THE PROFESSIONAL MAGAZINE FOR ELECTRONICS AND COMPUTER SERVIC!NG

GLEGTROMNIC

Ser\/iCiﬂg & T@Chﬂ@lcgy November 1993/$3.00
Horizontal output transistor problems




What’s Up?
VCRs, TVs, And Profits!

VCRs Remain The

Number One Product

To Service Among Top
Electronic Service Centers!

ield seminar trainers are reporting

that in excess of 98% of service
centers are now maintaining a high
volume of VCR and/or camcorder
service activity. Also, recent EIA
statistics show that VCR/camcorder
sales are continuing to show high
sales and thus high service potential.

However, many technicians still
report that they are having difficulty
with isolating head defects, separat-
ing servo electrical and mechanical
problems, and troubleshooting color
and luminance circuits. This is in part
due to the fact that most defects are
mechanical and the technician isn’t
familiar with the electronics.

One company has designed a
test instrument to help the VCR tech-
nician better make a profit on all VCR
repairs. In fact, it’s the only VCR
analyzer on the market, and it’s only
from Sencore.

One Test Instrument Company Remains The Technician’s
Choice For Innovation And Time Saving/Profit Adding Tests!

gain this year Sencore has proven to be the technician’s choice for test

instruments. From NESDA surveys of test equipment preference to
technical support of the service industry, Sencore remains on top.

Sencore is number one because of the dedication of the entire factory
toward their customer’s success. This is evident in Sencore’s new product
innovations and toll-free access to the entire company. Sencore is the leader
in American made instruments, and can be reached at 1-800-SENCORE
(736-2673) anytime you have test instrument or industry related questions.

Sencore’s New “Tech Choice System” Instruments Have Proven Themselves As The Leading
Instruments For The Service Industry. You Should Try Them For Yourself!

Improved TV Circuits Prompt Better Analyzing
Techniques To Be Used By Service Centers!

M ost TV manufacturers are
now using switch mode power
supplies, microprocessors, digital
tuning, and other video processing
circuits to produce a clear crisp
picture. These newer circuits are
providing new features and compo-
nents that make the job of the
technician even more challenging.
Couple the new features with
the prices offered by many retailers,
and the servicer must now find a
way to determine if the TV is prof-
itable for him to service. Successful
servicers are welcoming the changes
to video by meeting these chal-

lenges with new estimating tech-
niques and new ways to pinpoint
the defects.

Recently introduced test instru-
ments are now allowing service
centers to isolate TV defects,
troubleshoot start-up/shutdown
problems and test expensive com-
ponents. And some of the tests are
even being done with the TV turned
off.

Again, only one company is
standing strong with the servicer,
and has introduced solutions to
modern TV servicing challenges -

Sencore.
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——— Editorial

More about electronics words
and concepts

Some time ago | wrote an editorial in
which 1 speculated on the origin and
meaning of certain words, abbreviations
and concepts that we frequently run
across. that have to do with electronics.
For example, T wondered in print what
might be the meaning of the terms
“aquadag” and “‘raster.” In a later issue, |
disclosed what one reader had written in
about the origin of the term “aquadag,”
(it means “deflocculated Acheson
graphite™). and 1 speculated about the
term “raster” (I believe it comes from the
Greek word “rastere,” meaning rake).

Another term that [ mentioned was the
name of that ubiquitous connector, the
BNC connector. Is there an oscilloscope

anywhere that doesn’t use that style of

connector? | thought that someone’s sug-
gestion that it simply meant BayoNet
Connector made a lot of sense.

[ also thought that the possibility of it
meaning “Bayonet Neill-Concelman,” as
someone suggested, was a little far
fetched. T have egg on my face. According
to a pamphlet on use of the oscilloscope
published by none other than Tektronix.
BNC does in fact stand for bayonet Neill-
Concelman, named after the two engi-
neers who designed it.

How about “eye pattern”
Here’s another term whose origin is

obscure: “eye pattern.” In a number of

articles that have appeared in this maga-
zine, authors have instructed readers who
are servicing compact disc players how
to observe and adjust the eye pattern.
Recently it has occurred to me to wonder
why it’s called that. So far, no one has
been able to exptain where it comes from.
Anybody out there know where the term
“eye pattern” comes from? If you do,
please letus know. And let us know where
you got the information from.

BCD
A recent instaliment of “Test Your
Electronics Knowledge™ has raised a few
eyebrows, and, according to Sam Wilson,

has broken all records for mail about sub-
jects that have appeared in that depart-
ment. Sam addresses the subject in this
month’s installment of “What Do You
Know About Electronics,” but 1 wanted
to use this space to reinforce his explana-
tion, and to express it in a slightly differ-
ent way.

The question was “Convert the follow-
ing BCD number to a decimal number:
10010111 The answer Sam gave was
97. That's correct. But alot of readers dis-
agreed with him. convinced that the cor-
rect answer is 151.

The problem here seems to be in the def-
inition of BCD. Let’s start with that. BCD
isthe abbreviation for “binary-coded dec-
imal.” BCD is different from any other
system of numbers that we work with in
the mathematics of electronics: it is a
completely artificial number system.

The best way to approach an under-
standing of BCD is to start with decimal
numbers. Take for example the decimal
number 53. If we were to convert decimal
53 to hinary, we would simply divide suc-
cessively by 2 to arrive at the binary
equivalent: 110101.

But that’s not what we do to convert dec-

imal 53 to BCD. To convert decimal 53 :

to BCD, we separate the number into its
component digits, 5 and 3, and represent
euach digit by its binary equivalent. Thus
the binary equivalent for 5 is 1001, and
the binary equivalent for 3 is 0011: so the
BCD equivalent for 53 is 10010011, not
110101.

In BCD, four binary digits are used to
represent each decimal digit because the
largest digit in decimal, 9, requires four
binary digits. A binary number of three
digits can only represent up to decimal 7.
A binary number of tour digits can rep-
resent up to decimal 15, but in BCD we
just ignore anything greater than 1001
(decimal 9).

Taking the conversion in the reverse
direction. asin the original article by Sam,
first you take the BCD (not binary) nun
ber 10010111 and divide it into two
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groups of four digits: 1001l andO111. The
binary number 1001 represents decimal
nine, ( an eight, no fours, no twos and a
one). The binary number 0111 (noeights,
one four, one two and one one) is seven.
Thus BCD 10010111 is 97 in decimal.

BCD is only for interface

The use of BCD is limited. Humans have
no use for BCD in performing calcula-
tions. Computers also have no use for
BCD; they use binary. But once a com-
puter has performed whatever tasks it has
been programmed to do and is ready to
output it to a display, whether LCD. a
number on a screen, a printer or some
other device, the number must be con-
verted to decimal for the human operator.

This conversion is a two-step process.
First the computer converts the binary
number to a BCD number. In doing so it
has converted the number into a series of
digits that, ultimately, will be converted
to a number that a human is comfortable
with. The final step performed by the
computer is to process each digit of the
BCD through a BCD-to-decimal con-
verter which then outputs the decimal
number to the display device.

A proliferation of concepts

As consumer electronics continues (0
advance, and as more and more products,
especially sophisticated digital products
come under the consumer electronics cat-
cgory, all of us connected with consumer
electronics have to learn new, and some-
times difficult, concepts—such as the
idea of BCD. It’s challenging, but always
interesting to wrestle with new ideas.

We enjoy discussing new ideas in this
magazine. If any readers have any terms
that puzzle them, or concepts that seem
obscure, please write in and let us know.
We'll find out what we can and share it
with all readers.
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—News:-

Bloomington Indiana dealer/
technician conference set for
December third and fourth

The Greencastle, Indiana office of ETA
has announced the dates tor the fatl Tech-
nical and Business Management Schools
as December third and fourth. a Friday
and Saturday. This two-day. 16-hour col-
lege-credit course will follow by two
weeks a similar event taking place Octo-
ber 21-22 at Central Community College
in Grand Island Nebraska. Both events
are sponsored by ETA and are open to any
dealeror technician involved in consumer
electronics sales and/or servicing.

The Bloomington event takes place at
the Comfort Inn, 1722 N. Walnut St. It is
casily accessed from Indiana Highway 37
by taking Highway 46 East to Walnut Street.

Three types of technician testing are
planned, in addition to two days of var-
ied technical and business training: Cer-
tified Electronics Technician (CET) and
CSI (Certitied Satellite Installer) exams:
Indiana State TV-Radio-Antenna-Satel-
lite-MATV exams will be given by the
Indiana TV Radio Licensc Examiners
Board; and the first General Radiotele-
phone Operator License exams to be giv-
en in the state since FCC exams were pri-
vatized will be oftered by ETA.

The two days of schooling is not a pre-
requisite for any of the exams. Anyone
wishing to sit for one or more can regis-
ter with ETA by December 1 by calling
317-653-4301.

In addition to one full day of electron-
ics technology and troubleshooting class-
es, and one full day of business manage-
ment training/profit school for business
owner and managers, the antenna, satel-
lite, and Master Antenna school will fea-
ture the first full day of basics for techni-
cians and installers or other consumer
clectronics workers who have had little or
no previous schooling. A more advanced

school will be presented in the spring of

1994 that will take attendees through a
heudend design and building session nec-
essary to learn the ins and outs of the pri-
vate cable business. Industry people who
want to be brought up to speed on anten-
na theory and installation, satellites and
Master Antennas should consider attend-
ing both this December class and the
spring follow-up, also to be held in Indi-
ana. Gary Cope, CET, of Ohio Valicy Mi-
crocablevision, who has represented
Pico-M/Acom at previous training ses-

sions, will head up the instructor statt for
this day of the Antenna School.

Members of the Indiana Electronic Ser-
vice Association and the Indiana Satellite
Dealers Association will staff the Elec-
tronics Technology classes taking place
on Saturday. TV-VCR and other consum-
er electronics servicing classes will help
prepare working technicians for over-
coming today’s difticulties in performing
profitable clectronic service. The school
will focus also on briefing sessions for
those technicians wishing to take the re-
quired Indiana License Exams.

The antenna school second day will
feature six hours of questions and answers
aimed at helping technicians pass the
antenna. satellite or MATYV state license
exams, or (0 be able to pass the CSI cer-
tification test. Students can bring up any
topic related to the exams and have ex-

perts explain the theory and the types of

questions one can expect on the actual
tests. License Board members will be
available to answer questions regarding
the requirements of the Indiana law. Six
months reduction in apprenticeship time
1s allowed for those who participate in this
two-day school.

In conjunction with the schools and the
state and ETA certification exams, the
FCC Commercial License Exams will be
available at 3 p.m. on December 4th. ETA
was chosen by the FCC to administer
FCC exams, beginning on September 1,
1993. At the Bloomington conference,
the Marine Operator Permit, and the Gen-
eral Radiotelephone Operators License
exams will be offered. At this time the
General Radiotelegraph, Ship Radar.,
GMDSS and other license exams are not
available. They will become available by
Spring of 1994 and ETA will make an-
nouncements when that happens.

For more information, call the Indiana
Electronic Service Association at 219-
293-9664 or to register for uny of the
events in advance. call 317-653-4301.

EIA survey forecasts rapid growth
in vehicle security

U.S. sales of vehicle security systems
are predicted to grow 15 percent during
1993, and average 9 percent gains each
year over the next five years, according
to a forecast survey by the Electronic In-
dustries Association (EIA). The EIA sur-
vey of U.S. vehicle security manufactur-
ers shows a shift to more tlexible*“high-

4 Electronic Servicing & Technology November 1993

er-tech” security systems, including vehi-
cle location recovery systems.

“Although a relatively small industry
of small tirms, U.S. vehicle security man-
ufacturers are the world leaders and are
rapidly pursuing the technology frontiers
of electronics,” says Gary J. Shapiro,
group vice president of EIA’s Consumer
Electronics Group (EIA/CEG). “The con-
sumers will benefit greatly in the future
because prices are tforecasted to drop as
the sophistication of products grows and
the market expands.”

Private vehicle theft reportedly costs
U.S. drivers $8 billion a year in loss and
damage. Once considered a “big city”
phenomenon, rural and especially subur-
ban areas are no longer immune. Foreign
demand for U.S. systems. particularly in
Europe, is growing as well.

Results of the vehicle security tforecast
survey show U.S. sales at $473 million in
1992 and increasing 15 percent during
1993 10 $542 million. The five-year out-
look predicts sales gaining 53 percent by
1997 to $724 million.

The Mobile Electronics Association re-
cently merged with EIA/CEG to create a
Mobile Electronics Division. “The merg-
er with EIA/CEG brings together the right
mix of expericnce and resources to pro-
vide a wide range ot services to benefit
this dynamic, fast-growing industry.”
says Shapiro.

1993 Electronics Technician
of the Year announced

The Greencastle headquarters of the
Electronics Technicians Association has
announced that the winner of the 1993
Norris R. Browne Memorial, Technician
of the Year award, is Fred deFerbrache 111
of Elkhart. IN.

The 15th presentation of this award
plaque was made at the 1993 annual ETA
convention and trade show, held at the
Holidome Convention Center, Moline,
IL. DeFerbrache was in attendance, as were
his two sons and other family members.

Dick Glass. President of ETA, made the
presentation, noting that some of the rea-
sons for his selecting deFerbrache to
receive ETA's highest award include the
fact that deFerbrache is a working tech-
nician, selling and servicing consumer
electronics products, he was recently
elected President of the Indiana Electron-
ic Service Association, he initiated a com-
puter communications network, using the



GEnie system, which has resulted in up-
wards of 100 dealers and technicians
fearning how to communicate through
their computers, thus far. Also, he was
elected as a 1993 divisional officer of the
Electronics Technicians Association and
has established an association talk show
on Spacenet 3satellite, weekly, which uti-
lizes the technology that TVRO dealers
and technicians are providing to the pub-
hic. The ProShow, which he hosts each
Sunday evening, is yet another modern
means of expanding communications in
the industry he is a part of.

DeFerbrache was also nominated for
the satellite industry’s highest award, the
“Friend of the Satellite Dealer’ Pat Porter
Memorial award tor 1993.

Color TV sales see best July ever,
laserdisc players rise fourth time
in last six months

Sales of color televisions and laserdisc
players were strong in July 1993, with the
former posting its best July sales perfor-
mance ever, and the latter rising for the
fourth time in the last six months. accord-
ing to statistics released by the Electronic
Industries Association’s Consumer Elec-
ronics Group (EIA/CEG).

Overall, video sales gained seven per-
centinJuly overthe same period last year,
despite declines in monthly shipments of
projection TVs. camcorders and VCR
decks during the same period. Unit sales
of video products were up 10 percent
through the first seven months of this
year.

Conditions in the United States retail
market were also mixed. According 1o a
story in the Wushington Post on August
6, the Johnson Redbook service reported
that, although large 0 medium retail
chainsregistered good results in July. spe-
cialty stores generally pertformed poorly.

The article also noted that other ana-
lysts discounted July completely, saying
the month is traditionally a poor indica-
tor of the health of the retail market.
Brown Brothers Harriman & Company
said that July is often a month of heavy
discounting as retailers unload merchan
dise from earlier in the year in anticipa-
tion of Christmas stocks arrving in ware-
houses. Retail analysts with Barnard’s
Retaiting Marketing Reportnote that they
see no reversal of the trend of strong re-
sults for retailers selling home-oriented
durable goods.

(Continued on page 6:8)
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Expanded relays and accessories

product line

Philips ECG announces another expan-
sion to their relay and accessories line to
include a broader base of new types and
accessories.

The line now totals more than 600 prod-
ucts, including five new series with 31
types, 39 additions to alrcady established
series, and over 48,000 cross references
for 191 brands. New series includes Shim
Line Relays. High Power Cube Timers
and Thermal Circuit Breakers.

New additions are described in ECG
Relavs and Accessories Catalog—Vol-
wme 2. This companion (o Volume | has
a consohidated pictorial/tabular selector
guide which includes established relay
products from Volume 1, as well as new
products cataloged in Volume 2. New
products are highlighted and all products
are indexed by page and volume numbers.

Volume 2 also contains detailed clec-
trical and mechanical data for 70 new
products. A two-part replacement direc-
tory crosses over 9,200 additional relay
manulacturer’s part numbers to ECG re-
placements. In the first section, part num-
bers are sorted alphanumerically. In the
sccond section, numbers are grouped by
brand name.

Circle (70) on Reply Card
Parts catalog

The 1993 catalog from Parts Express
International. Inc. hsts parts for TV/VCR
repair and for home and car audio. They
carry a wide range of products that in-
clude video heads, tlybacks, belts, idler
tires. RF modulators, computer accessor-
1es, raw speaker drivers. in-wall speakers.
car amplification products. connectors.
service literature. instructional video-
tapes, and loudspeaker design software.

Circle (71) on Reply Card

Interconnection products catalog

1.-Com announces the release of a 128-
page catalog listing a variety of intercon-
nection component products for the com-
puter, research and OEM markets.

This catalog is divided into six product
classifications which include: IEEE-488.
coaxial, modular, datacom products, and
service aids. Altogether, more than 4,500
components are listed.

Circle (72) on Reply Card
SMT assembly/rework catalog

A comprehensive product catalog with

specific tocus on low volume SMT uas-

sembly and rework equipment is now
available from OK Industries. The catalog
provides process and application in-
formation for a variety of assembly tasks
including: solder paste deposition—print-
ers and dispensers. component place-
ment—pick and place systems and hand
tools, reflow—ovens and hand tools, and
rework—forced convection and contact
heating tools. The catalog targets low vol-
ume production, prototyping and rework
applications. It includes complete product
specification and accessories information.
Circle ( 73) on Reply Card
Electronic components catalog

Mouser Electronics announces the
publication of thetr latest industrial elec-
tronic components catalog. The compre-
hensive 240-page catalog is easy to use
with a Quick Index on the front cover and
acomprehensive index of both manutac-
turers and product categories. The com-
pany is sensitive to time constraints and
provides same day shipping on all orders.

This catalog contains over 42.000 in-
stock. factory-authorized product selec-
tions from more than 90 manufacturers
and features new product listings from
Cornell Dubilier, 3M, Tripp Lite, LMB
AMP, Carol Cable. Amphenol, Rohm,
Spectrol, SGS Thomson. Augat, Key-
stone, Switcheraft, and DGS Pro Audio.
Select from semiconductors. passive
components, electromechanical devices.
resistors. capacitors. switches, transform-
ers. inductors, wire and cable. connectors.
publications. equipment, and supplies.

Circle (74) on Reply Card
Fall 1993 catalog features

test equipment, tools, and supplies

A 48-page catalog from Contact East
comes packed with hundreds of new test
instrurments and tools for engineers, man-
agers, technicians, and hobbyists. Fea-
tured are quality products from brand-
name manufacturers for testing, repair-
ing, and assembling electronic equip-
ment. Product highlights include new
DMMs. oscilloscopes. soldering tools.
EPROM programmers, power supplics,
clamp probes, two-way radios, reference
books, datacom tools and testers, adhe-
sives. cables. precision hand tools. 0ol
kits and portable digital scopes. Also in-
cluded are DMMs. soldering/desoldering
systents, static protection products. ozone
safe cleaners, magnifiers, inspection
equipmient, workbenches, cases and more.

Circle (75) on Reply Card
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Soldering devices

By Sheldon Fingerman

Witha huge variety of soldering devices
on the market. choosing one can be a real
dilemma. With everything available from
solder strips that wrap around wire and
melt with a match, to high-tech high
priced soldering stations, what's a tech-
nician to choose?

The soldering gun

Back in the good old days you just
pulled out a soldering gun. You know. the
ones that are about the same size and
weight as a 44 magnum. But in today’s
world of transistors. ICs. and surface
mount devices (SMDs) that old soldering
gun could do a lot more harm than good.

Actually, the soldering gun still has
many uses. It really does look like a gun,
and pulling the “trigger” produces almost
instant heat. The tip will cool rapidly
when the trigger is released, making the
soldering gun one of the safer soldering
devices on the market.

Its high heat makes the gun suitable for
quick desoldering when the traces on the
circuit board are large cnough to take it,
and it’s great for soldering chassis
grounds and RF shields.

Unfortunately, the soldering gun is a bit
too much for today’s microelectronics.
The tips are just too large to maneuver
around today’s circuit boards, and most
guns weigh a lot. If not used with great
caution they can lift or burn through cir-
cuit board traces quite easily.

If your only choice is a soldering gun,
try filing the tip to a smatl chisel or point.
Since many have two trigger positions—
very hot, and extremely hot—use the
lower of the two on most circuit boards.

Actually, one of the biggest drawbacks
to the soldering gun is that your hands are
just too far away trom your work. I think
most technicians like to get a little more
“intimate” with their solder joints. which
is why pencil-type irons are so popular.

Advantages of pencil-type
soldering irons
It’s casy to sece where the pencil-type

Fingerman is an electronics and computer consultant and
servicing technician.

Figure 1. Back in the days of vacuum tubes and hand-wired chassis choice of a soldering tool
was easy: a 100-watt soldering gun. It heated up quickly and cooled quickly.

soldering iron got its name: you hold it
like a pencil. It’s small, inexpensive, and
certainly convenient.

There are many variations of the pen-
cil-type soldering iron; the simplest being
the ones that just plug straight into any ac

outlet. Several models offer a variety of

tips and heat ranges, and on some, chang-
ing the tip. or the complete heating ele-
ment. ofters the user & wide range at bar-
gain prices.

However. since most ol the inexpen-

Figure 2. Many of today’s soldering irons have
a selection of tips to choose from depending
on the job to be done.
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sive models offer only one heat range. the
purchaser has some decisions to make.
My theory on soldering is to get the job
done quickly. I feel that high heat fast is
better than lower temperatures for longer
periods, and does less damage.

Some would disagree. If you are only
going to have one soldering device, you
have to compromise. Just take into ac-
count the type of soldering you do the
most. and don’t be afraid to ask the man-
ufacturer for advice.

One drawback 1o inexpensive solder-
ing irons is that you can’t leave them
plugged in all day. They lack the stamina
of irons with regulated power supplies.
and the tips don't last very long. The grips
also get quite hot, many times forcing you
tounplug the thing just soitcancool down
enough to hold it again.

Regulated pencil-type irons

By tar, the most popular choice of ser-
vice technicians are pencil type irons with
regulated power supplies. These models
can get pretty exotic, with adjustable tem-
perature ranges. digital readouts. and
cnough options to solder everything from
the most delicate SMDs to the heaviest
chassis work.
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Figure 3. Cordless soldering irons are convenient because they don’t
have a cord to contend with. Some even come with a light to illumi-

nate the joint you're soldering.

Figure 4. NiCd batteries in cordless irons can be charged and discharged
only a finite number of times. Replacing the battery not difficult, but remem-

ber, you'll need another soldering iron to do this job.

Figure 5. Butane powered soldering irons are handy for soldering
outside of the service center.

When you use one of these tools you
are tethered to a small power supply, but
you gain constant temperatures and a
built-in holder. I have yet to see one that
doesn’t have a place for a sponge to keep
the tip clean and a light to tell you it’s on.

Because of their available temperature
ranges and tip selection, you can easily
solder and unsolder some of those new
surface-mount ICs—the ones that seem
to have about a thousand tiny little legs.
Those legs don’t just look delicate, they
are delicate.

If done correctly, and with the right
equipment, not only can most SMDs be
removed quickly, but they can be reat-
tached with the odds of them still work-
ing. The trick is to heat all of the legs at
once and quickly remove the IC. You can
heat all the legs of an IC at once with a
tip that resembles a hollow block. This tip

Figure 6. The temperature of the tip of a butane soldering iron can be con-

trolled over a narrow range by adjusting a valve in the end of the handle.

surrounds the IC and melts the solder
without touching the body of the IC.
Although tips like this are usually
available on the more expensive irons, |
have seen inexpensive ones; some are
sold as a complete iron, and some are sold
as a too! direct from the manufacturer.

Advantages of rechargeables

The biggest drawback to an ac-pow-
ered soldering iron is the cord. The
absence of a cord makes the rechargeable
iron a favorite of mine.

Although it must be recharged, it frees
you from a cord and offers the least
amount of heat exposure to surrounding
areas. One brand even offers a small drill
that can be attached in place of the sol-
dering tip—perfect for cleaning out
excess solder from circuit board holes.

These irons are lightweight, and many
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come with a built-in prefocused lamp.
Recharging time varies from model to
model—anywhere from only one hour to
sixteen hours.

The better ones come with a recharg-
ing stand that switches to a trickle-charge
after the iron has been fully charged. This
is important for maximum battery life.

Most rechargeable soldering irons are
turned on with a momentary switch that
can be locked in the off position, allow-
ing you to keep an iron in your tool kit
without burning up your van.

Like their ac counterparts, recharge-
able irons offer a variety of tips. One
brand has fifteen. Temperature is adjust-
ed by using different tips—the largest be-
ing hottest. It can also be reduced by care-
fully feathering the power button.

A drawback of rechargeable irons is
that they can only be used for a limited



time without recharging. They are usual-
ly rated at how many joints can be sol-
dered on one charge. To be safe, assume
you won’t get even close to that number.
Just remember, even though they work
quite well, “up to 125 joints” may in real-
ity wind up being only 50.

Since NiCd batteries discharge on their
own in about a month, the occasional user
may find that every time he wants to sol-
der something the iron needs to be
recharged. These products also exhibit all
the characteristics of most products that
use NiCd batteries. They have that “mem-
ory” problem—if youdon’tdischarge and
recharge them completely, you may not
get full service life.

Another problem that plagues NiCd
batteriesis that they can only be recharged
afinite numberof times. The batteries that
recharge in an hour can’t be recharged as
many times as their slower counterparts.
The better manufacturers offer replace-
ment batteries, which is a lot cheaper than
buying a new iron.

Though replacing a set of batteries is
not an easy job, the average technician
shouldn’t have too difficult a time. Just

remember, you’ll need another soldering
device to do the job.

Gas-heated soldering irons
The newest irons on the market are the
butane types. These also free you from a
cord, and again offer a wide variety of

| tips, ranging from fine to a small blow-

torch. These irons are easily and quickly
refilled using standard lighter refills, and
their temperatures can be adjusted over a
small range by simply twisting the bot-
tom of the unit.

Unlike rechargeable soldering irons,
gas heated units can sit around for long
periods without a thought. They are eas-
ily fired up by a sparkwheel in the cap,
and most models have a window to let you
see how much fuel is left (an important
feature to look for).

Some drawbacks are that they generate
excessive heat around the heating ele-
ment. Caution must be used in tight
places, and there never seems to be a good
place to “park” them. Otherwise. they
work extremely well and are an excellent
choice for service calls. Since they are
filled with butane, I would give them the

same respect you would give adisposable
lighter when it comes to storage.

High-tech soldering

The last model we’ll mention, and the
last word in soldering, is the high-tech sol-
dering/desoldering station. These have all
the advantages of a soldering station, with
the added luxury of being able to desol
der at the touch of a button. Light years
ahead of solder suckers and desoldering
braid, these wonderful gadgets take the
chore out of removing components from
circuit boards.

For a high volume shop, one of these
soldering/desoldering stations can defi-
nitely speed up productivity. We all hate
the idea of having to remove components
for testing, but with one of these models
i’s a breeze, especially when working on
multilayered circuit boards.

Considering what these devices can do,
i’s hard to find any drawbacks. Price
would be the first that comes to mind. The
second would be the fact that you are deal-
ing with not only a cord, but hoses on
some models as well. They aren’t huge,
but they aren’t very portable either.

If you're searching for
the perfect way to illuminate
your business, make the switch to
the NESDA Form, a universal billing
form for COD or warranty work accepted
It's only one

by all major manufacturers.

of many “enlightening’’ benefits offered to

members of NESDA. For more information

about NESDA, and a sample of the NESDA
Form, just mail the following to NESDA:

Name

Features:

* ESD SAFE

¢ Portabie

Zip

Phone

National Electronics Bervice

NESDA

Dealers Association, Inc.

2708 W. Berry St.

Ft. Worth TX 76109

(817) 921-9061

* Long Life Tips

« SMD Removal Kit
* Weight 1lb

¢ Meets MIL-SPECS

The SC-7000 Compact
Desoldering Tool

The only Desoldering Tool with the
Motor and Pump built into the handle.

No Bulky Base Station v/ No Factory Air v/ No Hoses v

* Temp. Range 300C-450C

* Quick Change Filter
* High Vacuum Efficiency
¢ Hot Air Reflow Mode

DEN-ON INSTRUMENTS (USA), INC.
2580 Corporate Place, F-103
Monterey Park, CA 91754
Phone: 800-397-5960 Fax: 213-266-5963
In Canada Call: New World Enterprises
at 604-276-8277

Also Available:

* $8-8000 Microprocessor
Controlled Soldering
System

¢ $5-8100 Compact
Soldering Station 24V

* $5-8200 Pencil Soldering
Iron with Variable Temp

* KC-1 Soldering Iron

Analyzer (Mil-Spec)
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The choice is yours

Which model you decide on depends
on your type of work and your personat
preferences. If you do a lot of soldering
you may choose to have more than one
type at your disposal.

My preterence is to have a couple of
one-hour rechargeable irons on my bench.
I don’t have to contend with any cords,
and one is always in the charging stand
when the one I’m using runs out of juice.

The light is a nice touch as well. I don't
have to constantly grab a famp to see what
I’m doing, and the light dimming coin-
cides with the batteries weakening.

If you decide to use rechargeables,
never (ry 1o work with an iron that is run-
ning down. Placing it back in its charging
stand for only a few minutes will always
get you a few more good solder joints.

Although the tips can be locked into
place with screws. | have them set up so |
canchangetips quickly by just pulling them
out. The large chisel is good for heavier
duty applications. such as desoldering. The
fine tip is excellent for general PC board
work. and the micro tip is perfect around
ICs and surface mount components.

For bench use I've disabled the lock on
the power switch. It was a pain having to
make sure the button was rotated into the
untocked position atl the time. Speaking
of the power swilch, you must remember
tokeepiton until the tip has been removed
completety from the solder joint.

These rechargeable irons have worked
extremely well for me. | can put it down
anywhere on my bench, and as soon as |
put itdown I know it’s off. I do use a stun
dard soldering gun for desoldering RF
shields, ground leads, and audio output
ransistors that are on large pads with lots
of solder. When I’'msure | won’t put either
the circuit board or the component in
jeopardy it works well. IUs definitely fast,
but it usually sits on a shelf with the cord
wrapped around it. I have enough cords
and wires on my bench now.

Qutside service calls

For service calls and working outside,
I tind it hard 10 beat a butane soldering
iron. They are lightweight, cordless, and
can even be clipped in your pocket like a
pen. Being able to adjust the temperature

i1s great, allowing you to switch from des-
oldering a chassis ground lead to delicate
IC work. Refilling is quick, and tips can
be changed easily without tools.

The biggest problem is where to put it
down. You can try perching it precari-
ously on end. but a small bump wilt tip it
over quickly. You have to be careful not
to burn a hole in someone’s carpet or in
their furmture.

While we're on the subject. be careful
where you put any soldering device
down, not only for the obvious reasons.
If you throw a bunch of papers on top of
any cordless soldering device you have
no cord to lead you to it. And never put a
hot iron, or an iron that’s cooling down
on top of any thermal fax pages. | learned
this one the hard way.

Soldering is a skill that we use con-
stantly. As with any profession, or hobby,
using the right tools can make the job
much easier. As a servicing professional
I've learned to adapt and work with what
I"ve got now. But | have to admit, when-
ever [ get a new catalog I tend to linger
over the pages with high-tech soldering
stations on then. One of these days. . .l

DESOLDERING TIPS

WHY SPEND MORE
IF WE COST LESS !

Improve Your Form.

3-Pa

A continuous feed form
used for customer

c.o.d. service or parts/accessory sales
receipts (N3CS-X). Not for warranty
billing.

5Pa
1-Part

PRECISION ENGINEERED

A continuous feed form
for warranty billing.

INTERCHANGEABLE

A universal snapout
form (N7SN) designed

for both customer service c.0.d. and
manufacturer warranty billing.

G UARANTETED

Complies fully with the requirements
of state and local ordinances,

ONCE YOU HAVE APE. "Certfied Spares™ are genuine, industry-tested including Califorma.
A COPY OF THE AP.E. replacement parts for solder extractors, circutt repair kits, :
“ " pumps, handpieces and more! -

CERTIFIED SPARES Foraxample,A.P.E.dnlu‘::desowerinq tips, are Dlscmlnts Carbonless
REPLACEMENT PARTS GU’DE, engineered from a special high-conductive copper alioy ey NESDA Forms
YOU'LL FIND OUT EXACTLY and a corrosive-resistant plating, assuring longer life and are available to NESDA members at
HOW MUCH YOUVE BEEN instant heat recovery. Our:ps are precision-engineered additional savings For pricing

replacements for tips by PACE, . . |
OVERPAYING FORFACTORY  yanur Aiae, Pato of Ungar. information and samples, or
REPLACEMENT PARTS. And don't be fooled. The Magnuson-Moss Warranty Act information regarding other NESDA

states that any manufacturer clsiming that the failure to
use thelr replacement part will void a warranty, must
provide those replacement parts free of charge or be in
violation of the law|

ZA.PE.

Automated Production Equipment Corp.

membership benefits, contact the NESDA office.

The NESDA Form

2708 West Berry St.
Fort Worth, TX 76109
(817) 9219061; Fax (817) 921-3741

Call 1oday for free sample tips

and the A.P.E. "Certified Spares”
Replacesment Parts Guide

to our full-live of replucement parts

for your PACE equipmeat.

WE WON'T TELL, IF YOU DON'T!

142 Peconic Avenue, Medford, New York - 516-654-1197 - fax 516-289-4735
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Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Hexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and faculty of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and
training possible with ~ +*"" ¢,
a flexible schedule
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to match your busy 3 gl

lifestyle. A
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World College is currently seeking
approval to conter the Bachelor
Degree from the Virginia Council of
Higher Education.
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Bringing Technology Home/
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Engineering
Technology

Degree
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Lake Shores Plaza
5193 Shore Drive, Suite 113
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Send For Your Free
Course Catalog,

Take the first step towards a new start
in life. Send for World Collegz’s Free
Independent Course Catalog today and
discover how easy and affordable it is
to get started on your Bachelor Degree.

World College is affiliated with
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Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
technical degree which can
be completed through one
school. All lab equipment*,
parts, and software are |
included in your tuition and

the program'’s 300-plus |
laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.

Woecrld College not only

prevides a means to earn a
Bachelor Degree while

fulfilling current obligations,

but there are no restrictions

on how fast you can complete
the program. At World

College, you pay tuition only |
for the actual upper-level
semesters it takes to graduate.
The quicker you complete the
precgram, the less you pay in
tuition. It’s an effective way to
keep you motivated in order
to complete the course and
move on to a better paying
position as quickly as possible.

Currently not available in Ohio
* Student must have access to a personal
computer system.
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Gremilins in the power lines

By Bob Polk

Youve been banging your head against
the wall trying to solve a customer’s prob-
lems. You replace some boards, and a few
days later the same problem (or worse)
arises again. Back you go with your kit of
replacement parts. This happens over and
overagain and the customerisrapidly los-
ing faith in your ability to fix the prob-
lem. Your boss is blowing his stack at los-
ing money on the service contract.

Stand back and consider

Stop a minute and start looking around
for other causes for the equipment failure.
Could it be a power problem? What clse
is on the same circuit as the problem
equipment? s there a good ground? (Get
yourselt a ground tester). Do the lights
flicker? Are there errors in data trans-
mission? Do unexplained system tockups
occur? Have there been hard drive crash-
es? All of these occurrences are sympto-
matic of power gremlins at work.

Power disturbances can do strange
things to electronics. The effects of some
power problems are immediate, others
justcontinue to degrade components until
they finally tail. In the case of computers,
data may be being lost or corrupted.

Power disturbances are the most preva-
lent cause of computer system malfunc-
tion and failure. All electrical and elec-
tronic components are sensitive Lo power
disturbances; some more than others.
Understanding power quality helps users
and technicians to better use and service
today’s advanced electronics.

What is a power disturbance?

Power disturbances are often called
“electrical noise,” “transients” or “power
surges.” The disturbances are anomalies
on the ac power line that are of sufficient
magnitude, frequency and duration to
cause equipment to malfunction.

Each type of equipment is affected dif-
ferently by power disturbances. AC pow-
er is used to supply most of today’s sen-
sitive equipment. The alternating current
delivered by the power systems in most

Polk is a sales engineer with the PowerTronics Division ot
Eastern Time Designs. His background includes systems

Disturbances

Causes

Effects

POWER OUTAGE

HIGH FREQUENCY NOISE

NORMAL MODE NOISE

Lightning, arcing switches, or motors,
reiays, transtoirmers, etc.

Open neutral connections, sudden
load reductions, improper wiring.

Large inductive loads, like
photocopiers turning on.

Utility faults, alternative power source
failure, circutt breaker trip or loose
wiring.

Electronic equipment feeding internal
noise back ontc the power fine or logic
induced noise from switching power
supplies. Also from broadcast signals.

Vottage induced on the neutral line by
other equipment. Loose neutral wiring,
loose grounding wires, excessive
ground cufrent and faults to ground.

Operating errors, memory loss,
program damage and/or destruction of
electronic components.

Lights flicker, degradation of electrical
contacts. Excessive surges can cause
equipment damage.

Common cause of computer system
failures. Hardware damage unlikely.

Loss of computer/ controller memory,
equipment failure or hardware
damage.

Can cause internal component
degradation, system lockups, resets
and data transfer errors will increase.

Data afteratlons may occur and
equipment errors. Increased audibie
noise.

WAVEFORM DISTORTION

Caused by overiocaded wiring, loose or
corroded wires.

motors.

Results in low etticiency and reduced
iife of electncal equipment such as

Figure 1. Intermittent problems or erratic operation of computers or computer-based equipment
may be caused by problems with the power line.
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Figure 2. Excessive line voltage, or a power surge, as captured here by a line monitor, may be

engineering and  management information  systems
the cause of computer-related problems.

activities.
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Figure 3. A voltage spike on the power-line voltage waveform, as captured here by a line mon-
itor, is another possible cause of computer-related problems.

parts of this country is a sinusoidal wave- | ac power to generate the supply voltages
form that alternates between -170V and | for low energy digital integrated circuits
+170V. This alternating voltage produces | (ICs). Problems caused by power distur-
a steady state, or “heating” value (rms), | bances include:

that is equivalent to what a dc voltage of * Hardware damage 10 power supplies.

120V would provide. | hard drives, floppy drives, IC board com-
Common disturbances thatoccuronthe | ponents, add-on boards, peripherals.

power line are voltage sags (also called * Program lockups: disruption of the

dips. brownouts): voltages surges (also | normal operation. or slowing down of
called swells); power failures (also called | programs for error checking.

blackouts); dropouts; high frequency * Loss of data or data alteration, sub-
noise: impulses on the hot, neutral. and | stitution of other characters or gremlins.
even ground lines, sometimes called » Parity errors and transmission failures
spikes or surges; and phase shifts. in networked systems.

There are two types of “noise” dis- * Premature degradation and replace-

cussed in literature for power protection | ment of computer systems and compo-
devices. Normal mode noise consists of | nents.
disturbances that occur between the hot
line and neutral wiring. These can be What causes disturbances?
impulses or high frequency noise. Com- Up to 90% of power quality problems
mon mode noise consists of disturbances | or transients are generated within the
on the neutrat and ground lines. These are | pyilding. and are not generally the result
referred to as neutral line impulses or | of electric utility faults. Most transients
spikes on ground. can be traced to specific conditions in the
placement of equipment or faulty wiring
What can happen? practices inside the facility. Internally
Modern computer systems are particu- | generated transients result from switch-
tarly vulnerable to power disturbances | ing within the tacility such as the simple

because they utilize the high energy of the | act of turning a motor or light on or oft
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* Ouwput Voltage/Current Programming and Readback
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* Data Entry with Front-Panel Keypad

* Power-off Memory

* Microprocessor Controlled

* Yottage and Current Step-up/Step-down Function
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* |ntelligent Forced-Air Fon Operation
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Parts Express is a full-line distributor
of electronic parts and accessories,
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FREE 172 page catalog today.

340 E. First St., Dayton, Ohio 45402
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canresuliinatransient suchas an impulse
or sag in line voltage.

In the oftfice environment colfee pots.
laser printers. copy machines, clevators.
heating and air conditioning, janitorial
cquipment, even computer power sup-
plics are often responsible for many types
ol transients. In the industrial arca look
for solid-state equipment, like rectifiers,
adjustable speed drives, industrial pro-
cessors and induction furnaces, elevators
controlled by static inverters, welders,
furnaces. compressors, microwave/radio
frequency sealers, etc.

Shared load placement

Sensitive equipment sharing the same
circutt 1s an obvious, but overlooked
problem. Sensitive electronic equipment
should not be plugged into a branch cir-

cuit that also supplies products that gen-
erate clectrical noise. 1t should be pow-
cred by an individual branch circuit. This
will minimize the effects of adjacent
equipment cycling on and oft.

Building wiring

Improper, missing or poor quality elec-
trical connections exist in many recepta-
clesor panels. Many problems of this type
are caused by non-adherence to the Na
tional Electrical Code (NEC):

* Improper neutral to ground ties can
cause ground loops, split currents be-
tween neutral and ground, satety concerns.

» Undersized neutrals create satety con-
cerns because they may result in over-
heated neutral conductors from harmon-
ics created by switching power supplies

-~
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* Open neutral or open ground lines in
receptacles cause safety concerns and
equipment malfunction.

* Data cable between two systems ref-
erencing different grounds can create
voltage differences. Current from faults
or static will travel between the two sys-
tems using the data cable. (Up to 15% of
commercial receptacles are miswired: all
outlets should be 1ested).

The individual branch circuit

A phrase often tound in computer
installation specifications is the term
“dedicated circuit.”™ This should read
“individual branch circuit,” defined as *“a
branch circuit that supplies only one uti-
lization equipment.” Often a so-called
“dedicated circuit” is little more than an
outlet with one system plugged into it.
This outlet may or may not be part of a
branch circuit with several other recepta-
cles powering other equipment.

What to do

In combatting power disturbances, a
power line disturbance monitor may pro-
vide some help. These devices can be put
in a customer site tor a week and record
all the transients that may be causing
equipment problems.

The more sophisticated monitors will
date and time stamp the disturbances and
record their type and magnitude. The data
is stored in memory and can be viewed or
uploaded to a computer and a complete
power audit report can be assembled.

How to fix it

There are a wide variety of power pro-
tection devices and systems on the mar-
kettoday. But for general power problems
a line conditioner will often provide the
solution to voltage control sags and
surges. Many line conditioners also have
built in protection for various types of
transicnts. An enfire article could be (and
many have been) written on the various
types of power protection equipment.

A good line conditioner will correct
most problems generated by disturbances
on the power line. Use care in choosing a
line conditioner, though. Many surge sup-
pressors bought at the corner consumer
electronics store are not really properly
designed to correct line problems. These
devices provide little more than a false
sense of security and can often cause
problems themselves. »
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Horizontal output transistor

problems

By Homer L. Davidson

Horizomul output transistors (HOTs)
and surrounding components have prob-
ably made more money for TV techni-
cians than any other components. The
horizontal circuits were the major cause
of failure back in the days of tube chas-
sis. When the solid-state chassis was
introduced, replacement of the horizontal
output transistor was an everyday occur-
rence in most service centers. Today there
are fewer breakdowns. because of
improved TV chassis reliability. but more
problems still occur in the horizontal and
high-voltage circuits than in any other
area of the TV set.

Some typical HOT problems

A leaky horizontal output transistor
may blow the fuse and cause chassis shut-
down (Figure 1). A leaky damper diode
may cause the same symptoms. An inter-
mittent output transistor or surrounding

| or circuits may produce a dead chassis.
|
components may produce that TV tough {
|

A frequent cause of failure in early tly-
backs or horizontal output transformers
was arcing over and firing between wind-
ings. Repeated damage tothe HOT might
be caused by a leaky, arcing flyback and
overloaded secondary circuits.

dog symptom. An open output transistor

Davidson is a TV servicing consultant for ES&T.

Figure 1. The horizontal output transistor is usually located on a metal heat sink.

Innovations in horizontal circuits

More recent sets feature an integrated
high-voltage transformer (IHVT) with
internal HV diodes. These diodes may arc
over. destroying the transtormer and hor-
izontal output transistor.

Other recent innovations are the many

LEAKY OR OPEN
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SHORTED,
OR OPEN
IC251
Tv T502 T501
COUNT- | ,, Q503 c DRIVER g Qs01 FLYBACK
DOWN | HORIZ HORIZ
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BURNED OR OPEN = 131V
- OPEN
+3V  _LOWORIMPROPER BURNED AND CHANGE LOW OR IMPROPER
LOW VOLTAGE SOURCE  IN RESISTANCE VOLTAGE SOURCE
131v

Figure 2. A basic horizontal output circuit with possible defective components.
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Figure 3. The waveform observed when the oscilloscope probe is

placed near the flyback.

circuits that derive their supply voltages
from additional windings on the sec-
ondary of the flyback. These scan-derived
voltage sources produce supply voliages
for other circuits in the TV chassis.

In TV sets that feature scan-derived
sources, afler the transformer starts up,
the derived voltage is fed to the horizon-
tal oscitlator or countdown circuits.

Although the introduction of scan
derived voltage supplies solved many
problems for manufacturers (for exam
ple. elimination of the power trans-
former) it introduces additional com
plexity for service centers. To cope with
this complexity, difterent service tech
niques were tried and mastered (o repair
the present-day horizontal outputcircuits.

Defective safety capacitors are anoth-
er cause of failure in the horizontal tran
sistor output circuits: they may cause
excessive high voltage arcover and HV
shutdown. A shorted or leaky safety or
hold-down capacitor may blow the B+
and ac line fuses (Figure 2). An arcing
deflection yoke or internal shorted wind-
ings may inhibit horizontal sweep.

Checking horizontal circuits

The horizontal output circuits can be
quickly checked using scope waveforms,
and voltage. diode, resistance and signal
injection tests. A quick waveform test,
performed by placing the scope probe
next to the flybuck, will indicate if hori-
zontal sweep is present (Figure 3). A
check of the voltage on the B+ {use or iso-

lation resistor to the primary winding of |

the horizontal output transformer will

Figure 4. The horizontal output transistor (Q4401) is mounted on a sep-
arate “hot” heat sink in this 1993 RCA chassis.

T4102
CHOPPER
3 TRANSFORMER B+ TO
150y ->— —3§» HORIZ
DRIVER
CHOPPER l '
TRANSISTOR D102
Q4111
COLD GROUND
HOT GROUND

Figure 5. The primary of transformer T4012 contains the hot ground in a low voltage chopper
circuit, while the secondary winding is tied to cold ground.

determine if the collector supply voliage
is correct

Voltage and diode tests upon the collec-
tor (bady) of the horizontal output tran
sistor may indicate a leaky. open. or over-
loaded transistor. Of course. some of these
statements may be a little fuzzy at this
point. I will explain it later in this article.

A semiconductor junction test from the
collector terminal to chassis ground may
indicate a leaky transistor or damper
diode. A low resistance measurement,
with reversed test leads. may indicate a
leaky transistor or diode. In some cases,

November 1993  Electronic Servicing & Technology

the output transistor may be open and you
are only measuring the resistance of the
damper diode.

An open horizontal output transistor
can cause the technician fits and produce
a few gray hairs, since it's usually locat-
ed behind a metal heat sink or chassis.
Then (00, the secondary winding of the
driver transformer returns the base termi-
nal 10 chassis ground, producing test
problems

Horizontal waveform tests
Oscilloscope tests are the most accu
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Figure 6. Look for the damper diode inside the case along with the HOT in the latest TV

chassis.

Figure 7. Check the resistance of the output
chassis ground.

rate and least damaging to your test
instruments. A uick wavetorm check
made by placing the scope probe next to
the flyback may indicate a correct or
improper horizontal sweep. Low wave-
form amplitude, or absence of a wave-
form may be caused by a defective fly-
back. insutlicient drive voltage. a leaky
output transistor, or an abnormal low-
voltage supply source.

Next. ahorizontal sweep testat the hor-
izontal oscillator or countdown IC circuit,
drive transistor, and the base of the hori-
zontal output transistor, may turn up a

transistor and damper diode for leakage to

detective component. Measure the volt-
age at the collector termial of the HOT
only if you observe no sweep waveform
at the flyback. T will explain later.

Signal injection tests

If the set is totally inoperative, deter-
mine il the chassis is shut down because
of a defective horizontal component, or if
shutdown was due to excessive high volt-
age. High voltage shutdown can be deter-
mined with a variable isolation ac trans-
former. Connect the set to the transtformer

and gradually increase the ac voltage. It |
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the set operates af reduced voliage, but
then fails as you increase the ac voltage
toward 120Vac. most likely the problem
is high-voltage shutdown.

It this test confirms chassis shutdown,
inject a signal from a wavetorm genera-
tor at the base of the horizontal output
transistor. If this injected signal results in
horizonal sweep, check voltages and
waveform at the driver transistor, oscilla-
tor or countdown IC. Voltage measure-
ments within the drive circuits may
uncover the defective component.

If injection of a signal at the base of the
HOT doesn’t produce horizontal sweep.
suspect improper voltages, a defective
output transistor, or a defective tlyback.
Overloaded circuits in the secondary
derived output transformer windings may
prevent horizontal sweep. If the yoke
assembly 1s defective, it may be loading
down the output circuits. Inorderto deter-
mine if this is the case. disconnect the red
voke lead and see if sweep occurs. If so,
the yoke assembly is the problem.

Hot chassis—cold chassis

Muany of the new TV sets have separate
“hot™ chassis and “cold” chassis. The
“hot” chassis is necessary in sets that
employ a full-wave bridge rectifier. The
common point of the bridge output can-
not be connected to ground, or some com-
ponents would be shorted out and de-
stroyed. The hot chassis may include the
horizontal outpur transistor (Figure 4).

In some sets. the output of the bridge
rectifier is applied to, or part of. a
switched mode power supply (SMPS) or
a variable interval pulse regulator
(VIPUR) power supply. The heat sink of
the horizontal output transistor. chopper,
SMPS and VIPUR transistors may oper-
ate upon a hot heat sink. away from the
regular PCB chassis. The regular PCB or
metal chassis may be referred to as the
cold chassis.

[fyoutake a voltage measurement from
a horizontal output transistor mounted on
a hot chassis with respect to chassis
ground, it will not be accurate or the same
voltage on the schematic. All voltage
measurements  made on  components
mounted on the hot chassis should use the

| heat sink as the negative or ground ter-

minal. The hot ground symbol is a stan-
dard ground outline. All components on
the hot chassis are returned to it (Figure
5). Use the hot heat sink as the common
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Figure 8. The STD580 output transistor found in the horizontal circuits of a Sanyo 91C550A portable with correct base connections.

hot ground when taking voltage and resis-
lance measurements.

Different horizontal
output transistors

In the earliest solid-state TV sets. the
damper diode was connected 1o the col-
lector terminal of the HOT. next to the
safety capacitor. Later, the damper diode
was mounted within the same case with
output transistor.

If you suspect a leaky horizontal out-
put transistor. take diode and resistance
tests at its terminals. Examine the
schematic diagram to determine if the
damper diode is inside the output transis-
tor case, before making tests or replacing
the HOT. Simply check the transistor
number within the semiconductor re-
placement manual to determine if the
damperdiode is inside (Figure 6). Insome
TV chassis, you may see a flat plastic hor-
izontal output transistor mounted upon
the large heat sink.

STDS80 horizontal output transistor

In several of my books and magazine
articles. | have stated that you should con-
nect the meter probe to the case (metal
body) ot the horizontal output transistor
to check for a short or leaky transistor to
chassis ground.

A fcllow technician trom Maryland
wrote that this stuatement was nisleading:

that the HOT case is not always connect-
ed internalty to the HOT collector. He
referred to several Sears and Sanyo TV
chassis that he had serviced, in which the
mictal case of the horizontal output tran-

sistor was the emitter terminat instead of

the collector terminal.

This was news (o me. | have never seen
a HOT connected in that manner in all my
years of servicing TV sets, so | checked
with local and Sears TV service techs.
They had never seen one either. Most had
not heard of such a thing. The collector
terminal was always insulated from the
heat sink and the metal body was deti-
nitely the collector terminat. Since 1 was
born in Missouri, he had to show me, and

| after several years, he did.

Michael B. Danish of Mike’s Repair
Service of Aberdeen Proving Grounds,
MD. tried to get information on the
STD580 output transistor. He contacted
Sears. Sanyo and Sanken without any
results. As you know. Sanyo manutac-
tures several TV chassis tor Scars. The
STDS8O transistor was manutactured by

Sanken. Of course. this output transistor |

isnot listed in any semiconductorreplace-
ment manuals.

After about four years of trying to get
the required information on the STDS580
transistor, he hit paydirt courtesy of Sams
Photofact. He received a photocopy of a
Sanyo model 91CS5UA schematic with

pinout information. Q302.a STDS580 hor-
izontal output transistor shows the emit-
ter ternuinal as the metal body and the two
terminal pins are collector and base ter-
mimls (Figure 8).

I tip my hat to Michael Danish for his
persistence and determination in the mat-
ter of the metal emitter terminal. From
now on, | shall write that the resistance
test from the collector terminal of the hor-
1zontal output transistor to chassis ground
will indicate a leaky transistor or damper
diode. I will no longer assume that the
metal case is the collector terminal.

Voltage test of the horizontal
output transistor

Most TV manufacturers and Sams
Photofacts warn against measuring the
voltage on the collector terminal of the
honzontal output transistor. The high sig-
nal voltages can quickly damage almost
any meter.

In fact, we had a DMM that was dam-
aged when accidentally touched to the
collector terminal or any place near the
flyback and yoke circuits. The tuse would
blow and parts within the tester were
destroyed. This turned out to be costly
each time it was sent in for repair. That
meter is now collecting dust upon a shelf.

I the past year, I have heard trom sev-
eral beginning technicians, and even a
tew more experienced technicians, who
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Figure 9. Use the oscilloscope to observe the
horizontal output waveform at the collector ter-
minal of the HOT.

have experienced meter damage by tak-
ing vollage measurements upon the metal
body of the horizontal output transistor.

Do not take any voltage measurements
upon the collector output terminal if the
output circuits are functioning. Instead,
use an oscilloscopetoobserve wavetorms
at this terminal (Figure 9).

In preparing material for many of my

service articles and books, I have used the
Beckman Tech 310 DMM and safely
measured the horizontal output transistor
collector terminal. That meter is still
working fine. But not every DMM will
take this measurement without damage.
Play it safe: take a scope waveform.

If observations using an oscilloscope
show that there is no waveform on the
horizontal output transistor, measure the
collector voltage with a DMM. A low
voltage measurement may indicate a
leaky output (ransistor or damper,
improper drive voltage, or overloaded
horizontal circuits. Higher than normal
voltage may indicate an open output tran-
sistor, or emitter resistor, if there is an
emitler resistor in the circuit. In the hori-
zontal output circuits in some imported
sets, a small resistor is found in the emit-
ter circuit.

And never usc a meter to measure the
high voltage at the anode terminal of the
picture tube either. You will receive a
nasty shock, and the meter will be dam:
aged beyond repair. Always use a high
voltage probe meter to measure the pic-
ture tube anode voltage, preferably one
that measures up to 40K Vdc. A high volt-
age probe connected 1o a VTVM does a

fine job. Be sure to connect the meter
ground cable to the TV chassis.

Quasar TP2020DW portable TV
horizontal tests

A Quasar TV set was brought into the
shop. The symptoms were no raster. no
picture. no sound. Both the line fuses
(FOO1) and B+ tuse (FO02) were open.
Since both fuses were blown. I suspected
a defecrive low-voltage regulator circuit
or horizontal output transistor. A quick
leakage test from collector terminal to
common ground (0.13Q) indicated a
leaky horizontal output transistor or
damper diode (Figure 10).

Iremoved the output transistor and test-
ed it out of circuit. This test confirmed
that it was leaky. This transistor was a flat
plastic three-leg part mounted on a heat
sink ahead of the flyback. I replaced the
leaky output transistor with an ECG2302
replacement.

I connected the DMM as monitor at
TPY1 (the same point electrically as pin
14 of the low-voltage regulator source).
This [31V source supplies collector volt-
age for the horizontal output transistor
{Q551) and driver transistor (Q501).
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Figure 10. Horizontal circuits of the Quasar TP2020DW TV chassis.

Some further tests

After replacing Q551 and both tuses. |
slowly raised the variable isolation trans-
former voltage to about 65Vac. The volt-
age at the regulator was extremely low,
and the horizontal output transistor was
getting warm. | connected the oscillo-
scope probe to the collector terminal of
the driver transistor and pin 21 of count-
down IC, IC301. There was no signal at
that point. I turned off the set and dis-
connected the ac plug then turned to the
TV schematic diagram for further study.

Atfirst Isuspected that IC301 was open
or leaky. But other possible causes of this
symptom occurred to me. The voltage
applied to IC301 might not be correct. Or
a component connected to the countdown
[C terminals might be defective, loading
it down.

Examination of the schematic indicat-
ed that the voltage source for IC301 (ter-
minal 18) was supplied by a dc source

originating from a transformer other than
the flyback. I was in luck. I this voltage
was supplied from the flybacx, trouble-
shooting would have required more time.

Checking the supply voltage

To prevent damage to the new output
transistor during further troublzshooting,
I removed tuse FOO2, supplying voltage
toregulator [C801 and Q551. 1could have
removed horizontal output Q551, but this
was a lot easier and faster. Slowly I raised
the line voltage and checked 1C301 sup-
ply source at pin 18. The voltage re-
mained at zero, even when the line volt-
age reached 100Vac. Either [C301 was
leaky or the supply voltage, specified at
6.4Vdc, was incorrect.

[ decided to check the supply voltage
circuits. Using Sams Photofacts grid trace
location guide I located the vicinity of
regulator diode D507. After pulling back
a few wires 1 saw that the 6V regulator

showed signs of having been overheated.
Replacing the overheated R503 and the
leaky D507 restored the 6.4V source
(Figure 11).

Ireplaced the fuse and slowly increased
the output voltage of the isolation trans-
former. Sound and raster returned. 1 was
lucky that the low-voltage regulator had
not been damaged as well.

[f | had jumped to the conclusion thal
IC301 was defective when [ was evaluat-
ing the possible causes of the symptoms,
I would have done a lot of desoldering
and soldering on [C301 for nothing.

Servicing means proper procedures
and constant learning
With this article | have tried to show
how 10 make quick and correct tests in
servicing the horizontal output circuits. |
also wanted to point out that we can learn
from other technicians. Constant learning
can help keep one on the right track.
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Figure 11. D507 was leaky and R503 was burned in this power supply. Consequent absence of dc source voltage (6.4V) to IC301 caused the

no raster-no sound symptom.
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Understanding compact disc
troubleshooting concepts—Part 2

By Marcel R. Rialland

A considered in Part | of this series, it
is important to understand how a product
works before attempting any trou-
bleshooting. In this part, the single-beam
servo system will be examined and com
mon troubleshooting techniques will be
applied to both the single-beam and three-
beam systems.

In many respects the single-beam and
three-beam systems are quite similar. But
there are some important differences
which should be considered. The major
difference is in each mechanism’s track-
ing system. The difterence is discernible
in looking at the CD mechanism itself.

Actually, the single-beam system’s CD
Mechanism (Figure 1) is simpler. Rather
than using a sled assembly 1o track the
disc, the single-beam system uses a radi-
al swing arm, which pivots on a single
axis to radially follow the spiral tracks.

The single-beam servo system

[n order to understand the single-beam
servosystem we need toexamine the opti-
cal pick-up unit more closely (Figure 2).
Just as with the three-beam system, a sin
gle laser diode is used 1o emit a laser
beam. The single laser beam is directed
to the disc by the half mirror and the col-
limator lens and is focused via the objec-
tive lens.

This single beam must be controlled to
read. focus, and track the dis¢’s spiral
tracks. The spinning disc modulates the
single beam as it is reflected back into the
objective lens. The reflected. modulated
beam is directed back to the photodiodes.
In order to detect focus and radial errors
the beam is split to strike two areas of the
photodiode array asillustrated in the pho-
todiode array physical layout of Figure 3.

The photodiode array contains up to
five photodiodes as ittustrated. The out-
put from each photodiode is totaled us the
HF signal (Igp=lp+lpHp+Hpytls).
Tracking and focus errors are detected by
calculating the differences in the photo-
éialland is a Senior Training Speci_alist with Toshiba

America.

OBJECTIVE LENS
(PART OF OPU)

SINGLE BEAM CDM (TOP YVIEW)

RADIAL
SWING ARM

SINGLE BEAM CDM (BOTTOM VIEW)

CD DRIVE
MOTOR

RALCIAL SWING ARM

Figure 1. View of single-beam CDM (top and bottom views).

diode low frequency (LF) currents.
Radial (tracking) errors are detected by
calculating the difference between the
| total current of D +D, with the total cur-
rentof D4+D,. which can be expressed as
[Re=(Ip1+1p2)-Up3tlpy)-
Focus errors are detected by calculat-
ing the difterence between the total cur
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[ rent of Dy+Dy with the total current of

| Da+Dj, or Igp=(Ip;+lp)-Upa+ips).

| These signals are processed by the

| servocircuitsto provide control of the CD
mechanism.

Start-up
In most ptayers, each time a CD is
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OBJECTIVE
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Figure 2. Single-beam OPU.

placed in the player, a start-up sequence
is mnitiated to read the table of contents
from the CD. In this way, the plaver
detects not only the presence of a CD, but
it also determines the type of disc present
and decodes information pertaining to
that disc. Some of that information is
decoded and displayed on the CD play-
er’'s display.

Some of the data is also used by the
microprocessor to control access to the
tracks on the disc. The information allows

the user to program the tracks to be
played. When the play key is pressed. the
start-up sequence must again be initiated.

Figure 4 shows a typical single beam
laser/focus start-up circuit. Although this
is the start-up circuit for a single-beam
system, the principles can be applied to
the three-beam system. Also there are
variations in the start-up circuits between
different single-beam models. Check the
service manual for the model being ser-
| viced when checking the start-up circuit. |

Certain player conditions must be met
betore start-up can be initiated by the de-
coder microcomputer. When a CD mech-
anism is removed from the cabinet to al-
low troubleshooting. these conditions are
attimes diftficult toaccommodate. Forex-
ample, some players have tray switches
to signal the microcomputer that the tray
is closed. This switch must be closed be-
fore you attempt start-up troubleshooting.

In the stop condition. SYRD (IC6501,
pin 6) is low. Start-up is initiated when
the photodiode signal processor (IC6501)
receives a start initiate signal (high) from
the decoder microcomputer (IC6530) via
pin 6. The start capacitor (C2513) begins
to charge as indicated by the start-up sig-
nals. At that time pin 17 (low) supplies
about 3V to the laser driver circuit to turn
the laser diode on.

The focus search is initiated by swing-
ing the FE voltage between +1.2V and
~1.2V. This causes the objective lens to
move up and down to attempt focus servo
lock. The focus search pattern occurs
twice in this model. If focus is not found
after the second focus attempt. the system
assumes there is no disc present.

Start-up problems

In troubleshooting start-up problems,
the start-up signals can be checked dur-
ing the start-up initiation. Using an oscil-
loscope, with the input set 1o dc, allows
the start-up initiation voliages to be
observed.

For example, if the objective lens does

PHOTODIODE ARRAY
PHYSICAL LAYOUT

'
v
PHOTODIODE ARRAY
§ssmss RESISTOR SCHEMATIC DIAGRAM
| PHOTCDIODE ARRAY
i . * T * » HF
RN \T Y \ N
56 “xo Sz Vzm ko
(S W 1
!
A | [
¥ | | L)
i
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[ — »

Figure 3. Photodiode array.
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Figure 4. Focus/laser start-up circuit.
not move up and down during start-up, | cable connection trom the circuit board Single-beam servo
check the FE signal at pin 15. [f the sig- | to the CD mechanism. It all the connec- The single-beam servo system block

nal is present, check the output from the | tions are good (don’t forget to check the | diagram is shown in Figure 5. The de-
focus driver. It the signal is present at the | ground return), the optical pick-up unitis | coder microprocessor controls the func-
output of the focus driver, check the flex | most likely defective. tions of the servo system, including start-
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Figure 5. Single-beam servo block diagram.

up. As is the case in the three-beam sys-
tem, the decoder microprocessor must
also control tracking during some opera-
tions, such as during track loss and search
forward and reverse.

There are three main servo loops in the
single beam system: (1) the focus error
(FE) servo, (2) the disc motor control
(MC) servo, and (3) the radial error (RE)
servo. Each of the servo circuits must lock
in during the start-up procedure in order
for a disc to play.

First the laser diode must come on.
Next, the laser beam must be focused onto
the CD, which also indicates the presence
of a disc. Then the disc motor spins the
disc and the radiat arm pivots to locate the
lead-in track in order to read the CD’s
table of contents (TOC). The TOC con-
tains information about the disc: the type
ot disc (CD-DA.CD-ROM, or CDI). total
number of tracks, total time. and the CD’s
catalog number.

After the TOC is read. most CD audio
plavers display the user information, such
as the total tracks and total time. on the
front display. Therefore. the display is a
good place to start looking for clues when
troubleshooting.

For example. it disc information is
never displayed, there may be a problem
in the start-up. If there is a disc error dur-
ing start-up, monitor the cqualized HF
signal (eye pattern) output from the pho-

\\\ VR
(XXX,
SN

Figure 6. Equalized HF (eye pattern).

todiode signal processor during the start-
up procedure. The clarity of the eye pat-
tern can give a clue as to where the prob-
lem may be located.

Of course, it the HF signal is never pre-
sent, the problem may be in the start-up
initiation. For example, the laser may not
even be coming on. The service mode can
reveal if this is the case. Moreover. a laser
power meter can show if the laser diode
is indeed coming on.

Focus error servo

Although the objective tens and the
focus drive circuit of each system (single-
beam and three-beam) are similar, the
focus servo of the single beam is quite dif-
ferent from the focus servo of the three-
beam system. The four low-frequency
signals from the CDM are processed by
the photodiode signal processor to devel-
op the focus error signal.

Internally, the LF signals are applied to
adders and compararors to find the focus
error (FE is actually a focus error correc-
tion signal 1o keep the laser focused).
Generally, there is a focus drive circuit
thatapplies the focus correction drive sig-
nal to the focus coils on the optical pick-
up unit.

Most CD players require some adjust-
me