profits

By William J. Lynott

Trying to satisfy complaining cus-
tomers is a damned nuisance - one of
the most expensive and least satisfy-
ing aspects of the service business.
Right?

Wrong.

In recent years, the most percep-
tive business executives have come to
recognize customer complaints for
what they really are: amarvelous tool
for building a business to ever-in-
creasing levels of growth and profit-
ability.

Of course, a lot of people in our in-
dustry remain unmoved by what
sounds to them like a such a Pollyan-
naish theory. Most complaining cus-
tomers, they will tell you, are intrans-
igent - some downright nasty. Ignor-
ing them entirely, or trying to, is the
way that some service dealers still
prefer to deal with that problem.

But there’s a far more profitable
way. For many years we had little
more than subjective opinions to
support the idea that liberal treat-
ment of dissatisfied customers - even
unreasonable customers - can bring
about direct improvements to the
bottom line. But all that changed a
few years ago when a Washington-
based research organization, Techni-
cal Assistance Research Programs
(TARP), published the results of
their scientific study of this subject.
Their researchers followed up on
thousands of customer complaint let-
ters received by one of America’s
largest corporations.

The results of their investigation
provided the first hard evidence to
show that unhappy customers are
prime candidates for conversion into
valuable company assets.

Direct interviews with customers
who had lodged complaints against
the company revealed interesting if

Lynott is president of William J. Lynott Associates, a
management and consulting firm specializing in
profitable service management and customer satis-
faction research,

not suprising behavior.

Customers who complained and
were not happy with the response
they received told as many as 20
friends and associates about their
dissatisfaction.

As if that weren’t punishment
enough, 30% said they stopped do-
ing business with the company entire-
ly as a result of their experience. An-
other 45% said they would buy less
from the company in the future.

Stated in familiar terms, those sta-
tistics are telling us that customers
with unresolved complaints become
harmful influences on our com-
pany’s fiscal health. Unhappy cus-
tomers tend to aggressively spread
the negative news of their experience
far and wide.

But now for the good news. The
same study also revelaed clear evi-
dence that customers with complaints
- even very serious complaints - tend
to INCREASE their loyalties to the
company, provided their complaints
are satisfactorily resolved.

The study showed that customers
whose complaints were brought to a
satisfactory conclusion told four or
five people about it; and 10% of
those customers actually INCREAS-
ED the amount of business they did
with the company before the incident
that triggered the complaint.

Another way to describe all of this,
of course, is simply word-of-mouth
advertising - long since established as
the most powerful form of advertis-
ing in existence. Most successful
business persons have come to recog-
nize that the opinions of a firms’s
customers are far more potent than
the best of media advertising. And,
of course, their opinions can work
against a company every bit as effec-
tively as they can work in favor of a
company.

When you add all this together, it
becomes clear that treating unhappy
customers with courtesy and sincere
interest in resolving their complaints
is sound business judgement. When
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these efforts are successful, in most
cases, you will not only have saved an
existing customer, you will have cre-
ated a walking evangelist - one who
will spread your gospel with far more
zeal than those expensive Yellow
Pages.

Of course, as with all worthwhile

| efforts, this program is easier said

than done. But that’s precisely what
makes it worthwhile. If it were easy,
everyone would be doing it.

For openers, it’s important to rec-
ognize that a liberal attitude toward
customer complaints requires some
financial investment. Often, satisfy-
ing a customer complaint will require
doing a repair job over again at no
charge, or honoring a warranty that
has just expired. For some service
dealers I’ve met, granting conces-
sions of that sort would be consid-

| ered about as desirable as having a

root canal.
Service dealers who feel that way

| are victims of one of the most persis-

tent characteristics of human nature:
the tendency to regard a complaining
customer as an adversary - an oppo-
nent to be defeated.

That’s not true, of course; and
even the toughest of customers have
been known to turn into pussycats
when they come across someone sin-
cerely interested in resolving what to
them is invaribly a justified com-
plaint.

Taking advantage of the full po-
tential of word-of-mouth advertising
sometimes means giving in to cus-
tomers who are clearly in the wrong.
And to be sure, this can be difficult
for even the most enlightened of us,
especially in those cases where unex-
plainable chemistry causes sparks to
fly between two people.

But for the service dealer who is

| successful in teaching himself and his

employees the dollar-and-cents value
of making that extra effort to resolve
EVERY customer complaint, the
bottom line rewards will prove well

| worth the effort.
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Using thermal clues in
troubleshooting

By Victor Meeldijk

In troubleshooting electronic equip-
ment, especially when you may have
little data to work with (no service
manual or schematics) the tempera-
ture of various components may help
you to localize the problem.

The temperature of components can
tell you a lot about their condition, or
the condition of other devices in the
circuit. Sometimes the problem is ob-
vious, such as the burned IC shown
in Figure 1. In many cases, thermal
clues can lead help you pinpoint the
actual cause of the problem, as illus-
trated by the following examples.

A VCR repair

A Samsung model VR2410 VCR,
after loading a tape was totally unre-
sponsive to all front panel controls,
even the on/off switch was not func-
tioning and the unit could not be
turned off. I tried disconnecting then
reconnecting the power cord but the
symptom remained and the VCR
would not reset.

Because the problem happened
right after a tape was inserted and
loaded into the machine (this model
is a front loader), I checked the tape
sensors to see if they had failed caus-
ing the VCR to be in a mode where
the system microprocessor was not
responsive to inputs from the front
panel. All the sensors checked ok.
Next I checked the power supply to
see if all voltages were within toler-
ance. They were. Next I checked all
microswitches to see if they were in
their proper modes (open or closed).

During this examination I removed
the bottom cover and happened to
touch the tape loading motor. It was

Meeldijk is a Reliability/Maintainibility Engineering
Manager with Diagnostic/Retrival Systems, Inc. of
Oaklanq, NJ.
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Figure 2. A hot VCR tape loading motor led me to find that the problem was jammed
loading gears.
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Package and Pin Assignment

X tal O

PCy, O—e>

PCi o

PC, O

pCJ [« =

INT O—f

RES o]

pDo -t

pD‘ w 9

pDz O—ub~] 10

PD: ga 14

PE, (PLA,) O=—{ 12
PE, (PLAY) o 13
PE, (PLA;) O—e—{ 14
PE; (PLA:) g 45
PF, (PLA;) O~ 16
PFi (PLAS) o] .5
PF, (PLA;) O~ 18
PF3 (PLA7) ged 19
TEST 0—{ 20
(OV) Vss gd 21

o~N oOwm s w N =

42 —© EX tal

41 —0 Voo (+5v)

40 =0 PB,

39 |0 PB,

38 [+-0 pB, PinName

37 leso PB, Xtal, EXtal :

36 |0 PA; INT INTERRUPT
35 les0 PA, RES RESET
34 [*=0 PA, PAoto3

33 |es0 PA, PBotos

320 Pl, PCotwo3s

31 L‘—O Pl, PDoto3

30 Pl PEoto 3

29 l w0 PH,

28 [0 PH, (PLAot03)

27 l<+0-PH, PFoto3

26 >0 PH, (PLA4t07)

25 b+»0 PG, PGoto3

24 |+»0 PG, PHoto3

23 |=»0 PG, Ploto2

22 =0 PG, TEST TEST

OSC RESONATOR ATTACHED EXTERNALLY

INPUT/OUTPUT PORT Ao to 3
INPUT/OUTPUT PORT Bo to 3

INPUT/OUTPUT PORT Coto 3
INPUT/OUTPUT PORT Do to 3

OUTPUT PORT Eoto 3 (PLA OUTOUT o010 3)
OUTPUT PORT Foto 3 (PLA MODE 4 t0 7)
INPUT/OUTPUT PORT Goto 3

INPUT/OUTPUT PORT Hoto 3
INPUT/OUTPUT PORT loto 2

Figure 3. The pinouts of the microprocessor used in the Sanyo TAS 1000 telephone answering machine.

hot. Further checking revealed that it
also wouldn’t turn. Removing the
belt allowed the motor to turn freely.
This symptom, in conjunction with
the other symptoms, suggested that
during the tape insertion mode the
gears had jammed and the system
control was waiting for a signal from
a microswitch to indicate that tape
loading had been completed (Figure
2). From the initial system examina-
tion it looked as if the tape was prop-
erly loaded around the video cylin-
der. I loosened the gear cover plate
screws and moved the gears to unjam
the tape loading mechanism. The
unit worked fine after that.

The failed telephone

answering machine
A Sanyo TAS 1000 telephone an-
swering machine seemed totally
dead, and would not respond to any
play or record controls. I tested the
ac adaptor and determined that it
was operational. Next, in checking
the voltage at the input connector |
found a crack in the trace on the
printed wiring board. I repaired this
crack with a short jumper wire, but
there was no change in the symptom.
The presence of voltage in the motor
circuits of the recorder, and front

RMOGUARD

THE

Figure 4. The operation of the infrared LED was verified by the use of atemperature meter.

panel control signals going to the mi-
croprocessor (Sanyo LM640SA)
made it appear as if the microproces-
sor had failed.

Because a service manual was not
available (although it could be or-
dered from a Sanyo/Fisher parts dis-
tributor) I contacted Sanyo Semicon-
ductor to see if a specification sheet

May 1991

[

on the microprocessor was available
(in New Jersey the number is 201-784-
0303). This device is a programmed 4
bit microcomputer that has to be or-
dered by the part number in the ser-
vice manual. Sanyo sent a specifica-
tion sheet for the generic device.
According to the pinout diagram
(Figure 3) SV should appear at pin
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LEARN TO
CLEAN/MAINTAIN/REPAIR

FAX MACHINES

HUGE NEW UNTAPPED MARKET!

-

Over 8 million Fax machines In homeas/
offices —predictions are for over 25 millien
by 1992!

(B Work from your home/van

B Home study program gets you started servicing
fax machines in 2 weeks!

B No special tools/equipment needed

[ Earn additional profits selling fax supplies!
® Fax machines are not cheap - therefore, you can
get good $$ for the repair
e Average Fax machine requires professional service
every 18 months
o Home study training program includes full instruc-
tions on EVERY ASPECT of Fax maintenance/repalr
FULL COVERAGE of how to set up your home-based
service business
FREE DETAILS
CALL 1-800-537-0589
Or Write to: Viejo Publications, Inc
5329 Fountain Ave. Dept. FX400
Los Angeles, CA 90029
Circle (20) on Reply Card
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ADMIT ONE

! Your Ticket To

SUCCESS

Over 28,000 technicians have gained admit-
l tance worldwide as certified professionals.

l Let your ticket start opening doors for you. l

| ISCET offers Journeyman certification in l
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact thel
International Society of Certified Electro-

I nics Technicians, 2708 West Berry Street.

| Fort Worth, TX 76109; (817) 921-9101.'

| Name l

| Address l

| City . |

| State Zip l

| Send material about ISCET and l

l becoming certified. l

Send one ““Study Guide for the
l Associate Level CET Test.”” En- l
L closed is $10 (inc. postage). J

Figure 5. These CD player filter capacitors were suspected to be leaky because they were
warmer than they should have been. Further checks confirmed that they were leaky.

41. I checked the microprocessor in-
put and found that there was no volt-
age at this pin. As I traced back
through the circuit I found QI to be
very hot. Further checks revealed
that this transistor, a 2SD545, was
shorted, resulting in the loss of the
supply voltage to the microproces-
sor. After I replaced this transistor
the telephone answering machine
was operational.

An optical computer mouse

The owner of a personal computer
told me that the mouse, a Mouse Sys-
tems Corporation model M2 optical
mouse, was not controlling the cur-
sor in the up and down direction. 1
suspected that one of the light emit-
ting diodes had failed. When I ap-
plied power to the unit using an exter-
ndl 5V power supply, one of the
LEDs glowed red but the other one
was dark. This however is no indica-
tion of whether this is the problem as
this other LED is an infrared device
which does not emit visible light.

When I tested the LED with a tem-
perature meter, I found that it was
warm, indicating that it was working
(Figure 4). When I moved the mouse
in either the up/down or side-to-side
motions checking for output signals,
I noted signals in all cases.
Connecting the mouse to a computer
also verified that it worked. Further
questioning of the owner revealed
that it was now being used in a differ-
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ent computer and the computer port
it was connected to may not have
been set up properly. In this case,
checking of all indications, including
checking the output from the LED
with a thermometer made it possible
to draw a conclusion about the con-
dition of the device.

An intermittent CD player

A Sharp CD player, model DX-
620, would not play the first half of
any CD. It continuously searched for
the track to lock onto. It would how-
ever lock onto and play the last half
of any CD. Examining the Eye pat-
tern did not prove helpful and the
player was not mechanically mis-
aligned.

In checking the power supply sec-
tion, I noted that two of the filter ca-
pacitors (C103,C104) were warm and
one (C096) was hot (Figure 5). This is
a clear indication that the capacitors
were leaky. I measured the output
voltage of the power supply and found
that it was out of specification. The
+ 5V output was +4.23V and the
-5V output was —4.27V. The capa-
citors, and subsequently the voltage
regulator, were replaced.

From these examples you can see
that thermal clues can tell you not on-
ly when a component is defective, but
whether it is working. Looking for
these thermal clues early in the
troubleshooting process can decrease
the time it takes to do repairs. |
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Allintegrated circuits and many other semiconductors are electrostatically
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Product safety should be considered when component replacement is
madein any area of an electronics product. A star next to acomponent sym-
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

PROFAR

MAY 1991

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.

This schematic is for the use of qualified technicians only. This instrument
contains no user-serviceable parts.

The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.
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Product safety should be considered when component replacement is
madeinany area of an electronics product. A starnextto acomponent sym-
bol number deslgnates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.

Oscillator Injection Current Adjustment

Rotate tuner and sweep generator from Channel 83 (887 MHz)
thru Channel 14 (473 MHz). while observing crystal injection cur-
rent level on UHF alignment fixture millilammeter. The oscillator
injection current should measure between 0.7 and 5.0 MA. and is
adjustable by orienting the injection loop (L6). in the oscillator
compartment, toward the oscillator line to increase injection or
away from the oscillator line to decrease injection. If satisfactory
injection is not attainable, replace CR 1.

NOTE: The injection limits are best attained with R-F alignment
and oscillator frequency approximately correct.

Oscillator Adjustment
Do not adjust oscillator segments unless necessary. If oscillator
alignment is necessary. use the following procedure.

Adjust segment 1 on oscillator capacitor (C2) to make channel 83
R-F picture and sound markers (885.25 and 889.75 MHz) coincide
with |I-F picture and sound markers {45.75 and 41.25 MHz). Rotate
tuner and sweep generator to channels 78.73. 68, 63, 58, 53. 48, 43.
38, 33, 28, 23, 18, and 14: adjust segments no. 2 through 15 to set
oscillator on respective channels (UHF picture and sound carriers
shown in R-F Frequency Chart).

Antenna And R-F Adjustments

Rotate tuner and sweep through channels 83, 78. 73, 68, 63, 58.
53,48, 43, 38, 33, 28. 23, 18, and 14. Adjust R-F and Antenna seg-

CH 83 B8TMHz

CH. 78 B5T MMz
CH 73 B27MHz

CH. 68 797 MMz

CH 63 T6TMHz

This schematic is for the use of qualified technicians only. This instrument
contains no user-serviceable parts.

The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.

ments of tuning capacitors C1 and C11 to obtain maximum output
on scope between picture and sound markers. Optimum curves
for channels 14 and 83 are shown

Performance Test

Replace outer cover. Remove tuner from test hook-up and con-
nect it through specified cable (W104 UHF/VHF link) to the UHF-
|-F input of a VHF tuner (KRK 253 or equivalent) and a TV receiver
monitor. Observe off the air picture. Heat tuner for several minutes
with hot air at approximately 65°C. Check oscillator for excessive
dirft (drift should not degrade black and white picture).

Rotate channel selector several times in each direction. returning
to the same channel each time. There should be no noticeable
fine tuning creep or poor resetability upon returning to the
selected channei.

Compare the picture as received on a weak but usable channel
tor signal to noise ratio with the same channel as viewed on a
standard operating receiver.

Tap the tuner gently using a wood tapper and observe the picture
for intermittents and flashing.

NOTE: All checks specified above should be performed on
several channels.
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Figure 15A. UHF Tuning Capacitors
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Figure 15B. UHF Alignment Curves

KCS 203(L) Series (AC/DC)

Reprinted by permission of the RCA/GE Corporation of America
Copyright 1991, CQ Communications, 76 N. Broadway, Hicksville, NY 11801

Manufacturers’ I
schematics

ALIGNMENT PROCEDURES

Product safety should be considered when component replacement is
made in any area Of an eiectronics product. A starnext to acomponent sym-
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.

Picture I-F Alignment

CHASSIS PREPARATION:

Disconnect AC power from receiver.

Disconnect R234 trom E226 on PW 200 (Figure 20) to remove
power from vertical oscillator.

Connect EXTERNAL B+ 18V regulated power supply to E226 on
PW 200 (Figure 20).

Bias — apply 6.5V AGC bias to |-F at TP 406 on I-F module MAF
O0SA (Figure 16).

Picture I-F Alignment

Unplug I-F cabte from J401 on I-F module MAF 009A (Figure 16}).
Sweep — connect I-F sweep cable to TP 402 (MAF moduie)
through pad shown in Figure 16.

Scope — connect to TP 403 (MAF module), adjust for 2V P-P dis-
play.

STEP @ ADJUST 3RD I-F TRANSFORMERS

Adjust T403 and T404 on MAF module for a flat-topped response
curve within limits shown in A" of Figure 16.

Oscilloscope
PAD
V-F /)-F

O sTer®

MAF009A< TRANSFORMERS

b PICTURE |-F

TP
" «”MOOULE La0?

[o]

\ 1o

BIAS (SEE CHASSIS PREPARATION)

This schematic is for the use of qualified technicians only. This instrument
contatns no user-serviceable parts.

The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.

STEP @ ADJUST TRAP FREQUENCY

Sweep — move to J401 through a direct 75 ohm cable. Adjust
L401 on MAF module for minimum at 47.25MH.

STEP @ ADJUST OVERALL I-F RESPONSE

Adjust T401 and T402 for maximum response at 44.25MHz.
Refer to curve "B" of Figure 16 for marker placement and
response curve limits.

NOTE: T401 may be adjusted to remove tilt from top of response
curve (not more than /s turn).

Remove test equipment, and restore set to normal operation.
Check picture and sound “off the air” signat. If necessary. adjust
R-F AGC control R434 on module MAF 009A; tune in strong (snow
free) local channel, adjust R434 untif snow appears then back off
adjustment untll snow just disappears. Check all channels; adjust
control for optimum performance on all available channels.

.00
rom ] 52T

TP402

™

V=F /1-F PAD

41.23 MMz
S% TO12%
42.73 MMz 43.73 MHz B0 (LD
RESP?NSE
T403 /7 T404 A2ZQ24TS 1-F OVERALL

Figure 16. Picture I-F Adjustments and Response Curves

4.5 MHz Trap & Sound I-F Alignment (Figure 17)
CHASSIS PREPARATION:

Restore all connections and prepare chassis for "off the air”
operation.
Connect AC through isolation transtormer.

Connect 4.5MHz Resonant Demodulator Probe Figure 17 to MAF
module, pin 10.

Meter — to output of probe.

Tune set to local station and adjust fine tuning through best pic-
ture to herringbone (4.5MHz) pattern.
Adjust meter range so that pointer is near mid-scale.

e T T~ .
[ T <
QUADRATURE Lo .

coiL \

T20!

4. Shrz I-F MODULE
® MAF

SOUND

IF
TRANSFORMER SOUND
INTEGRATED
CIRCUIT

PW 200
{PARTIAL VIEW)

©222208

STEP (@) 4.5MHz TRAP ADJUSTMENT

Adjust L407 on Picture I-F module MAF 009A for minimum meter
reading.

STEP @ SOUND I-F ALIGNMENT

Remove test equipment.

Tune set to strong local channet.

Adjust T201 on PW 200 (Figure 20) for maximum sound.
Disconnect antenna and remove cable to reduce signal level until
hiss is heard in sound.

Adjust L201 on PW 200 (Figure 20) for maximum undistorted
sound.

33 20 N3e
1t i 14 : =Sy
3 w =% ik mmewdc
METER
38uH ¥ in3e Laro IMEG

-

DEMODULATOR PROBE

Figure 17. Sound I-F Adjustments
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PICTURE I-F MODULE

Product safety should be considered when component replacement is
made in any areaof an electronics product. A star nextto acomponent sym-
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.

white dot

te do
ad). to emitter

Q40 402,406

This schematic is for the use of qualified technicians only. This instrument
contains no user-serviceable parts.

The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.
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Figure 18. MAF 00SA — Picture I-F Module Circuit Board
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Figure 19. Sound Circuit — IC 201
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UHF TUNER KRK 235-SCHEMATIC AND R-F ALIGNMENT

Product safety should be considered when component replacement is
made in any area of an electronics product. A star nextto acomponent sym-
bol number designates components in which safety is of special 'signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.
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This schematic is for the use of qualified technicians only. This instrument
contains no user-serviceable parts.

The other portions of this schematic may be found on other Profax pages,

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling technigues.
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Figure 13. UHF Tuner — KRK 235KP,ZP

UHF Tuner KRK 235 R-F Alignment

Test Equipment Required:

UHF Sweep
Generator. . Wavetex Model 1504 UHF sweep
generator system inctuding the
all channel marker and program-
ming unit with channel readout.

Marker Generator. . ... ... . Crystal calibrated

Oscilloscope. .. . ... .. Scope with sensitivity of 10 mV full scale
Power Supply. . ... ... ... ... ... ... . . 18 volt regulated
Power Supply. . ............ ... .. variable from 0 to +10.5 volts
Meter. . . .. . DC Milliammeter. 0 to 5 ma. 20 ohms resistance
Pad. .. ... ... .. .. ... 50 to 300 ohm (Figure 10F)
Monltor. ... .. ... ... ... .. ... . RCA XL-100 Type TV receiver

for monitoring performance.

Initial Connections For UHF Alignment (Figure 14)

Power Supply — connect +18V to C7. The DC current should be
approximately 1.1 mA. (DC Milliammeter crystal current is be-
tween 0.7 ma and 5.0 ma on all channels).

c222141 1

STAR or SHADING (* [l)
See PRODUCT SAFETY NOTICE
on page 2 of this Service Dats.

Sweep —— adjust sweep and tuner to channei 83. Set fine tuning
control to center ot its range. Apply enough sweep signal to ob-
tain response curve on scope.

NOTE: Remove outer cover from tuner. The inner oscillator com-

partment shield should remain in place.
{continued on page 12)
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Figure 14. UHF Test Equipment Hookup
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———— Audio Corner

The importance of head azimuth

By John Shepler

Compact discs, cassettes, and reel
tape can sound equally good on the
average consumer stereo system. The
most important factor in clear, crisp
audio reproduction is accurate align-
ment.

Digital audio, either CD or DAT
tape, has the advantage over analog
recording that digital either sounds
good or doesn’t work at all. Analog
tape equipment has the nasty habit of
drifting out of alignment so that the
degradation of the audio happens a
little at a time. In a few months or a
few years, the customer knows the cas-
sette deck doesn’t sound as good as
the CD player he or she just bought,
but doesn’t realize this is an align-
ment problem and not an inherent
weakness of magnetic tape.

A crucial alignment for any tape
equipment involves head azimuth.
Azimuth is a term from navigation
and astronomy that means angle or
horizon arc. For head tapes, the azi-
muth is the angle that the head can
lean from side to side. An out of azi-
muth head is shown in Figure 1.

Why is the azimuth so important?

Shepler is an electronics engineering manager and
broadcast consultant. He has more than 20 years ex-
perience in all phases of electronics.

The higher the frequency, the more
critical the azimuth alignment be-
comes. At 15 or 20 kHz, turning the
alignment screw a quarter turn can
mean a change of several dB of re-
sponse. It is a very touchy adjust-
ment.

Moreover, head azimuth affects
stereo phasing even more than high
frequency response. You can see
from Figure 1 that as the head tilts,
the top and bottom poles shift so that
the music on the bottom track gets to
the pole piece sooner than the music
onthe top track. This time difference
results in a high frequency phase
shift. Phase shift is most important
in systems where the left and right
channels are combined to create a
mono channel or surround-sound
center channel. Any phase shift will
result in a cancellation of high fre-
quencies, resulting in ‘“‘muddy’’
mono audio.

Most tape players have an azimuth
adjustment screw on the head brack-
et. This includes portable cassette
players. You will often see a hole in
the case near the tape head for the az-
imuth adjustment screw.

If azimuth weren’t so touchy, all
tape equipment would be built with

AZIMUTH ANGLE

Tape Track 1 (top)

tape travel

Tape Track 1 (bottom) /

/

Note: perfect azimuth occurs
when the head is perpendicular
to the tape travel.

azimuth adjust screw

Figure 1. Azimuth adjustment.
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the heads held firmly perpendicular
to the tape path by rigid mounts.
However, mechanical alignment
isn’t accurate enough to ensure prop-
er high frequency response.

To properly adjust head azimuth
you need a reference tape. This is a
test tape that has been made on
equipment perfectly aligned to NAB
or other industry standards. This is
what the mastering and duplicating
equipment is aligned to. The service
manual will have you set a reference
level at 1,000 Hz or so. Then the test
tone will change to 15,000 Hz or
higher and you will adjust the head
azimuth for the highest possible
reading. For stereo reproducers, you
further tweak the azimuth for an os-
cilloscope pattern indicating the
phase is properly aligned. This pat-
tern is an angled straight line, rather
than a circle or oval.

Recorders must also be aligned. In
many cassette recorders, the record

{ and playback is done with the same

head so that only one adjustment is
needed. For three-headed machines,
the play head is first aligned with the
reference tape, then high frequency
tones are recorded while the record
head is adjusted for a high frequency
peak output and correct phasing.

How often does azimuth need ad-
justment? That depends on how of-
ten the machine is used, whether it
gets any jolts that can knock the head
out of alignment, and how good the
head bracket mechanism is. Profes-
sional recorders are checked at least
once a week and many recording stu-
dios set the azimuth before every ses-
sion. A home machine that is infre-
quently used might go several years
without becoming misaligned. Any
tape equipment brought in with com-
plaints of dull or muddy sound is a
candidate for realignment.

One quick tip: You can sometimes
get by without an alignment tape on
some of the cheaper players. Pick a
prerecorded tape with a lot of treble
instruments, such as cymbals, and
adjust the azimuth for the sharpest
sound. Most other tapes will then
also sound good. ]
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Exploring the 80286 and
80386-based microcomputers:

Combining theory and practical
service techniques

Part One: Troubleshooting the 80286 Microprocessor

By John A. Ross

ln a past series of articles entitled
“‘Servicing Zenith Microcomputers”’
the discussions dealt exclusively with
microcomputers that featured the
8088 microprocessor. Not surpris-

Ross is a technical writer and a microcomputer con-

sultant for Ft. Haygs State University, Hays KS.

ingly, technological advances have
directed the consumers’ preferences
to faster, more powerful computers.

Operating speeds have increased
from the 4.77 through 8MHz operat-
ing speeds of the 8088-based micro-
computer to 33MHz for the fastest
80386-based microcomputers. Ran-

dom-access memory (RAM) address-
ing capacities have grown from the
640 Kbyte ceiling of the 8088-based
microcomputer to sixteen Mbytes for
the 80286-based microcomputers
and fifty-four Mbytes for the
80386-based microprocessor.

Those improvements result from
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an industry move from the once-
standard eight and sixteen-bit in-
ternal microprocessor to the now-
standard thirty-two bit internal
architecture.

Even though the thirty-two bit ar-
chitecture has become the new stan-
dard for IBM compatible micro-
computers, technicians must remain
aware of the sixteen-bit architecture.
While the second portion of this arti-
cle will concentrate on building capa-
bilities to service 80386-based micro-
computers, we will take a serious
look at troubleshooting the
80286-based microprocessor in this
section. Preparing to service the
80286-based microcomputers calls
for equipment such as the DMM, a
frequency counter with a range of at
least SOMHz, a logic probe, a 100MHz
oscilloscope and a logic analyzer.

Microprocessor control

Microprocessor control of micro-
computer operations comes through
the proper sequencing of the control,
address, data and status signals. As
we know, central processing unit cir-
cuitry consists of mostly control and
timing circuits.

Figure 1 shows the 80286 micro-
processor plus the address decoding
logic, bus control logic and timing
circuits. As with the 8088-based mi-
crocomputers seen in the earlier se-
ries of articles, the monitor ROM
contains the basic instruction operat-
ing set, or BIOS, program that allows
the proper initialization and func-
tioning of the CPU.

Two integrated circuits, called
POACH, or PC On A Chip sets, con-
tain the logic functions needed by the
microprocessor. Of those functions,
the POACH 1 integrated circuit con-
tains the clock generation, interface,
bus control, interrupt control and
real-time clock operations.

POACH 2 includes the program-
mable interval timer, clock genera-
tion, memory mapping, refresh gen-
eration and DMA controlling func-
tions. Figure 2A depicts the functions
of the POACH chip set. Additional-
ly, Figure 2B shows the individual in-
tegrated circuits with pin-out de-
scriptions and also gives definitions
for most of the signals.

To gain a close-up of the 80286 mi-
croprocessor signal action, let’s
move to Figure 3. This figure displays
a block diagram of the microproces-
sor along with pin-out designations
and signal descriptions.

POACH 1

8259 PROGRAMMABLE )
INTERRUPT (2)
CONTROLLER )

REALTIME CLOCK

CYCLE DELAY LOGIC

CYCLE CONTROL LOGIC

CO-PROCESSOR INTERFACE
LOGIC

POACH 2

INPUT/OUTPUT DECODING
LOGIC

8254 PROGRAMMABLE
INTERVAL
TIMER

DMA LOGIC

REFRESH CONTROL
LoGIC

Figure 2A.

Quickly considering Figure 3, a
parallel bus interface attaches the
80286 central processing unit to the
external syst