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Quickly And
Accurately Analyze
Camera Video
Signals With Time-
Saving Digital
Measurements,
Waveform And

= Vector Displays,
EM ‘ 8 And Exclusive
Special Tests
Designed For Fast

CVA94 “Video Tracker”™ Camera Video Analyzer

The CVA94 “Video Tracker”™ provides you with: Camera SQrvicing
* Digital waveform measurements for fast signal troubleshooting.
* Digital vectorscope measurements for easy, error-free color checks. And Allgnment!

* Special tests to positively identify and localize:
- Power adapter and power supply problems with exclusive “Hum” test.
- Poor picture quality with exclusive “Video Noise” test.
Chroma circuit problems with exclusive “Chroma Noise” tests.
- Reference oscillator problems with exclusive “Burst Frequency” and
“Frequency Error” tests.

» Selectable Video Inputs compatible with both composite and high
resolution Y/C camera outputs.

» Scope Trigger Output to save you troubleshooting time. Plus, the new
“Marker Trigger Reference” allows you to signal trace any signal defect to
its source

» Composite and Y/C Outputs match any video monitor input, while the
exclusive integrated “Monitor Marker” positively identifies the signal
measurement.

* Extra features to insure profitable servicing:
- Exclusive Beam Saver™ automatically prevents CRT phosphor burns. Use the YR940 Video Reference to

- Built-in Cal Signals for measurement confidence. complete your camera servicing
- Integrated RS232 computer interface for automated testing. N
package - call for details.

It You'd Like To See How Your Business Will Benefit

From Having A New Camera Video Analyzer Working %ﬁ%ﬁﬁg%ﬂ

For You, Simply Call 1-800-SENCORE (736-2673) Today! Direct (605) 339-0100 Fax (605) 339-0317

Circle (1 ) on Reply Card



———Contents —

page 6

SPECIAL
ADVERTISING
SUPPLEMENT ——

Replacement Parts Showcase

46 Choosing A replacement

parts supplier

Servicing technicians and managers
today are facing two of the most
common problems—Ilocating re-
placement parts and finding service
literature. Many consumer electron-
ics products being sold are brand
names that are not nationally known
and many service centers don't know
where to go for parts and informa-
tion. Even worse, much of the cir-
cuitry in these products is highly
sophisticated with unique compo-
nents. What can a service center do?
This section answers many of your
questions and looks at what some
companies are all about.
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Technical training and literature
Knowledge by the pound

By Matt J. McCullar

A technician is only as good as the
training he receives and the infor-
mation available to him. The three
articles in this issue that bear the
marking “Technical training and lit-
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erature” provide some suggestions
on uncovering servicing information
in ways that might not be obvious.
This article provides some sugges-
tions on finding technical books for
far less than the cover price.

Technical training and literature
Sources of schematics and
technical information

By Victor Meeldijk
Othersuggestions are offered here on
locating sources of information.

Technical training and literature
Using manufacturers’ tech help
lines

By Sheldon Fingerman

The phone may be the technician's
most valuable tool when stuck dur-
ing troubleshooting. Manufacturers
often have their own service facili-
ties with experienced technicians
who can often answer a question
before you finish asking.

Troubleshooting the Philips
S1/54 chassis

By Dale Shackelford

The S1 and S4 chassis manufactured
by Philips Consumer Electronics are
both the same chassis used in a vari-
ety of models but have different
brand names. This article takes a look
at how to troubleshoot them.

Analog signature analyzers—
Part I11

By Vaughn D. Martin

This conclusion of a three-part arti-
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cle examines more analog signature
analyzer hardware. Component ex-
amination will conclude with more
advanced checking.
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The S1 and S4 chassis, manufactured by

Philips Consumer Electronics,

are an

example of the same chassis used in a
variety of models with different brand
names. These chassis are used in no less
than six different models. These sets may
be serviced using Tech. Manual #7502,
available from Philips. (Photo courtesy
Philips Consumer Electronics.)
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Editorial

Finding the information you
need—it’s all in knowing where

o look!

Information is one of the most valu-
able commodities in the world today.
Countries have vast intelligence
gathering facilities to attempt to find
out what other countries are doing.
Companies are constantly trying to
find out what their competition is
doing without letting anyone else
know what they are doing.

Credit agencies keep files on any-
one who has ever used or applied for
credit, so that lending agencies can
come to them to find out who is cred-
it worthy and who is not. And those
companies who need this information
are willing to pay well to receive it.

Other kinds of information on peo-
ple is also extremely valuable. If you
subscribe to a magazine, buy some-
thing by mail order, or otherwise
reveal your personal or professional
interests (and possibly buying power)
10 a company or organization, your
name will become part of a list that is
so valuable that it will be sold to com-
panies that ofter similar products.

Still other types of information are
so valuable that organizations pub-
lish newsletters that subscribers pay
tens or even hundreds of dollars for
each year in order to remain abreast
of changes in that arca. For example,
investors in the stock market pay con-
siderable monthly sums for advice on
what the market is doing so they can
buy and sell at the right times.

Of course this information is only
as valuable as its accuracy. Some of

these investment newsletters are very
accurate and some are less so.

People who are involved in gov-
ernment activities, such as lobbyists
and government contractors are glad
to pay for newsletters that provide
regular updates on what’s going on in
Washington.

In government and government
related organizations, information is
a very valuable commodity indeed.

Closer to home, consumer ¢lec-
tronics servicing businesses general-
ly are willing to spend some reason-
able amount to receive useful
information on the products that they
service. Authorized service centers
subscribe to the service literature pub-
lished by the manufacturers for whom
they’re authorized.

Many service centers also buy indi-
vidual service manuals or schematic
diagrams tor certain products they’re
called upon to service, and many oth-
ers subscribe to other service infor-
mation publications, such as Sams
Photofact.

Frequently, however, especially in
the case of unfamiliar brands. service
information is hard to track down.
First, you have to find either the com-
pany whose brand is on the product,
or the company that actually manu-
factured the product. Second, you
have to contact the company and try
to get them to send you the service
information you need.

Three articles in this issue are
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intended to help service centers locate
technical or service information.
Each article looks at a slightly differ-
ent aspect of this same problem. In
“Knowledge by the pount,” the author
suggests ways ot finding information
at a low cost, such as by trequenting
garage sales, sales at electronics
stores, and otherwise getting in con-
tact with individuals who have the
information you want that they no
longer need.

In “Sources of schematics and tech-
nical information,” the author sug-
gests a number of places the techni-
cian can contact to locate technical
information.

In “Using manufacturers” tech help
lines,” the author describes his expe-
riences with using these very valuable
sources of technical information and
assistance, and suggests ways in
which technicians can more fully uti-
lize the help they offer.

Information is a valuable commod-
ity; especially in this information
intensive world in which we live. The
servicing individual or organization
that knows best how to fully mine the
information that’s available will usu-
ally be among the most successful in
the business.



—— News

Video product unit sales up
nine percent

Unit sales to dealers of video products
totaled 2.7 million in April, up nine per-
cent from the same period last year, de-
spite sluggish U.S. consumer demand at
the retail level, according to the Elec-
tronic Industries Association’s
Consumer Electronics Group (EIA/
CEG).

The Wall Street Journal reported on
May 6 that sales at the nation’s retailers
were up between two and three percent
in April from the same period in 1992.
The newspaper also noted that many ana-
lysts blamed April’s lackluster retail per-
formance on lower tax refunds, bad
weather, and consumer uneasiness about
the near-term future of the economy.

The Commerce Department recently
reported that the U.S. economy grew at
an annual rate of just 1.8 percent in the
first quarter of this year. The video mar-
ket has weathered the uneven outlook on
the U.S. economy in the early part of this
year, riding the success of color televi-
sion and camcorder sales to record indus-
try volumes. Overall, total sales of video
products grew 11 percent in the first four
months of this year.

The solid performance of mass mer-
chants and specialty retailers, in the face
of the overall uneven retail picture, has
been a boon to video sales. and a clear
indication that consumers are continuing
to buy products based on quality and
value.

Brighter times for the overall U.S.
economy may be on the horizon, if a re-
cent Federal Reserve report is any
indication. The report. sometimes
referred to as the “beige book," focuses
on economic activity at many different
state and regional levels, and showed
that many sectors may have reached
turning points, especially in some of the
hardest hit areas of the nation. such as
the Northeast.

Sales of color TVs were exceptional-
ly strong the last week of April. coming
in at more than double the amount of
sales during the last week of April 1992.
For the full month, sales to dealers were
up 1.5 million units. or 14 percent from
the same period last year. This surpassed
the previous April high set in 1989.

Sales of 25 inch televisions did partic-
ularly well in April. rising 31 percent on
volume of nearly 230.000 units. Projec-

tion television sales jumped 21 percent
in April, the category’s best year-to-year
growth since last October.

“Consumers are recognizing that they
can enjoy bigger screens and higher per-
formance withmore features at attractive
price points,” says Jim Palumbo, senior
vice president/general manager, Sony
consumer Television Products
Company. “The value/feature/perfor-
mance relationship has improved signif-
icantly in televisions versus five years

ago. We are seeing heightened interest in I

home enter- tainment, resulting in the
industry being fueled by larger screen
sizes.”

Palumbo notes that “with the addition
of CaptionVision closed caption decod-
ing to every television set 13 inches and
above by every manufacturer beginning
July 1, approximately one million new
television sets will go on display in the
nearly 5,000 television retail outlets in
the United States.”

VCR deck sales rebounded from slow-
er sales experienced in the first half of
April to end the month with a loss of only
four percent. Total sales to dealers,
throughthe first four months of 1993, re-
mained three percent ahead of last year's
record total, rising to an annual rate of
12.4 million units.

Camcorder sales exhibited the most
consistent growth of any video category
in the first three months of this year, as
well as in April. Unit sales to dealers
were up 18 percent over April 1992, and
rose 16 percent in the year-1o-date.

Also contributing to the solid April re-
sults for sales of video products were TV/
VCR combinations, which rose 49 per-
cent, and laserdisc players, which rose
29 percent, versus April 1992,

FCC action clears way
for new TV features

The Federal Communications Com-
mission (FCC) has acted quickly in re-
sponse to an electronic Industries Asso-
ciation petition by releasing an order
which will create new and useful televi-
sion services for consumers.

The FCC’s order will, by 1994, allow
many consumers with new TV sets to
obtain information, such as the elapsed
time and name of a program. as they
switch TV channels.

Television manufacturers welcomed
the FCC order. Joseph P. Clayton. Ex-

ecutive Vice President, Marketing and
Sales-Americas, Thomson Consumer
Electronics, and EIA Video Chairman,
says. “This decision frees up television
set manufacturers to develop TVs which
will enhance consumer entertainment
and provide a wide variety of new infor-
mation and services such as automatic
setting of VCR and TV clocks, and auto-
matic delaying and extending of record-
ing when program times change.”

Some manufacturers have already in-
troduced TV sets with extended capabil-
ities. Mitsubishi announced that all of its
TV sets manufactured in accordance
with the Decoder Act of 1990 will be
capable of decoding and displaying en-
hanced captioning and extended data
services.

EIA’s Television Data Systems Sub-
committee (TDSS), which drafted the
original petition that resulted in the
FCC’s Report and Order, is also devel-
oping EIA-608, the voluntary standard
which details the use of the new band-
width.

The FCC order. adopted on May 5 and
released on May 10, describes an amend-
ment of the FCC’s rules to open, as of
Julv 1, field two of line 21 for these new
services. This will take effect concurrent
with the implementation of the Decoder
Act of 1990, which states that, as of July
1, all televisions 13 inches and larger
manufactured for sale in the U.S. must
have built-in captioning decoder circuit-
ry.
The Television Data Systems Sub-
committee will soon issue for approval
ElA-608, a voluntary standard that acts
as a technical guide for captioning ser-
vice providers and programming
providers wishing to offer enhanced cap-
tioning and extended data services.

EIA-608 is expected to be finalized in
the third quarter of this year.

In the order, the FCC also adopted
rules first proposed by the Advanced
Television Systems Committee and sup-
ported by EIA, which reallocate line 19
of the VBI for transmission of the Philips
ghost cancelling reference signal on an
optional, but exclusive, basis.

The FCC stated in the order that both
the EIA’s and the ATSC’s petitions were
addressed “. . . because both are a mat-
ter of high priority, inasmuch as they
would significantly enhance conven-
tional NTSC television service.”
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Power quality survey suggestions

BMI's new Application Note #227
How To Do A Power Quality Survey pro-
vides five steps forunderstanding a power
quality problem, gathering necessary in-
formation, and determining the best solu-
tion. The application note discusses the
importance of using logical procedures,
which will reveal the cause of the prob-
lem, appropriately assign responsibility,
and help avoid conflict between con-
cerned parties.

Circle (12) on Reply Card

Semiconductors software enlarged

Philips ECG introduces the newly ex-
panded version of ECG Semiconductors
Instant Cross floppy disk program, now
cross-referencing over 8,100 additional
industry part numbers.

The entire data base from the recently
published “Supplement 1 to the ECG-
212Q Semiconductors Master Replace-
ment Guide” has now been merged with
that in the original release (version 1.0)
of the replacement semiconductor soft-
ware for IBM PCs and compatibles.

A new and helpful feature of the en-
larged program is the addition of the com-
plete ECG Product Index file selected
from the Main menu. Entering an ECG
part number will display that number and
following numbers plus device descrip-
tion and case style. The Index file may
also be scrolled or paged up and down to
view other semiconductor types.

The software operates on IBM-PCs and
compatibles that have 640K of RAM, a
hard drive and 3!/,-inch or 5!/,-inch flop-
py disk drive. The program versions that
are available will support 360K/1.2M and
720K/1.44M floppy disk drive; also sup-
ported are monochrome, CGA, EGA and
VGA monitors.

Among the new devices added by Sup-
plement 1 and contained in the new re-
lease of the software, include some 60
modules and ICs used in VCRs, TV,
audio, PCs and industrial equipment ap-
plications. Functions include voltage reg-
ulators, motor drivers, signal processors,
decoders, AFPOs, small signal subsys-
tems, deflection circuits and electronic
attenuators. Also added are a number of
transistors, rectifiers and diodes.

Circle (13) on Reply Card

New LLAN catalog

A new 80-page LAN Catalog has been
introduced by Jensen Tools with products

Literature

for installation and maintenance of PCs
and local area networks. The colorful
slim-line catalog contains an additional
24-page LAN supplement featuring new
tools, test instruments and LAN installa-
tion hardware from major manufacturers.
Included are hubs and repeaters, wire/ ca-
ble/connectors, testers, cable distribution
products, scanners, technical manuals, di-
agnostic software, and more.
Circle (14) on Reply Card

Product ordering guide
on paper, disk

A new Product Ordering Guide for
Electronic Specialty Markets (ESM) is
now available from 3M. The guide is a
valuable resource for engineers, assem-
blers and technicians who require a wide
variety of electronic and electrical parts
as well as static control products in small
quantities. The 192-page catalog provides
part numbers, descriptions, and drawings
of more than 6,000 3M products.

The 81/, x l1-inch catalog fits easily
into a three-ring notebook or file folder
for easy reference. An electronic version
of the catalog is also available for $9.95.
The electronic catalog, which also in-
cludes suggestedretail prices, is available
on DOS 31/,-inch diskettes and requires
4MB RAM.

The catalog includes information on
the following types of products: adhe-
sives, cleaners and compounds, bread-
boards and test clips, bumpons, cable han-
dling products, connectors, IC sockets,
IDC cables, static control products, tapes,
terminals, vacuums, cleaning supplies,
heat sink products, diagnostic and detec-
tion equipment, heat shrink insulating
products and Hook ‘N Loop products.

The catalog also includes detailed cross-
reference charts and an index to assist in
quickly locating specific products.

Circle (15) on Reply Card

Training pull-out calendar now
available

Learning Group International has an-
nounced the release of its semi-annual
planning calendar. This planning aid is a
grid based calendar listing Learning
Group International course titles down
one side and corresponding course dates
across the top. The calendar is useful for
planning training for the period January
through December 1993 and is available
free of charge.

Circle (16) on Reply Card
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Getting Started in Ham Radio.

The authoritative fast paced
video introduction to the fas-
cinating world of ham radio.
Shows how to select equip-
ment and antennas. How to
use repeater stations for
improved VHF coverage. The
importance of grounding and
the basics of soldering. How
to get the most out of your
station, whether it's home-
based, mobile or hand held!

amateur radio into your
living room!

Getting Started in Packet
Radio. This video will help
de-mystify the exciting
but sometimes confusing
world of packet radio.
Shows you how to get
started in using your
computer on the radio.
Includes step-by-step
instructions on making
packet contacts and using
packet bulletin boards,
networks and satellites.

Getting Started in Amateur

Satellites. Shows you how
veterar operators set up
their satellite stations and
how to find and track ham
satellites with ease How to
access current satellites
and contact far ranging
countries around the world.
This video is filled with easy
to understand advice and
tips that can’t be fcund any-
where else.

Getting Started in DXing.

Top DXers share their expe-
rience on equipment, anten-
nas, operating skills and
QSL-ing. See hams work
rare DX around the world. If
you're new to DXing this
video is for you. All the
valuable information pre-
sented here may well give
you the competitive edge
you need to master the
exciting world of DXing.

The New [i1 Video Library!

Now, for the first time, CQ brings you all our experience
in an exciting new format. Our videos will help you get
started and improve your existing skills in amateur
radio with our informative, helpful and easy-to-follow

instructional videos.

Whether you're a new ham or just
getting started in Packet, Satellite or
DXing we've got your video. Each tape |
gives you first-hand tips from hams
who are on the air. You'll get advice
from some of our hobby’s most expe-
rienced users. They take you under
their wing and show you just what it

takes to get on the air!

Filled with step-by-step tips in setting
up your first station, operating satel-
lites, using packet radio, maximizing
your DXing potential, these videos

Name
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Payment. () Mastercard

Card #

offer insights for beginners and experienced operators
alike. You can order just the ones you want, or all four.

It’s up to you.

Send for your first video today and start growing now in
the exciting and adventurous world of amateur radio!

I Y E s § I wantto receive all the information and tips included in the exciting video tanes indicated
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Technical training and literature

Knowledge by the Pound

By Matt J. McCullar

Whelheryou are anovice technician still
in school or a journeyman with a genera-
tion of experience, a problem all of us
share is collecting intormation about
electronics for our work. Technicians
must Keep up to date with the latest ad-
vances in electronics.

You wouldn’t want to go 1o a doclor
who doesn’t read about the latest ad-
vances in medicine, would you? With so
many topics to cover (and more arriving
every day), it is practically impossible to
buy at face value every book and maga-
zine that hits the market.

So how would you like to purchase
many of the books and magazines on elec-
tronics, computers, amateur radio. lasers,
tfiber optics, troubleshooting, vacuum
tubes, transistors. computer graphics. and
television you want for incredibly low
prices? Experience says that when some-
one ofters something for nothing, you'd
better duck: but getting something for
next to nothing is a different story.

Locating used books

The secret is looking tor used books
and periodicals. There are plenty of them
out there. patiently waiting for you to find
them. They lie quietly in dusty bins. lone-
ly shelves. and dark storage rooms. Many
of the secrets they contain about elec-
tronics never go out of date. And you
won’t even get sticker shock when you
sec their prices.

Gold mines

Garage sales are the technician’s an-
swer to El Dorado. You can find anything
if you look long enough. There are brok-
entelevisions. orphaned computers (great
for parts). old video game systems, audio/
visual equipment. and more books than a
high-school library. People who hold ga-
rage sales do so because they are clean-

McCullar is an independent computer and electronics ser-
vicing technician.

Somewhere in this picture are books you can use.

ing out the attic, moving away, or just try-
ing toearnsome money. Regardless of the
reason, they want to get rid of it all, and
they price it accordingly.

Back issues of magazines for a dime
apiece are not uncommon. Neither are
hardcover books for a quarter. Among the
treasures 1've found over the years at
these grabtests include:

* 50 data books on EPROMs, RAMs,
microprocessors, TTL chips, CMOS
chips, op-amps, and LEDs for only $15;
inctuding a nice wooden shelt to hold
them all. An engineer was cleaning out
his study.

* An entire Cleveland Institute of Elec-
tronics (CIE) course, over two dozen
workbooks covering all the fundamentals
of electronics. for only $5.

* A stack of hobby books written by
Forrest Mims 111 for Radio Shack during
the *70s for a quarter apiece. These cover
transistors, digital gates, linear power
supplies. and more.

* A stack ol Schaum’s Outline Series
books on electronic communication, dig-
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ital fundamentals, circuit analysis, and
other science courses: free. A retiring
teacher just didn’t have room for them. It
you are in college, or have been. you real-
ize how much these cost in the stores.

* A car-trunkful of textbooks on ener-
gy conversion, solar power, and power
systems for only $20.

Other treasures

It the books don’t interest you, you can
find “broken” radios, televisions, coni-
puters. etc., for rock-bottom prices and
determine all that may be needed is clean-
ing, readjustment, or just new batteries.

No kidding. I find TVs for sale simply
because someone fiddled with the con-
trols on the back of the set. Children leave
their toys on. draining the batteries. Even
it it can’t be fixed, at least you can stock
up on your store of salvaged parts.

Flea markets fall in the same category
as garage sales—they oftfer super deals.

Libraries

Public libraries often hold discard sales
10 clear out books that are too old, tat-



tered, water-logged. or for some other
reason not to their liking. Since no money
is earned by heaving these books into the
trash, the public is invited to nose around
and name their own price.

I bought a hardcover 1981 ARRL
Handbook for only 25 cents. It had “DIS-
CARD?” stamped on it a few times, but
there was nothing obviously wrong with
it. If you don’t mind occasional tlaws
such as pages missing or two chapters
stuck together, you can possibly get your-
self a real bargain,

Why not make a trip to the library in
the first place? You may be surprised at
the books and magazines available to bor-
row. What you’re looking for may not be
in plain sight, so feel free to ask the librar-
1an for assistance. Your taxes pay for it.
anyway. Besides, some libraries stock
Sams Photofacts. They can get back is-
sues of almost any magazine you want.

Radio Shack

Radio Shack managers periodically
hold their own personal sales to get rid of
damaged stock, and books are usually a
part of said merchandise. New books
from Tandy come out every year, and the
old ones have 10 go somewhere. for less
than half the cover price. Get to know
yourlocal Radio Shack managers and you
can get some super deals besides free bat-
teries every month.

I bought a compact disc player for $50
because it was assumed to have been bro-
ken after a burglar knocked it oft the shelf
during a robbery (it turned out to work
fine). A tornado took the roof off of the
same store a few years later and techni-
cians came from miles around for the re-
sulting “Gone With the Wind” sale.

Amidst the pile of items | bought was
a copy of Rodnay Zaks’ best-seller “"Pro-
gramming the Z-80” for 50 cents; it cost
$12 brand-new. No two Radio Shacks of-
fer exactly the same stuftf at these sales,
so visit as many of them as you can.

Used bookstores

No doubt you can find something you
canuse at any used bookstore. They often
buy used reading material as well as sell
i, SO you can earn some cash for super-
fluous technical literature if your library
fills up.

I’ve often tound Sams Photofacts and
other technical manuals at these shops.
Some also sell software at discount

None of these books cost more than $5.

prices. (I discovered ES&T at a used
bookstore.)

Public booksales

Local clubs often hold public booksales
to raise money. Figure | shows their gen-
eral format: thousands of books scattered
across plywood sheets set up on saw-
horses. in some semblance ot general or-
der. You have to hunt for what you want.
but the results are well worth it. You can
waddle out of these sales with shopping
bags full of tech lit for less than $10.

Ask around

If you just put the word out that you're
looking for books. pretty soon you’ll find
yourself inundated with them. While |
was on my lunch hour at work one day.
my supervisor walked in and dumped a
cardboard box full of electronics books
and manuals on the floor.

He said his wife wanted him to clean
out the garage. so he rounded up his old
workbooks from his days at technical
school and oftered them to me. I loaded
up my car with them, and all it cost me
was a lunch. From that experience [ found
out that it pays to ask your friends.

If your friends have books you want but
they aren’t willing to part with them, why
not borrow? I hosted a party at my house
for members of a computer bulletin board
to which I belong. and a friend began
thumbing through an architecture book 1
had landed in a previous deal.

(and I wasn’t), so when she asked 10 bor-
row it, I said yes. She saved $20, I got
some valuable shelf space back. and
everyone is happy. More recently 1 bor-
rowed a book on the General Radiotele-

| phone Operator’s License exam after

someone else hosted the party.

If you know someone in the military.
they may have some government manu-
als on electronic troubleshooting, or can
get them for you. [ learned a lot about an-
tennas and transmission lines from the
workbooks my fatherkept during his days
in the Air Force.

Recently a ham radio friend of mine
asked me to fix his scanner radio, so I
drove to his house and was astonished to
find dozens of books on radar. He had
been a radar expert during World War 11
and was part of its development, and had
actually written some of the books on it.
He eagerly let me read them, which I was
pleased to do.

Another ham friend showed me sever-

| . . .
al manuals his professor had given him.

L
|

l
|

They were the original training manuals
NASA used 1o teach the Apollo astro-
nauts how to tly and control the Saturn V
rocket. Every switch, every gauge, every
wire is shown clearly on the schematic
diagrams and pictures. Study these man-
uals, and you can fly to the moon.

Bargain bins
If you're still in school, check the bar-
gain table in the campus bookstore. They

She was studying drafting at the time | have discard sales once in a while. At
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these sales, math and science books are a
dime a dozen. If the assigned textbook in
your course doesn’t explain a concept
clearly, reach into your private stock of
other books and read one that does.
Working the extra problems pays off,

too. And you don’t have to stagger over
to the library to do it. I’ve saved hours of
time on research projects because | knew
I already had a certain schematic stashed
away somewhere at home. The price for
this valuable database easily talls within
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K student’s budget; but you have to look

for it.

Ask your instructors for books. Pro-
fessors are encouraged to read dozens of
new textbooks that publishers want (o
sell. and are asked for their review. At the
end of one semester | asked my physics
teacher what he was going to do with all
the books stacked up in his tiny office that
publishers had sent him. He said he was
throwing them away. You can guess who
has them now.

Now what?

“Where am 1 going to put all of these
books?” you may be asking yourseif.
*And when will 1 ever get the time to read
them?” These are excellent questions.
The Library of Congress would be abso-
lutely useless if the staff had no method
of cataloging everything. That’s why it’s
important to know what you've got and
know exactly where it is.

1 keep several important reference
books on the shelf at work so 1 can look
up something when the need arises.
Albert Einstein once said, “Never bother
remembering something that's already
written down.” And 1 can’t possibly re-
member the pinouts for a VGA connec-
tor. That’s why 1 keep information like
that within reach of the bench. Everyone
else in the service center knows where it
is as well, so the entire staff benefits.

Other technicians find important data
and store it in the collective library, too.
Sharing the fruits of the hunt is part of the
fun. Supervisors are pleased when they
see technicians keeping up with new tech:
nology by reading about it. It impresses
the customers, as well.

At home, use a sturdy shell made of
metal or wood. Figures 2. 3, and 4 show
some examples. One night one of my
homemade shelves came apart and the re-
sulting avalanche of paper woke up the
whole house.

Whenever a free moment shows up,
read a few pages from a book and high-
light passages of interest. Keep a textbook
or two in the car in case you get caught in
atraffic jam. Read for a few minutes dur-
ing lunch. Try to find out something new
every day. It can only help your career.

It doesn’t take much to get started, so
start shopping. Undoubtedly. you’ll also
find some books that the rest of the fam-
ily will enjoy. The finest things in print
are waiting 1o be read. i |



Technical training and literature

Sources of schematics and
technical information

By Victor Meeldijk

Ofien the hardest step in troubleshoot-
ing any piece of equipment is getting the
technical data you need. This article is
written to provide some suggestions on
locating sources of that most precious
commodity: information.

The manufacturer
To get manutacturer addresses consult

Meeldijh is Reliability/Maintainability Engineering Man-
ager tor Diagnostic/Retrieval Systems. Inc.. Oakland. NJ
07436

the “*Consumer Electronics Replacement
Parts Source Book™ issued by the EIA/
CEG (Electronic Industries Association/
Consumer Electronics Group). If the unit
has no nationally-recognized brand name
on it, call the distributor/store where it
was purchased to try to trace the manutac-
turer or the importer.

Dealing with microfiche
. . 3 g |
If the manufacturer supplies a micro-

fiche copy of the technical manual and |

schematics, and you have no way of read-
ing it. you can do one of three things:

* Ask if the manufacturer will provide
paper copies of the schematic diagrams;

* Try yourlocal library to sec it a micro-
fiche reader/printer is available or;

* Find out if someone you know works
for a company with a library that can
make a copy of the schematic.

If, however, there is no manual avail-
able. you can always place an item in the

4
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Figure 1. When you're faced with a trouble
symptom in a consumer electronics product
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Figure 2. You can get an idea if a unijunction transistor or JFET is opera-
UNIJUNCTION TRANSISTOR tional by measuring resistances between elements. These drawings show
/ the resistances that you will measure if the unit is functioning properly.
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Readers’ Exchange column of this mag-
azine asking it another reader can supply
you with the manual you need.

Use a manual for a similar product

Another alternative is to use a service
manual fromasimilar product. Textbooks
frequently reproduce sections of sche-
matics, so check your local library. For

VCRs, as an example, while there are
many brand name units around, many are
owned by the same parent company.

As examples; Matsushita of Japan
owns the Panasonic, Technics. Quasar,
Prism and National Brands. It also makes

Electronics of France owns GE and RCA,
and some RCA recorders are made by

10 Electronic Servicing & Technology August 1993

VCRs for Grundig. Thompson Consumer

Hitachi. North American Philips, whose
parent company is the Philips Company
of the Netherlands, owns Magnavox, Syl-
vania and Philco.

Zenith, the only American owned com-
pany. has had VCRs made by Hitachi and
JVC. Fisher is owned by the Sanyo Cor-
poration. Sony owns the Aiwa brand and
is the only manufacturer left that builds



the Beta format machines. It used to sup-
ply units to Aiwa, Sanyo, Sears, Zenith
and Pioneer.

Sony’sinitial VHS machines were built
by Hitachi. Samsung makes products
under the Samsung brand and under the
Astra name. Other parent companies or
controlling companies include Mitsubi-
shi, which has operating control of Akai
and Nippon Gakki which owns Yamaha.

A publisher

Schematic diagrams and other trouble-
shooting aids are contained in Photofact
folders on computer, TV, radio. hi-ti and
VCR cquipment, sold by Howard W.
Sams. This publisher also has various
troubleshooting and repair guidebooks.

The FCC (Federal
Communications Commission)

The FCC has to approve the design of
many clectronic products, including
VCRs, portable telephones and comput-
er equipment, to verify that the product
meets their clectromagnetic interference
radiation standards. Every product that
has been given FCC approval must carry
an FCC ID number. Even though TV sets
no longer have to be FCC approved, many
TVs still bear an FCC ID number.

The Equipment Authorization Branch
of the FCC, in Columbia, MD, 301-725-
1585. can tell you the name of the com-
pany that manufactured a given product
once you have provided them with the
FCC ID number on the back of the unit.
There is also a computer line, 301-725-
1072, 1200 baud, which you can access
to determine which company manutac-
tured a particular product.

If the file exists. you can request pho-
tocopies of sections of the file, such as
circuit diagrams, through the printing
contractor: ITS.

This should be done as a last resort how-
ever, as this service costs $22/hour labor
and § cents per page reproduction costs. A
typical charge is about $25. A check for

$50 must be included with your request if

you do not have an account with the FCC.

Underwriters’ Laboratories
(UL)YETL Testing Laboratories
To determine the manufacturer of a UL
listed device, you can contact UL and ask
them to identify the manufacturer’s code
(file) number that appears on the listing
or recognition label.

The safety testing organization is head-
quartered in Northbrook, IL, 708-272-
8800. Unfortunately, test records and
files, which may contain design informa-
tion and schematics are confidential, and
are not available.

If the device has an ETL mark, you can
contact that organization.

U.S. Patent Office

When anitem is patented, design infor-
mation has to be disclosed. If you have a
patent number for a product, you can re-
search the patent at the library. There are
various libraries designated as Patent De-
pository Libraries that receive current is-
sues of U.S. Patents and maintain collec-
tions of carlier patents. Some collections
go back as far as 1790.

If your local library does not have pat-
ent information on file, you can request a
copy of the patent paperwork by sending
a check for $1.50 to the patent office.

The copy of the patent application you
will receive will contain information on
the design of the item and may even con-
tain a schematic diagram.

The British Patent Office

It the unit has a UK Registration Num-
ber on it, you can identify the manufac-
turer by contacting the Patent Office.

Military Parts Control Advisory
Group (MPCAG)

If you have a National Stock Number,
or a Contract Number, of an item or as-
sembly, you can contact MPCAG to look
up the last known manufacturer of the
item. This information can be used. for
example, 10 trace a component part that’s
used in an assembly.

For example, if you could not identify
ajack connector on a headset, but had the
NSN of the headset, you could call
MPCAG for assistance. They would tell
you the last known manufacturer of the
headset. You would then contact the head-
set manufacturer to find out if he will sell
you the jack or tell you who supplied it.

Servicing without schematics

Servicing without schematics, while
not easy, is possible. However, when you
attempt to service a product without the
documentation, do not overlook the man-
ufacturer’s service department. In many
cases you will find that the technical ser-
vice people are very helpful. even giving
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advice on how to troubleshoot a unit
based upon symptoms described to them
(they will even tell you where not to both-
er looking). Use the listings in the “Con-
sumzr Electronics Replacement Parts
Sourcebook” to contact the manufactur-
er if you do not have their phone number.

Dealing with intermittents

Intermittent conditions and faults can
sometimes be isolated by heating or cool-
ing the circuit. You can alternately cool
components with freeze spray and heat
them with a heat gun, or by cutting off the
air flow in the unit to let it self heat.

If you deliberately close oft ventilation
to a product to cause it to become exces-
sively warm, be careful not to allow it to
become so hot that the unit is damaged.
Heating and cooling parts can help you
find the cause of thermal intermittents.

Problems can also be found by gently
flexing the circuit board, or by vibrating
the system. Manipulation of the board of-
ten reveals faulty connections or poor sol-
der joints. Be careful not to flex the boards
very much or you can break parts or cause
intermittent connections, especially if
surface mounted components are used.
Look for cracks in the connections to sur-
face mounted components.

Be especially careful when manipulat-
ing assemblies that have surface mount
components. Youcan easily crack the part
or the connection to the part. Often just
touching or tapping the parts with a non-
conductive stick or pencil can locate faul-
ty topen) connections and cold solder
Joints. Tapping a relay, for example, may
release stuck contacts and suddenly result
in normal system operation.

When you mechanically probe a circuit
board, do it in a darkened room so you
can see any arcing that may occur when
the contact is made or broken.

Monitor the power line

Faults can also be located by monitor-
ing the power supply to see if any random
spikes occur, or if the power supply volt-
ages are within specification. Supply
voltage spikes. or out of tolerance condi-
tions can cause strange problems if digi-
tal logic levels are caused to fall below/
above the logic “1” and “0” levels. Align-
ments may also be compromised if the
voltages are not what they should be.

Taking the product’s temperature
Failures can also be isolated by the tem-
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perature of the part. For example, if a part
iscold, it may not be receiving any power,
may not have a load to drive, or it may be
open circuited. It a part is hot, it may be
shorted, may be operating with a supply
voltage at the upper limit of the part, or it
may be trving to drive a circuit with a
short in it.

Service tips

Servicing tips for various picces of
clectronic equipment are also contained
in magazines, such as this one. As report-
ed in the February 1987 issue, a ten year
index of articles, symptoms/cures, and
tough repair articles is maintained by a
reader, Larry Gribbin. His address is list-
ed in the sidebur.

Obtaining product design
information

It the above methods fail to allow you
to isolate the defective component, but at-
ter signal tracing and voltage measure-
ments you suspect a circuit area that has
a microprocessor or 1C’s, the next best
thing 10 having a schematic is to get de-
sign information on these component parts.

To obtain design information. you will
need to be able to either identify the man-
ufacturer’s logo or recognize the part
number. In additiontolooking at the logos
in the EIA/CEG Consumer Electronics
Replacement Parts Sourcebook, you may
be able to locate other source materials,
such as those described in the following
portions of this article.

Schematic diagrams of
related products

In many cases, the same part 1s used in
other models of the equipment by the
same manutacturer. The part may also
show up inother brands of the same prod-
uct. Thisisespecially true if the units were
made by the same company but marked
with difterent manutacturer trade names.

Sometimes similar designs are used by
different manutacturers and you may be
able to use a schematic from a different
manufacturer 1o help you troubleshoot a
fatled unit. In one case, an IC used in a
Panasonic VCR was found in an NEC
VCR schematic. | was able to use this por-
tion of the NEC schematic to troubleshoot
the similar portion of a Panasonic unit.

In another case, | found the horizontal
output section of a failed XAM television
to be almost identical to the design used

|
|

in a Zenith television for which a sche-
matic diagram was available.

Distributor catalogs
When you have isolated a problem to
failure of a component, check the part
number against listings in distributor cat-
alogs. Anunknown manufacturer’s diode
bridge, forexample, might be tisted in the
semiconductor section of a parts catalog.

Unmarked parts/semiconductor
part numbers
Sometimes manutacturers will deliber-
ately erase part markings so that products
have to be returned either to the factory,
or 1o an authorized service center. Most
of the time replacements for the detaced

parts are common, readily available off

the shelf items that can be bought for a
few dollars.

In the case of integrated circuits; cus-
tom parts. or programed PAL's or PROM’s
are generally marked with a custom man-
ufacturers part number.

If you encounter a failed component
whose part number has been erased. re-
move the IC from the circuit and look for
a number on the bottom of the device. If
you don’t find a part number there, rub
light oil on the erased area or look at the
part under a UV light. Sometimes this al-
lows you to make out the part number that
the manufacturer tried to obliterate.

If you can’t find any useful identitica-
tion on the part. it is time to try to analyze
the circuit. [s the circuit analog or digi-
tal? Look in the owners manual. or in a
sales catalog. for information. What are
the power and ground pins? Which pins
appear to be inputs. which are outputs. In
a hand held temperature meter, | identi-
fied acomponent by the following method:

* According 1o the description in the
catalog, the meter used a moditied Wheat-
stone bridge circuit.

* The meter circuit was analog, so this
was an analog IC. not a digital 1C.

* With 14 pins, the IC is probably not a
single amplifier, or even a dual amplitier
as those are usually in 8-pin packages. Be-
ing in a Wheatstone circuit meant that it
was most likely a quad op amp.

* The relatively low cost of the meter,
coupled with the fact that the part num-
ber was erased. indicated that it was a
common part.

* V.. was connected to pin 14 of the IC.
Pin 7 was connected to ground. Some of
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the quad op amps that scemed to come
close to being replacements. such as the
LM148 and LM348, have power on pin
4 and ground on pin [1. The LM3900,
however, had the power and ground on
pins that matched the IC in this meter.

« In order to determine if the voltages
at the pins of the IC in my meter were the
same as those specified for the LM39(X).
I measured the voltages on the meter [C
pins in a functioning unit. | found the fol-
lowing (with the meter fully on, battery
measuring 8.44V):

PIN VOLTAGE  Function

1 0.68 inl+

2 0.62 in2-

3 0217 in2-

4 6.6 output2

S 6.6 output!

6 100.3mV inl-

7 0.4mV GND GND

8 = 120mV in3-

9 6.55 output3
10 3.47 outputd
11 0.508 ind-

12 0.3mV ind+
13 96mV m3+
14 7.3V Vee Vee

The higher voltages were all identicat
to those specified for the outputs on the
LM3900 IC. All the other low voltages
were identical to those specilied for the
inputs on the LM3900. The two pins that
had varying voltages were the inputs 1o a
single amplifier. It looked like the LM-
3900 would work. When [ installed an
LM3900 as a replacement for the uniden-
tified IC. the meter operated perfectly.

Ohmmeter testing of unmarked dis-
crete parts can verify it they are opera-
tional (see Figures 1-3). For semicon-
ductor parts marked with a registered part
number, the Electronic Industries Asso-
ciation (EIA) and the Joint Electronic De-
vices Engineering Council (JEDEC) in
the United States and the Electronic In-
dustries Association ot Japan (EIAJ) have
standards that regulate device inter-
changeability and marking.

The component numbering system

Japanese transistors that tollow the
EIAJ coding system (Electronic Indus-
tries Association of Japan). in the Japan
Industrial Standard JIS-C-7012 Desig-
nation System for Discrete Semiconduc-
tor Devices. are marked with the follow-
g type of code:

2SA06ISB



The firstnumber is the numberof active
leads, minus 1. The second letter, “S,”
indicates that the device is registered with
the EIAJ. The third letter indicates the
type of part itis. per the following:

A - high-frequency PNP device

B - low-frequency PNP device

C - high-frequency NPN device

D - low-trequency NPN device

E - P-gate thryistor

F - SCR (silicon controlled rectifier)

G - N-gate thyristor

H - N-base unijunction transistor

J - P-channel FET (field effect tran-
sistor)

K - N-channel FET

M - bi-directional triode thyristor

The next number is the serial number
of the device. This number is assigned se-
quentially by the EIAJ. The alpha charac-
ter tollowing the number indicates revi-
sions to the design of the device.

In the example shown, B is the second
revision to the basic device. An improved
device is usable in place of a preceding
device but not necessarily the other way
around (alower revision level device may
not be able to replace a higher level revi-
sion part).

U.S. EIA marking is not as descriptive
as the Japanese marking. The first letter
indicates the number of active leads. min-
us one. The second alpha character. an
“N” indicates the device is registered with
the EIA. The next numbers are sequen-
tially assigned and have no particular sig-
nificance to the type of part.

Alpha characters following the device
number indicate the revisions to the de-
sign of the part. As with the Japanese revi-
sion levels, lower revisions may not nec-
essarily be suitable to replace higher re-
vision level devices.

Digital transistor marking
Digital transistors, transistors with re-
sistors incorporated within the device.
have the following identifications (the
numbering scheme is controlled by the
device manutacturer and not by a regis-
tered authority):

DTA I44EF

This numbering scheme, developed by
the Rohm Co., has the following meaning:

DT- Digital Transistor

The following alpha character:

A is PNP type. 100mA transistor
(2N3606 type)

B is PNP type, 500mA transistor
(2N4403/PN2907A type)

C is NPN type. 100mA transistor
(2N3904 type)

D is NPN type, 500mA (2N4401/
PN222A type)

(Note: “PN”is equivalentto EIA “2N”.)

The next number is:
| is a digital transistor die

The next two numbers are the R1 resis-
tor value:

13is 1 x 103
24is 1 x 104
23is 2 x 103
24is 2 x 107
33is3x 103
43is4 x 103
44is 4 x 104

The next letter is the ratio of R1/R2:

E - R2/R1 = /1
G - R2 only, no R1
T - RI only, noR2
W -R2/R1is 1/2

X -R2/R1is 2/1
Y - R2/R1is 5/1
Z-R2/R1is 10/1

The last letter represents the device
package style and willbe A, F, K, L, N, S,
V or U. Industry recognized packages are
K. which is SOT-23, and N, which is a TO-
92 package. SOT stands for “small-outline
transistor.” and TO is “transistor outline.”

The other digital transistor series were
developed by Panasonic Industrial Com-
pany. These devices are NPN and PNP
digital transistors with the nomenclature:
UNXXX series.

UNZI11X are PNP, 100mA devices
UNZ12X are PNP, 500mA devices
UNZ21X are PNP, 100mA devices
UNZ22X are NPN. SOOmA devices
UNZ23X are NPN, 1.5A devices

“Z” are numbers | through 8 and indi-
cate different package styles. “X” is 0
through 9 and letters D. E, F, H. H, L. X
and Y (etc.) and indicate specific R1 and
R2 values. n

Addresses of organizations mentioned in this article

EIA/CEG

(Electronic Industries Association/
Consumer Electronics Group)
2001 Pennsylvania Avenue, N.'W.
Washington, DC 20006

Attn: Product Services.

FCC

Equipment Authorization Branch
Columbia, MD

301-725-1585

Computer access: 301-725-1072

ITS

2100 M Street North West
Suite 140

Washington, DC 20037
202-857-3800

Panasonic Industrial Company
Matsushita Electronics Corporation
of America

Two Panasonic Way

Secaucus NJ 07094

Rohm Electronics Division
3034 Owen Drive

Antioch TN 37013
615-641-2020

Fax: 615-641-2022

Howard W. Sams & Company
2647 Waterfront Pkwy.
Indianapolis, IN 46214
800-428-SAMS

Underwriters’ Laboratories (UL)
Northbrook. IL
F08-272-8800).

ETL

Industrial Park
Cortland, NY 13045
607-753-6711
®00-345-3851

Fax: 607-756-9891

U.S. Department of Commerce
Patent and Trademark Oftice
Washington DC 20231

The British Patent Office
The Patent Office

Carditf Road

Newport

Gwent NPY 1RH

United Kingdom
071-438-4724

Larry Gribbin

Farrell Electronics

127 Providence Avenue
South Portland, ME 04106
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Technical training and literature

Using manufacturers’ tech

help lines

By Sheldon Fingerman

What's the most valuable tool on your
bench? Your scope? Your DVM? It might
be your telephone.

Usually technicians go along at a pret-
ly good clip. solving one problem and
going on to the next. But there are those
days when you just get stumped. After

several hours. or in some cases days. of

trying to find a leaky “something,” you
are ready to hit the aspirin bottle. Well,
try reaching for the teiephone instead.

Most manutacturers have their own
service facilities (not to be confused with
an authorized service center). Ninety per-
cent of the time they will have a techni-
cian who has seen your problem; more
then once. You’d be surprised how many
factory techs have an answer before you
can even tinish the question.

Factory modifications

You'd also be surprised how many
problems can be solved. permanently,
with a factory upgrade. Remember that
unit that's been back three times for the
same problem? It could very well be a de-
sign tlaw. | had a CD player come back
about every three months. Every time |
called technical support they had another
modification to solve the problem.

One manufacturer even had a complete
Kit to solve a CD problem. Even though
Townan authorized service center, I never
received any information onit. The phone
call that made me aware of it saved me a
lot of grief.

On another occasion. trying to find a
shortin a power amplifier was driving me
nuts. Even a schematic wasn’t helping.
Tech support said that I was on the right
track, but they had seen a “few” bad caps.
They said it was a real longshot. but it

Fingerman is an electronics and computer consultant and
servicing technician.

wouldn’thurttocheck. Five minutes after
the call I found it. The problem turned out
to be a shorted ceramic disc capacitor; not
exactly the first thing I would normally
be looking for.

I'had to fix a TV onssite that [ was unfa-
miliar with. I figured a quick call to tech
support might save me some time. Not
only did they pinpoint the problem, but
they told me how to modify the circuit so
it wouldn't happen again. They even gave
me some tips on getting the back of the
set on and off. The technician informed
me that it would probably take me longer
to replace the back of the set, than to actu-
ally make the repair.

Making contact

So. how do you get through to these gu-
rus? To start with you’ll need a phone
number. It you belong to an organization
like NESDA, you can consult the guide
that they publish filled with phone num-
bers, fax numbers. and addresses. The
EIA/CEG “Consumer Electronics Parts
Replacement Sourcebook” also carries
addresses and telephone numbers for
many manufacturers” help lines.

You might try calling 800 directory as-
sistance. You probably won't get a tech
support number. but you may find some-
one who can give it to you. Other good
sources of phone numbers are magazines
like this one. For audio service, “Stereo
Review’s Annual Buyers Guide is a good
source of information.”

Have the service manual ready
Before you call any support number, try
to get your hands on the service literature,
especially if it's inexpensive. You’ll find
that many techs won’t even talk to you
untess you have a schematic in front of
you, though not always.
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If the service literature is going to cost
you a bundle. and you may not see anoth-
er model like that in a year, try calling
anyway. Sometimes a little guilt, mixed
with a lot of sugar coating, can go a long
way. After all, even though you are the
one servicing the unit. your customer is
still their customer as well. If they won’t

| play ball with you. that customer may

think twice before buying the same brand
in the future.

Always have the unit ready to service
when you make the call. Forevery “We’ll
get back to you,” you’ll get a tech who's
ready to go. They are the ones doing you
a favor, so don’t waste their time, and
yours. If someone tells you they will call
back. try to leave things on your bench if
you have the room, and try 1o stick
around, even if it takes them two days to
return your call. You may have to wait
another two days if you're not ready

| when they are.

Some suggestions

Make sure you've checked the obvious,
and jot down any discrepancies you find
on the schematic. Help line technicians
will assume you've gotten at least this far.
It you know that this service procedure
requires a specialized piece of test equip-
ment you don’t have, they are probably
going to tell you to use it. *‘Just measure
it with your (you don’t have it),” is an all
too common response. And, be prepared
to be on hold a lot, and deal with techni-
cians who don’t speak English very well.
Your patience will usuaily be rewarded.

These help-line people are really good;
that’'s why they work for the factory.
Always thank them and don’t abuse the
systenm. Some of the smaller companies
may only have one tech, and it you are
ungrateful, or call all the time. you will



be treated accordingly. Even if you de-
spise the product, remember, they are not
the ones who built it.

Small company help lines

Speaking of smaller companies, they
can usually provide you with the best sup-
port. Especially those that manufacture
high-end products. Their catalog of prod-
ucts is quite small. and their techs usual-
ly know them inside and out.

Also, since you are dealing with high-
end products, they tend to be more reli-
able, and the technicians usually have
more time on their hands. Sometimes |
get the feeling they actually welcome
phone calls because it gives them some-
thing to do. And believe it or not. the
smaller the company. the better your
chance of getting free service literature.

Use the fax machine

Using a fax machine can work even bet-
ter. Whenever you make contact with a
technical support department, see if they
have a fax number. if you transmit a de-
scription of the product, the trouble symp-
tom, and the steps you have already taken
to solve the problem, the technicians will
get a chance to research the problem, and
when they call back it’s their dime. You
caneven fax drawings, and sections of the
schematic to clarify a problem. They can
do the same as well.

If you strike out

On occasion you will find that the fac-
tory tech knows even less than you do. It
happens. Don’tthink of the call as a waste.
1t could turn out to be a real ego boost
when you finally do solve the problem.
And if you’ve been working with some-
one who has been especially helpful, drop
them a card (or a fax) and let them know
how much you appreciated it.

Above all, technical support should be
a last resort. Before you call, make sure
you’ve covered all the basics: power sup-
ply. regulators, bad grounds, etc. Again.
they will assume you have already checked
the obvious. So don’t waste their time.
and embarrass yourself in the process.

Finally. use the system. don’t abuse it.

and start cleartng some of those dogs off

your bench. £

Special Offer PHOTOFACT

o ov 60000000000

§a \ With Every For over forty years, PHOTOFACT has been the last word in TV and

ik VCR service documentation, producing essential schematics for
() 4 ' technicians at a reasonable cost. Don't pay up to $250 for
Ne:u) 'Subscr'ip tlon manufacturers' service literature when you can get 14 PHOTOFACT
Recerve the each month for only $46.95. Subscribe before September 30, 1993 and
; receive the twelith month FREE!
Twelfth Month _ N "
; . To begin your subscription, contact your local Sams distributor, or

call 800-428-7267. Each month your PHOTOFACT-of-the-Month
packages will be delivered to your Sams distributor .

We'll be at NESDA '93! Stop by Booth 201 and see
what's new at Sams.

Howard W. Sams & Company
2647 Waterfront Parkway, East Drive

o ﬁ Indianapolis, IN 46214-2041

Offer good through September 30, 1993

Circle (40) on Reply Card

Watch and Learn.
8mm Hands-on Troubleshooting

Watch and learn how to repair Sony 8mm
camcorders! This two-tape program
uses the CCD-F33 to explore basic
troubleshooting procedures. You're
taken inside the VTR and camera
sections to learn, step-by-step,

how to effectively repair any 8mm
camcorder. This tape is sure to put you on
the road to successful 8mm troubleshooting!

[:—]Y'E—é, please_ send me 8mm Hands-on Troubleshooting (T-BMMHOT-Q) in VHS
ior $50.00 including shipping & handling. Please include applicable sales tax.

] Please send me more information about Sony's videotape library.

Please charge my purchase to:

Mastercard Visa Discover .or.. Make check or money order
Card # Exp. Date payable to Sony Service
Signature Company and mail completed
Phone # form to:

Sony National Parts Center
Name ATTN: Publications Dept.
Company 8281 NW 107th Terrace
Street Kansas City, MO 64153
City State Zip Code

SONY

Sorry, no C.0.D.'s. Allow two weeks for delivery.

Price and availability subject to change.
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Troubleshooting the Philips $S1/54

chassis

By Dale Shackelford

It is not uncommon for a servicing tech-
nician to work on a TV set one week and
the next week to see the exact same chas-
sis, cabinet style and circuitry in another
set, with a different brand name sten-
ciled across the front. Sometimes several
schematics have been purchased for a
series of products that are exactly the
same, yet have ditferent model/manufac-
turers identification.

The S1 and S4 chassis manufactured by
the Philips Consumer Electronics Com-
pany are a classic example of the same
chassis used in a wide variety ot models
with different brand names. These chas-
sis arc used in no fewer than six different
models, with screen sizes ranging from
13 inches to 27 inches (Table 1).

Every one of these sets may be serviced
using Technical Manual No. 7502, avail-
able from Philips. This comprehensive
manual has 72 pages of valuable schemat-
ics and information on various aspects of
the S1/84 chassis, including designs and
options such as AVIO (audio/video input/
output) jacks, picture in picture (PIP)
modules and sterco sound. Figure 1 is the
block diagram of this chassis, Figure 2 is
the wiring diagram, and Figure 3 illus-
trates the component layout.

The power supply

The power supply of the S1/S4 chassis
is relatively straightforward, with a full-
wave (diode) bridge rectifier, filtering
capacitors, and a voltage regulator IC (1C-
430) that injects 155Vdc into the system.

As with most modern television receiv-
ers, these chassis incorporate a “standby™
circuit which is activated when the set is
turned off. This circuit has an output of
approximately 9Vdc, which is used to
power the IR receiver circuitry for remote
control power up, microcompuler reset
and PIP control. Thus, whenever the set
is plugged into a 120Vac source, the set

Shackelford is an independent electronic servicing technician,

is cither in an on or standby condition.

One of the most important components
for the servicing technician to be aware
of when servicing these chassis is R407
(Figure 4). This 100€2, 1/3W resistor is
fusible, and when it fails it is due to a prob-
fem within the horizontal section.

When the set is turned on, 13.5Vdc is
fed trom the flyback transformer (T501)
to the anode of D405, which ultimately
reverse biases Q403. If D405 is open, or
a problem develops within the horizontal
section that results in the 13.5Vdc being
absent from the emitter of Q403, R407
will be destroyed when the 129Vdc
source comes up while Q403 is still in the
on condition (Figure 4).

If you encounter a destroyed R407 in
one of these chassis, connect an external
13.5Vdc source to the emitter of Q403
and ground the base of Q402 (power on/
off transistor). Then connect the ac power
cord to a variable transformer set to 0V,
and a scope probe to pin 6 of TS01.

Slowly increase the voltage output of
the variable transformer. You should ob-
scrve a horizontal pulse from pin 6 once
you reach approximately 50Vac. It this
pulse is not present, troubleshoot the hor-
1izontal while the set is powered from the
reduced-voltage ac source. Once the prob-
lemis remedied, the pulse will be present.

On the opposite side of the coin, too
high a voltage on the base of Q402 will
keep the transistor from turning off, and
the set will not operate. This cxcessive
voltage is usually generated by a typical
shut-down circuit.

Microcomputer control

With the computerization of recent tel-
evision receivers. it is not uncommon (o
tind entire logic systems contained entire-
ly within two or threc integrated circuits.
The S1/84 chassis are no exception. For
example, the tuning system is controlled
by a microcomputer and a memory IC
(IC350 and 1C351 respectively) in addi-
tion to the U/V tuner. With this combina-
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tion. this system is capable of receiving
up to 178 channels, while providing an
on-screendisplay foraltconsumer adjust-
able controls such as brightness, color,
volume and sleep timer.

When problems develop in the tuning
system or any of the on-screen displays,
check the voltages both into and out of
the microcomputer (IC350), the memory
IC (IC351) and the U/V tuner (Figure 5).

The voltages on the U/V tuner can be
informative, as this unit is powered from
three separate supplies. The 5Vdc (tuner)
voltage (pin 12)is derived from the emit-
ter of Q461. a voltage regulation transis-
tor which derives its voltage from the
13.5Vdce source previously discussed
(TS01). Pin 6 of the U/V tuner should
measure 13.5Vdc, and as with the voltage
at pin 12, the voltage is scan derived.

Unlike pins 6 and 12, however, the
33Vdc tuning voltage is taken from the
129Vdc source viaR360, R361 and R366.
If any one of these resistors opens, or the
33V zenerdiode (Z361) shorts, the 33Vdce
needed to power the tuner would obvi-
ously not be present.

In the event that all voltages are cor-
rect, check the main tuning system oscil-
lator to determine if the requisite 4MHz
signal is present on pins 31 and 32 of
IC350. Additionally, pins 28 and 29 are
connected to the 6.5MHz tank circuit/ os-
citlator necessary toron-screendisplay ot
various functions.

If the tuning system and adjacent cir-
cuitry, including voltages and frequencies
check out, yet the system docs not oper-
ate correctly, the microcomputer (IC350)
may have to be replaced. Because of the
various designs and options, this IC will
be different in different sets. Look close-
ly at the original chip. If the chip has
TOSHIBA printed on it, and the particu-
lar set does not employ the PIP option, the
part number of the IC is 4835-209-17352.

If the receiver does feature the PIP op-
tion, and 1C350 is marked TOSHIBA, the
part number of the IC 1s 4835-209-47111.



NOTE: THE FOLLOWING ABBREVIATIONS AND NOTATIONS ARE USED IN THIS LIST.
LAT. AM. = BUILT FOR LATIN AMERICAN COUNTRIES
HOT.-MOT. = BUILT FOR HOTEL/MOTEL USE
P1920R C1XX = C1XX IS THE MODEL VERSION, XX ARE VARIABLES AND WILL CHANGE WITH REVISIONS TO THE CHASSIS.
THE REASON THIS IS NOTED ON SOME MODELS IS THEY MAY HAVE TWO COMPLETELY DIFFERENT CHASSIS BUT HAVE THE
SAME BASIC MODEL NUMBER.

CANADA = BUILT FOR CANADIAN MARKET
COMMERCIAL = FOR COMMERCIAL USE

Model!

Magnavox

HD1920

CMX162 (HOT -MOT )
EMX162 (HOT.-MOT )
XMX162 (CANADA HOT -MOT.)
RR1930

XR1930 (CANADA)
RR1936

RR1937

RR1938

RR1940

XR1940 (CANADA}
RR1944

RS1960

HD1925

XD1925 (CANADA)
RS1965

RS1970

RP1945

EM2019 (HOT -MOT.)
GM2019 (HOT.-MOT )

CMK172 (HOT .-MOT )
EMK172 (HOT.-MOT.)
XMK172 (CANADA HOT .-MOT.)
RR2040

RS2045

HD2038

RS2002

RS2050

RS2080

XS2050 (CANADA)
XS2080 (CANADA)
XD2038

RS2560

RS2563

RS2566

XD2503 (CANADA)
XS2563 (CANADA)
XS2566 (CANADA)
HD2504

CR4510

CR4520

CR4521

Cx9512

CX9514

CX9516

HD2501

RR2540

HD2502

RR2544

CR4522

RR2535

RP2545

CS4535

CS4536

CX9522

CX9526

RS2555

CML192 (HOT.-MOT )
EML192 (HOT.-MOT.)
RP2575
RP2576-C1XX
CPa580

RP2577

Screen
Size

257
25"

25"
25"

Chassis
Reference

195101
195101
195101
195101
195102
195102
195102
195102
195102
195104
195104
195104
195105
195107
195107
195108
195109
195112
195115
1958115

205101
205101
20S101
205103
20S104
20S105
205105
205105
205105
205105
205105
20S105

255101

255101

255101

255101

255101

255101

255101

255102
255102
255102
255102
255102
255102
255102
255102
255102
255102
255102
255102
255103
255104
255104
255104
255103
255108
255106
255106
255107
255107
255107
255107

S$1 MODEL TO CHASSIS LIST

Model

Magnavox (continued)

CP4581

XML192 (CANADA HOT.-MOT.)
XR2542 (CANADA)

XS52560 (CANADA)

XS52555 (CANADA)

RS2655
HD2650
RS2655
HD2650

HD2762
RK5520
RS2745
RS2755
RK5521
RR2740
XD2762 (CANADA)
XS2745 (CANADA)

Sylvania

SRC194
SRW195
SSB19%

SRwW202
558206

SSwW255
SRA453
SRP453
SRW252
SSA454
SSP454
SPP456-22XX
SPA456-12XX
SPC258

S§SC263
SRW273

Crosley

CT1911

CT2031
CT2051

CT251

CC2533
CC2534
CC2535
CC2557
CC2558
CC2545
CT252

CT2725

Philco

P2010R

P2510R
P2505R

P2702R

Screen
Size

19"
19"
19"

20"

25"
25"
25"

25"
257

25"
25"
26"
27"

19"
20"
20"

25"
25"
25"

257
25"
257
257
27

20"

25"
257

27

Chassis
Reference

255107
255108
255109
2558110
255111

265101
265102
265103
265104

275101
275101
275101
275101
275101
275102
275104
275104

195102
195104
195109

205103
20S105

255101
255102
255102
255102
255104
255104
255107
255107
255107

265101
275102

195102

20S103
20S105

255102
255102
255102
255102
255104
255104
255104
255110

275102

205103

255102
2585102

278102

7502

Ird Issue

-8-

Table 1. The S1 and S4 chassis are used in a wide variety of models with different brand names. These chassis are used in no less than six dif-

ferent models, with screen sizes ranging from 13 inches to 27 inches.
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If the original IC350 is printed with the
name SIGNETICS, contact Philips™ Tech-
nical Department for assistance:

Philips Service Company

Parts Order Department

112 Polk Street

PO Box 967

Greeneville, TN 37744

800-851-8885

Fax: 800-535-3715

If aloss of stored data occurs. it is like-
ly that the memory chip (IC351) will have
to be replaced. It 1C351 has TOSHIBA
printedonit, the partnumber is 4835-209-
17315, 1f the name SIGNETICS appears,
the part number is 4835-209-47106. In
either case, take precautions when han-
dling these ICs, and protect them from
electrostatic discharge damage.

Using the test mode

One ofthe advanced features of this mi-
crocomputer/memory system is the test
mode. This test mode allows servicing
technicians to make various adjustments.
via the remote control, to the brightness,
picture, color tint and sharpness parame-
ters. Thus. you can set-up the set without
even opening up the cabinet.

To enter the test mode. use an appro-
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Figure 2. This simplified wiring diagram shows how the various portions of the $1/54 sets are

connected together.

priate remote control unit that features a
numerical input pad, and enter the fol-
lowing sequence: 0-6-2-5-9-6-MENU.
This sequence must be entered fast
enough that the on-screen display of the

numbers does not time out between en-
tries, although the display will register
only one or two of the digit entries at a
timie. Once you have successtully done
this, you should see a display at the bot-
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Figure 3. This layout shows where the various components are located on the S1/S4 chassis.
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Figure 4. The power supply of the S1/S4 chassis employs a full-wave bridge rectifier, filtering capacitors, and a voltage regulator IC (IC430) which
injects 155Vdc into the system. These chassis incorporate a “standby” circuit which is activated when the set is turned off.

tom of the screen that looks like this:

TS32-C2 B300
5 C i1 18

The TS32 on the display denotes the
identification of the tuning system which
is currently used in all receivers using the
S1/84 chassis configuration; from the 13-
inchtothe 27-inch models. The TS32 sys-
tem. in addition to providing an excellent
quality picture, is also capable of control-
ling PIP functions and sterco sound if
these options are present within the set.

The Cimmediately following TS32 in-
dicates that the particular receiver is de-
signed for consumer use. If the letter M
or H were to be displayed (rather than the
C) it would indicate that the receiver con-
tained a special Motel or Hospital pack-
age. The 2 following the consumer des-
ignation indicates the version of the
software used in this particular set.

If a letter appears immediately after the
software version, it indicates that there is
an crror in one of the subsystems. For ex-

ample, it the display were to read: TS32-
C2M, an error in the memory subsystem
is indicated. If the letter T or P were dis-
played, the error would be found in the
tuner or PIP subsystems respectively.

The B300 shown to the far right is the
mternal timer, showing minutes in hexa-
decimal form. This number will most
likely be a ditferent value when you view
it, but that is what was displayed at the
time of preparation of this article.

This timer is used primarily for the
sleep timer function, which allows the

consumer 1o program the set to turn off

automaticatly after up to 120 minutes, in
30-minutecincrements. The on-screendis-
play even wishes the viewer a “Good
Night” during the last 15 seconds of oper-
ation. during which time a second by sec-
ond countdown is displayed.

On the next line, at the extreme left, is
the channel to which the receiver is cur-

rently tuned. The C on the second line in- |

dicates that the setis currently in the SER-
VICE mode. The letter A or B would
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indicate that the receiver is in a factory
set-up mode.

In the SERVICE mode, unlike cither of’
the factory modes, the registers (adjust-
ments) may be set in small increments,
from minimum to maximum. In the fac-
tory modes, the registers can only be set
at minimum, medium or maximum, with
no incremental values possible. To go
from the service setting to either of the
factory modes (A or B). press menu or
T7L on the remote control unit.

When the display is changed to Factory
(A), the receiver will default to channel
2. Factory setting (B) will detault the re-
ceiver to channel 3, and Service setting
(C) will default the receiver to the chan-
nel to which it was tuned prior to enter-
ing the test mode. In all settings, the chan-
nels may be changed via the remote
control unit by using the T/0 tunction
keys, as the numerical keys will only
change the register values.

The next number in the series, in this
instance 1, indicates the register current-
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Figure 5. The tuning system in this TV set, as in many modern products, contains a microcomputer, with its attendant memory, to provide a wealth

of functions electronically.

ly engaged. The set of numbers. or num-
ber/letter combination to the far right de-
notes the current value of the register dis-
played at the immediate left,
hexadecimal notation.

Thus, it the register number is 15.
sharpness, and the value is IF, the value
of the sharpness register is set to factory
specifications or mid-level. [f the value
of register | 5 were toindicate (), the sharp-
ness register would be at a minimum.

To select a particular register, press 9
and the last numberof the register destred,
or simply press Reset (or T/d) on the re-
mote until the desired register appears.

To change the value of the register,
press + or - (— or <) in the Service mode
(C). as previously mentioned, the regis-
ter values may be changed in small incre-
ments. [n Factory (A or B) modes, the
same keys will move the register values
from MIN-MID-MAX only.

To save any changes made in any of the
register values. the television receiver
must be turned off at the set. If the receiv-
er is turned off with the remote control.
no changes will be saved.

n

This set has a hot chassis

As with all appliances that utilize a hot
chassis, an isolation transformer must be
used when servicing these chassis.

With a little time invested in the under-
standing of the S1/84 family of chassis,
you will become familiar withseveral dif-

ferent models and brands which you may
never have heard of, much less repaired.
While this article is not comprehensive
enough to cover any problem which may
be encountered with sets containing these
chassis. it will give you a place 1o start.
The rest, as they say, is up to you. ]
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Analog signature analyzers—

Part Il

By Vaughn D. Martin

Pt i of thisarticle described analog sig-

nature analyzers and discussed the use of

this device for testing resistors. Part 11 de-
scribed the use of an analog signature ana-
lyzer to test active components: both reg-
ular transistors and phototransistor-based
optoelectronic devices.

This concluding part, Part HI, will ex-
amine more analog signature analyzer
hardware, such as a switcher, and & prob-
cr. Component examination will conclude
with more advanced component checking.

Up to this point you may have thought.
“all of thislooks impressive, butsince I'm
limited to testing components in the pow-
cr-oft state I'll have to remove them from
the PC board because most components
are interconnected.”

This is a logical concern, but one that
will not defeat the analog signature ana-
lyzer. Let’s start with a diode in paraliel
with a resistor since we’ve already exam-
ined cach separately.

The signature of a parallel
resistor/diode
First, refer to Table 3 for an overview
of what each component should look like.
The best signatures on the analog signa-
ture analyzer are obtained when you have
a few details:

» whetherthe diode is in series or in par-
altel with the resistor,

e the value of the resistor,

* the setected range you use on the ana-
log signature analyzer.

Refer to Figure 48 and note that a IN-
4001 diode in parallel with various value
resistors yields different results. In brief,
when the resistor is over 1k€2 it contri-
butes very little to the signature. The ana-
log signal analyzer mainly shows the ef-
feet of the diode.

Conversely. when the resistor’s vatue
is less than 5€2, the resistor’s contribution

Martin is Chiet Engineer in the Automatic Test system
Division al Kelly Air Force Base

DIODE ONLY 1001 RESISTOR ONLY DIODE AND 102 RESISTOR
T 4 FE T S|
SR (s gz | A =
DIODE ONLY 500 RESISTOR ONLY DIODE AND 500 RESISTOR
DIODE ONLY 2000 RESISTOR ONLY DIODE AND 2000 RESISTOR

Figure 48. A 1N4001 diode in parallel with various value resistors yields different signatures.
When the resistor is over 1k<2 it contributes very little to the signature: the signature mainly shows

the effect of the diode.

G

MEDIUM 2, 0.1,F, 60HZ

e

2

MEDIUM 2, 0.14F, 2000HZ

HIGH, 0.1.F, 60HZ

i

HIGH 0.1.F, 2000HZ

Figure 49. A 50k< resistor in parallel with a C.1uF capacitor yields this signature.
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RANGE TEST FREQUENCY
50/60 400 Hz 2000 Hz
HIGH .001pF-1pF S500pF-.1uF 100pF-.02pF
MEDIUM 2 O1pF-2uF .001pF-.SuF 200pF-.05uF
MEDIUM 1 2uF-50uF 02pF-5puF 00SuF-1uF
LOW SuF-2000puF SuF-100pF 2uF-25uF
Table 1.
Terminal Characteristics
Range Vs (peak volts) Zs
High 60 74k
Medium 2 20 27kQ
Medium | 15 1.2kQ
Low 10 54Q
Table 2.
COMPONENTS RANGE SIGNATURES DESCRIPTION
Open circuit All Horizontal line
Short circuit All Vertical line
Resistor All Straight diagonal line
Diode All “L” shape
Capacitor All Ellipse or circle
Inductor All Ellipse or circle
Table 3.

dominates the overall resultant signature.
This set of signatures was obtained while
in the LOW range. But what happens
when you change ranges?

If you use the MED [ range tor the same
diode, the IN40O1. resistance in parallel
with the diode will have to be 50k€2 or
greater to have an insignificant ettect on
the signature and have the diode domi-
nate the signature. If the resistor is less
than about 500€Q), the resistor starts to
dominate the signature. If you go to the
MED 2 range these two resistance values
will, of course, be greater.

Resistor/capacitor parallel
combination
Resistors and capacitors in parallel
with cach other presentanother character-
ization challenge. As Table | showed, a

capacitor produces an ellipse, and a resis-
tor produces a straight line which is sub-
ject to rotation. The resistor tends to re-
duce the capacitor’s ellipse and causes its
major axis to rotate.

The magnitude of the rotation angle is
determined again by the size of the resis-
tor and the range sclected on the analog
signature analyzer. Refer to Figures 49
and 50 and note that in the first figure,
when in the HIGH range, cach compo-
nent is by itself. It is in composite form
onthe farright. Thisis with a SOk€ resis-
tor in parallel with a . [¢F capacitor. The
second figure shows the effects of a 1k€2
resistor in parallel with a [uF capacitor.

This is on the MED | range at 60Hz.
Note the similarities in the two signatures
to the right in Figures 49 and 50 but the
cllipse on the left has signatures which are

firstslightly more vertical, then more hor-
izontal. This is expected since capacitors
below 0. 1uF tend to appear as shorts and
larger capacitors tend to more closely re-
semble open circuits.

Testing digital TTL
integrated circuits

If you examine a data book of a typical
TTL (transistor-transistor logic) gate,
such as theone in Figure 51, you will note
they all are similar in that they have an
input gate, phase shifter, (Q2) with emit-
ter and collector load resistors, a pull-up
mechanism (Q3/Q4) and a pull-down
transistor (Q5).

In all TTL circuits, except LS (Low-
power Schottky), the AND function is
formed by a multi-emitter transistor in
which the emitter-base junctions serve to
isolate the input signal sources from one
another. The inputs to these gates contain
input protection diodes.

To test a digital IC, you need to exam-
ine four tactors as follows:

» Inputs with respect to ground to deter-
mine if the input diode and transistor are
damaged.

« Output pin with respect to ground to
see if the C-E junction of QS is damaged.

« Output pin with respect to V. to de-
termine if Q4 is damaged.

= V. withrespect to ground. Generally
this instrument can display flaws caused
by overloading.

Refer to Figure 52 which is the signa-
ture between the input pin and ground of
a 7410 TTL triple three-input NAND gate
at 60Hz. Now refer to Figure 53 which is
the signature between the V. pin and
ground of this same gate under these same
conditions.

Testing bus architectures
and memories

Bus related problems are generally
troubleshot on an individual basis; how-
ever, there are certain general trouble-
shooting techniques which do apply. Oc-
casionally an IC develops an internal
short on a lead connected to a common
bus. This causes a portion of the bus to
remain fixed at some voltage level.

If you check this stuck bus line to
ground or the positive voltage supply with
the analog signature analyzer on the LOW
range, the signature will usually be a diag-
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LOW, 1.F, 60HZ
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MEDIUM 1, 1.F, 60HZ

MEDIUM 1, 1.F, 2000HZ

LOW, 1,F, 2000HZ '

Figure 50. The signature of a 1k(2 resistor in parallel with a 1. F capacitor.

Vcc

4

580

Q.

Figure 51. A typical TTL (transistor-transistor logic) gate. These gates are similar in that they
have an input gate, phase shifter, (Q2) with emitter and collector load resistors, a pull- up mech-

anism (Q3/Q4) and a pull-down transistor (Q5).

onal line indicating a short of from 42 to
10€2 (although some 1C’s short as high as
50€2). A 0€2 short (a vertical line) indi-
cates amechanical (non-1C related) short.

Less sophisticated instruments to aid
analog signature analyzers
A shorted capacitor, a solder bridge or

a bad trace can make troubleshooting a
board very ditticult. Since signature ana-
lyzers work best detecting component
failures. you may need to use a different
piece of test equipment here. There are
current tracers. (covered by this author in
a previous article) and then there is the
Huntron Shortrack 90 (Figure 54).
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Using this test device, the first step is
to calibrate the trace you're investigating.
Use the signature analyzer as a current
source. The short circuit tracker reads the
current going through the trace. Alter you
have set the LCD display 10 100%, this
will be your reference point at which cur-
rent is at full strength. Probe around the
board to see where the current falls oft.

As an example, an electrolytic capaci-
tor can fail when the dielectric fails and
the plates become shorted (touch one an-
other). The shorted capacitor of the four
paralleled capacitors in Figure 55 will
draw the most current, more than the other
three non-shorted capacitors. The fre-
quency response of the tester is from
50HZ 1o 2.000Hz.

If you have an unstuck wired-OR bus
it is troubleshot in much the same man-
ner as the stuck wired-OR problem just
discussed. The analog signature analyzer
does not indicate a short. but may show
serious leakage current problems in the
MED 2 range.

This type of problem usually has the
defective device with more than one pin
showing the internal defect. If there are
no IC’s with multiple pin failures, try
alternately heating and cooling each IC
with a soldering iron and coolant spray.

Since leakage is highly temperature
dependent, the delective IC should cause
the signature to change when you change
its temperature, whereas good [Cs exhib-
it no substantial changes.

Memory boards

Memory boards can be difficult to trou-
bleshoot if the system doces not have built-
in diagnostics 1o identify the section of
memory where data cannot be retrieved
or stored. Also. memory devices have
most of their pins connected in parallel.

Most failures on memory boards occur
in devices that access and control the
memory and not in the memory itselt. If
the memory [Cs are soldered in, find a pin
that is not connected in common (paral
lel) with other memory devices.

This can be a chip sclect ine (CS or CE
on many memories). There will always
be at least one such memory pin. Check
this non-bussed pin using the ALT (alter-
nate) mode, with one common lead tied
to the defective bus line.

Connect the Channel A test lead to one
non-bussed pin of one memory IC, and
the Channel B test lead to the same non-
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Figure 52. The signature between the input pin and ground of a 7410 TTL triple three-input NAND

gate at 60Hz.
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Figure 53. The signature between the V¢ pin and ground of a 7410 TTL triple three-input NAND

gate at 60HZ.

bussed pin of an adjacent memory IC.
Compare the two signatures. looking for
substantial differences in the shapes of the
signatures.

These changes may be accompanied by
a de shift (the signature shifts to the left
orrightas italternates between channels).
Itthere is only a shiftand noactuat change
in signature shape, this only indicates
manufacturing differences from IC to IC.

General troubleshooting tips

Almost all testing should be performed
on the MED 2, MED I, or LOW ranges.

The HIGH range should only be used if
testing at a high impedance point, or if

higher test voltage is required. This is the

case when examining the zener region of

a 40V device.

As previously indicated, when testing
a single bipolar junction, such as a diode.
a base-emitter junction, or a base-collec-
tor junction, the LOW range should be
used. If you want to check for reverse
leakage, then a higher range can be used.

Try to relate the tailure mode of the cir-
cuit under test to the type of defect indi-
cated by the instrument. For example, a
catastrophic PC board faiture can be ex-
pected tobe caused by a failed device with
adramatic signature difference from that
of a normal device of the same type. A

marginally operating or intermittent
board may have a failed component indi-
cating only a stight pattern difference
from that of the normal indication.

Devices from different manufacturers,
especially digital IC’s, are likely to pro-
duce different signatures: however, this
does not indicate a failed component.

If a specific area of a large PC board
cannot be fault isolated, go to the edge
connector. This will identity all of the in-
puts and outputs. L