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Test equipment update:
Wading through the new
multimeters

By Conrad Persson

Besides volts, amps and ohms,
many multimeters now are able
to measure capacitance,
frequency, logic signals and
more. Which one you should
choose is up to you, but this
article may help you make your
choice.

Servicing VCR servo
problems

By Brian Phelps

The head and capstan servo
systems in a VCR keep the tape
moving at the correct speed, and
phase. When these servos
malfunction the problem may be
difficult to diagnose and correct.

Understanding AGC

—Part 111

By Lambert C. Huneault

The first two installments in this
series described the fundamental
principles of AGC and some of
its applications. This concluding
installment will cover keyed and
delayed AGC, ACC controls,
ACC in ICs, automatic color
correction and automatic
saturation control.
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Exploring the 80286 and
80386—Part I1

By John A. Ross

The 80386 microprocessor
features 32-bit internal
architecture, fast processing
speeds, the ability to access more
system RAM, and multitasking.
Read this article to see how
they’re constructed, what kinds
of problems can occur, and most
important, how to service them.

Servicing directly-coupled
vertical circuits

By Homer L. Davidson

Read this article to determine the
approach to servicing vertical
circuit problems depending on
which type of circuit is used in
the TV set being serviced and the
exact nature of the problem.

Servicing problems in IBM
PS/2 monitors

By Don D. Doerr

When personal computer
monitors malfunction, someone
needs to fix them. This article
presents some basic monitor
servicing information that
should be of value to technicians
who want to begin servicing
computer monitors.
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Today’s DMMs are becoming increasing-
ly sophisticated and useful. In addition
they feature higher accuracy and greater
protection from breakage and environ-
mental hazards. (Photo courtesy ITT
Pomona).



MII, S-VHS, Hi-8 and NTSC video equipment. The TSG 120
supports S-VHS, Hi-8 and NTSC formats. And the TSG 100 1s
a popular choice for NTSC-only applications.

Tek TSG 100 Series Test Signal Generators are proof you don’t
have to pay a lot to get a valuable tool for video service. Each
one offers the performance you’d expect from much higher
priced generators. Plus the signals and
features you need to meet equipment main-
tenance requirements. All in a compact,
lightweight package.

The TSG 130 is a low-cost, multiformat
solution for testing and servicing Betacam’,

Tektronix

‘COMMIT TED TO EXCELLENCE
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Get the full story and a product demon-
stration from your Tek representative. We
think you’ll agree: low-cost, hard-working
TSG 100 Series Test Signal Generators are
some of the most productive maintenance

tools you’ll ever get your hands on!

Betacam is a registered trademark of Sony Corporation



——— Editorial

Suffering
information
overload?
Here's why.

i

Do you ever feel overwhelmed by
the sheer volume of what you have to
know about electronics in order to be
involved in servicing. If you take a
look at some of the reference books,

| the reason becomes clear.

I was just leafing through a recent-
ly published dictionary of electron-
ics. It’s 7% inches by 9 inches, over
1% inches thick, runs to over 700
pages and contains more than 27,000
entries. Of this huge number of en-
tries, there are hundreds of new en-
tries, according to the blurbs on the
back cover.

I did a little quick calculation. If
you were starting from scratch and
set out to learn those definitions one
per day until you knew them all, it
would take you over 70 years. Of
course during the time you were lear-
ning all those definitions, the en-
gineers, scientists and technicians
would be discovering, designing and
manufacturing lots of new technol-
ogy, components and products, for
which there were new terms, no
doubt at the rate of at least one a day,
so you’d still be way behind even at
the end of 70 years of study. Whew!

Of course | exaggerate the problem
somewhat. Everyone specializes, so
many of the terms would be irrele-
vant. Many of the terms are either va-
riants of other terms, or otherwise re-
lated to other terms in the dictionary,
so that would cut down on the sheer
number of terms you would need to
learn.

And of course some of the terms are
not necessary for most technicians to
know. For example, it’s interesting
to know that Halowax is ‘‘a chlori-
nated naphthalene wax used as an
impregnant for paper capacitors. Di-
electric constant 3.4 to 5.5. Resistivity
1013Q-cm to 1014Q-cm.”’ I don’t feel
that not knowing that fact before
now has been an impediment to my
career in electronics.

There are also some definitions

that are pretty obvious and most of |

us would know them without ever
opening this dictionary. For example,
I knew before I opened the book that
a hammer was among other things
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‘1. The striking member in a wheel
printer. 2. A large clapper in a bell or
gong.”

Still, even allowing for the large
number of definitions that are of lit-
tle or no use to me, and the ones I al-
ready knew, there are hundreds, at
least, that I should know that either I
do not, or am a little fuzzy on.

Making the problem of knowing
all this stuff still more difficult is the
fact that many of the definitions de-
scribe in a few words concepts that
take a great deal of thought to grasp.
For example, the definition of Col-
pitts oscillator runs about five lines,
but to truly understand what’s going
on in that thing requires a drawing
(provided in the dictionary) and the
equivalent of several pages of
description.

And still it comes. Every day new
concepts, many of which require an
entire vocabulary, are being intro-
duced. To name just a few of the
technology concepts that have been
introduced, or of which we have be-
come increasingly aware, in recent
years are: LCDs, switching power
supplies, electrostatic discharge,
power line disturbance problems, the
compact digital audio disk.

So if you sometimes feel over-
whelmed by the technology and the
vocabulary of electronics there’s
good reason that you feel that way:
you are overwhelmed. And there’s
little that can be done about it. Re-
cognizing, at least, that there’s good
reason for that feeling that you're al-
ways a little behind can make you feel
better about it.

And perhapsif youtry tolearntwo
words a day, in 70 years you’ll know
all the current words, and maybe
even those that have been introduced
in that period of time, from A: “‘l.
Symbol for GAIN. 2. Symbol for
area. 3. Symbol for current.”’ to
Zymurgy: ‘“The branch of chemistry
concerned with fermentation.”
What the heck isthat doing in an elec-
tronics dictionary? =

Wk Conend (i



What You Need. ..
When You Need If!

Ever been stuckin the middle of a repair, trying
o remember that one lost detail or concept
that would solve the problem for you?

A Technical Training Video from Mitsubishi
could be just what you need!

Our "VCR Troubleshooting Guide | & II"
contains:

e Tape Path Description and
Adjustments

e Servos: both Digital & Analog

o Cassette & Tape Loading/
Unloading

e Mode Switch & Gear Replacements

- Two Tapes, Two Manuals - Two times the
troubleshooting techniques . . .

ALL IN ONE PACKAGE!

Video training from Mitsubishi . . .
What you need . . . When you need it!
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Eure Gold.

All of
Pomona’s Single
Point Test Clips are
gold plated for the best
electrical contact. And, the
contact point stays where you
put it because the material it's made
of is the best: stainless steel for the smallest
clips, beryllium copper for all the others.

Wide Selection. “Hooked” Grabber®
tips are available in 3 sizes, pincer tips for even
tighter spaces (like ICs & SMDs) in 2 sizes.
Connect them to your wire, or we'll wire
them up for you, ready to use. They’re all
in the catalog, along with a lot of other
“solid gold” ideas.

See your nearest Authorized
Pomona Distributor or contact
POMONA ELECTRONICS,
1500 E. Ninth St.,
PO. Box 2767,
Pomona, CA 91769
FAX (714) 629-3317
(714) 623-3463

FREE

1991 POMONA
CATALOG!
140-pages of newest
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AN ITT EMC WORLDWIDE COMPANY
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————News

America’s first CEBus home
set to open

The Bright Home, the first public
working display of CEBus technol-
ogy in the world, is currently being
constructed in Indianapolis by India-
napolis Power and Light Company
and PSI Energy of Plainfield, In-
diana.

The Bright Home will link a varie-
ty of electronic equipment and appli-
ances into a common intelligent-con-
trol system. The home will show cus-
tomers that the many varied benefits
CEBus technology offers can be ob-
tained for a reasonable cost.

In fact, says Gary J. Shapiro, vice
president of the Electronic Industries
Association’s Consumer Electronics
Group (EIA/CEG), ‘‘unlike other
home automation standards being
proposed, consumers can take a
‘building block’ approach to CEBus
technology, and integrate as many
CEBus products into their home as
their budget will allow.

CEBus, or the Consumer Elec-
tronic Bus, is the home automation
standard being developed by EIA/
CEG. CEBus allows communication
throughout the home between a vari-
ety of electronic products over exist-
ing power lines, twisted (telephone)
pairs, coaxial cable and infrared
means.

‘““We view the Bright Home as a
natural outgrowth of the goals we set
for our CEBus booth at the 1989
Summer and Winter Consumer Elec-
tronics Shows,”’ says George Han-
over, executive director of engineer-
ing for EIA/CEG. ‘The Bright
Home is the most effective way to
show consumers that CEBus technol-
ogy will make their lives easier by fa-
cilitating the use of products they use
in their homes everyday.

The Bright Home will show con-
sumers how CEBus technology can
benefit their lives with the installa-
tion of everyday off-the-shelf wire
during new construction or remodel-
ing. This technology will specifically
benefit older Americans and Ameri-
cans with disabilities.

CEBus technology and products
for the Bright Home are being pro-
vided by Indianapolis-based Home-
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tronics, an integrated electronics con-
sultant. Among the EIA-member
companies contributing CEBus prod-
ucts to the Bright Home are Panason-
ic, Sony and Thomson/RCA. In ad-
dition to touring the Bright Home,
visitors will be able to view an interac-
tive video that will detail the many
ways in which CEBus products can be
integrated into a home.

NPEC 91’ customer service seminar

Managers will view dilemmas from
the customer’s point of view at semi-
nars held during the 1991 National
Professional Electronics Convention
(NPEC 91’) and Trade Show near
Reno, NV. The week-long electron-
ics ‘‘industry happening’’ will be
held in Sparks, NV., August 5-10 at
the Nugget Hotel.

The session ‘‘Turnabout: Put
Yourselfin Your Customer’s Shoes”’
will show service managers how to
deal with customers who have com-
plaints, who are wrong, angry, inde-
cisive or even abusive.

A seminar on getting the most out
of a family business will be followed
by workshops on retirement plan-
ning, business continuity and trans-
fer, and business financing within a
family business. Early arrivers will be
treated to an early-bird session on
‘‘Basic Management.’”’ The conven-
tion will also feature the popular Best
Business Idea Contest.

The technical seminars begin with
a lecture on video laserdisc machines
followed later in the week by two
2-day laboratory sessions. Other
technical seminars are: ‘‘Trouble-
shooting Tough VCR Mechanical
and Electronic Problems,”’ ‘‘Ad-
vanced Digital Circuitry: Digital
TV,” ““Car Audio CD,”’ ““Hot Air
Soldering Techniques,’”’ and much
more.

Instructors will be offered a panel
discussion, ‘‘Making Consumer
Electronics the Career Choice,’’ led
by a cross-section of industry repre-
sentatives, and the seminar ‘‘New
Tools for Teaching Technology: Us-
ing the Video Laserdisc.”’

The trade show will house a com-
prehensive collection of new prod-
ucts and service aids. Manufacturers



of products and test equipment, ser-
vice contract administrators, parts
distributors, software suppliers and
trade publishers will spend two days
showcasing their wares.

For more information and regis-
tration forms, contact NPEC 91°,
2708 West Berry St., Fort Worth, TX
76109 (817) 921-9061.

EIA helps tomorrow’s electronic ser-
vice techmicians with unique model
school program

A new generation of high school
students interested in consumer elec-
tronics is being fashioned with the
help of the Electronic Industries As-
sociation’s Consumer Electronics
Group (EIA). The Model School
Program, now in its second year, will
once again awards two all-expenses
paid trips to the 1991 International
Winter Consumer Electronics Show
(CES) to two students enrolled in
consumer electronics technician
training programs developed by EIA
and operating at Bladensburg, Suit-
land and Crossland high schools in
Prince Geroges County, outside
Washington, D.C. Sixty juniors and
seniors in the three high schools com-
pete against each other for the trips
to CES within an established criteria
developed by EIA’s product services
department.

EIA supports evaluation and testing
of ghost canceling standard

The Electronic Industries Associa-
tion’s Consumer Electronics Group
(EIA/CEG) has announced its sup-
port of the evaluation and testing of
ghost canceling hardware here in the
United States.

“The EIA/CEG is firmly behind
the testing, evaluation and eventual
adoption of a North American ghost
canceling standard,”’ says Gary J.
Shapiro, vice president of EIA/CEG.

The process of ghost canceling em-
ploys special circuitry contained
within television sets to adjust re-
ceived television signals and elimi-
nate or greatly reduce ghosts. This
special circuitry uses a training pulse
that is transmitted from the broad-
casting source as a reference to elimi-

nate these unwanted images, which
are reflected from buildings and oth-
er objects.

Currently, efforts are underway by
the EIA, National Association of
Broadcasters (NAB), and Advanced

TV Systems Committee (ATSC) to
arrive at a standard. According to
George Hanover, EIA/CEG’s exec-
utive director of engineering, ““actual
testing of a standard should begin to
take place this year.”
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Broad test equipment line in
new catalog

Over 100 hand-held and benchtop
test and measurement products, pan-
el meters and accessories are featured
in the new, free catalog from Ameri-
can Reliance Inc., El Monte, CA.
Complete specifications are provid-
ed for a number of new products re-
cently added to the firm’s line, in-
cluding: benchtop, programmable
power supplies, two function genera-
tors, with built-in intelligent 100
MHz frequency counters; a cable
tester with infinite cable storage to
test up to 128 points, simple ‘‘one
shot’> E/EPROM programmer to
program EPROMS up to 27513 and
EEPROMS to 28256. Also included
is a hand-held, drop-proof LCR me-
ter, with dissipation factor of D =
1/Q, a drop-proof DMM/wattmeter
with true ac power measurement to
5.5KW; two heavy-duty hand-held
DMM’s, telephone transmission line
testers, and a heavy-duty power sup-
ply, offering 1-15V variable dc power
and capable of supplying up to 30A.

Circle (60) on Reply Card

New 1991 catalog

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

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

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

Circle (61) on Reply Card

Catalog updates new and used
test equipment

RAG Electronics is offering free
monthly updates of available new
and used electronic test equipment.
Used equipment section highlights
recent arrivals, best values, and one-
of-a-kind clearance items. Updates
feature a wide variety of oscillo-
scopes, spectrum analyzers, DMM’s
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power supplies and much more. New
equipment section includes Tektron-
ix, Fluke and more.

Circle (62) on Reply Card

New catalog introduces SMT and
microprocessor test accessories
Pomona Electronics has intro-

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

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

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

Heath Company announces the
premier issue of ‘‘Home Automa-
tion’’, a catalog that encompasses a
broad scope of consumer products
designed for safety, security, conve-
nience, entertainment and energy
management. These products are de-
signed to create a home environment
that is a safer and easier place to live,
convenient, easy tomanage and ener-
gy-efficient.

This issue is a 36-page, full color
catalog that is highly consumer-ori-
ented, aimed at the do-it-yourself
home enthusiast, as well as the elec-
tronics innovator. Products include
whole house automation and security
systems, motion-sensing indoor and
outdoor lighting controls, wall
switches, security cameras, portable
security alarms, wireless video
broadcasters, wireless phone exten-
sions, flood sensor alarms, energy-
saving thermostats, automatic lawn
sprinkling systems and more.
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Business Corner

Honing your business skills

By William J. Lynott

The profile of the typical electron-
ics service dealer is easy to describe. 1
see it frequently in my travels.

In a surprisingly high percentage
of cases, today’s electronics service
dealer got his start (female owners of
service companies are still relatively
rare) as a service technician. Very of-
ten, his technical skills are consider-
ably above the average of electronics
technicians in general.

Almost uniformly, though, he
founded or bought his service busi-
ness with little or no formal business
training. Despite his skill in maneu-
vering around technical problems, he
lacks knowledge in all but the most
elementary business considerations.
As a result, his business lacks the vi-
tality that could easily be injected in-
toit.

And, I’'m sorry to say, the older he
is, the less receptive he is likely to be
totheidea that his own business skills
are in need of honing. (Please don’t
write or call to accuse me of being bi-
ased against ‘‘older’’ folks. After
nearly 40 years in the business world,
I hardly qualify as a smart alec
youngster.)

Despite this pattern, though, I’ve
also seen plenty of examples of ser-
vice dealers who decided they were
tired of the burden imposed on them
by their lack of business training.
Once they decided to do something
about it, it’s gratifying to see how
quickly new life can be infused into
their businesses.

Realistically, reading a monthly
column like this isn’t going to pro-
vide the kind of business training I’'m
talking about. It can be a start,
though; especially if it sparks enough
interest to generate further efforts.
So, if you happen to fall into that cat-
egory of technician-turned-business-

Lynott is president of William J. Lynott Associates, a
management consulting firm specializing in profit-
able service management and customer satisfaction
research.

man, I offer these suggestions as the
beginning of your program for devel-
oping strong business skills to com-
plement your technical abilities.

First, and perhaps most important
of all, recognize and openly admit
your need for more training. Once
you’ve gotten that out of the way, the
rest becomes much easier.

Then you should begin to look for
opportunities to attend management
courses. They’re all around you, but
you have to make at least a little ef-
fortto find them. Your local commu-
nity college probably offers night
classes that would fit into your sched-
ule. If you belong to a trade associa-
tion, make sure that you attend any
management sessions or seminars
that they sponsor.

In particular, look for courses that
will help you to use and understand
financial statements for your busi-
ness. They are invaluable tools that
can help you only if you understand
the information they contain.

Next, learn to spend more time on
business reading than you probably
do now. And I don’t mean just elec-
tronics trade journals like ES&T. As
important as they are to the success
of your business, trade journals
alone cannot provide the full depth
of management insights that you
need to grow your business to its full
potential. A visit to your local library

will offer you a broad selection of |

general business management mater-
ial. Don’t hesitate to ask your librar-
ian for help. That’s what they are
trained for. Describe your situation
and ask for some recommendations.
People like to be complimented, and
asking a professional librarian for
help is a genuine compliment.

Once you begin to broaden your
perspectives on business manage-
ment, chances are you’ll become
aware of another important charac-
teristic of successful business execu-
tives - strong people skills.

If there is one universal truth in
business, it is that you cannot suc-
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ceed entirely on your own efforts.
Without exception, the world’s most
successful business people affirm the
need for the guidance and help of
others. And one absolute require-
ment in recruiting the help of others -
friends, family, business acquain-
tances, employees - is the ability to
relate comfortably to other people.

It’s sad but true that many fine
people, fully deserving the help and
guidance of others, don’t get it be-
cause they haven’t learned how to
communicate skillfully.

If you stop and think about it, you
will realize that the only effective
way we have to communicate out
thoughts, ideas and objectives is
through the spoken or written word.
How can we ask someone to support
us in a given project if we are unable
to communicate our thoughts with
precision? And yet, that is the handi-
cap that faces every business person
who has failed to develop good com-
munication skills.

And so, as the last step in your pro-
gram for broadening your business
skills, I suggest that you set about to
improve your understanding and us-
age of the English language. Despite
long years of experience, I am still
surprised at the numbers of other-
wise sophisticated business persons
who cannot sit down and compose a
lucid and precise letter. Nothing fan-
cy, mind you, just plain, easy-to-un-
derstand English.

Years ago, I began a little collec-
tion of what I call ‘“‘clunkers” -
amusing business letters that are vir-
tually impossible to decipher. The
collection is large and still growing.
Many were written by otherwise well-
educated people who try to commu-
nicate by trying to be impressive.

I know that to some dealers this
whole business will seem too much
bother and much too theoretical. 1
hope you don’t feel that way. A prac-
tical, carefully thought out market-
ing plan is one of the surest roads I
know to success for service dealers. B
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Test equipment update

Wading through the new multimeters

By Conrad Persson

Let’s face it: even though the
benches of most technicians in well
equipped service facilities bristle with
the latest test equipment, all of it
needed at one time or another, the
test device of choice for most techni-
cians is the trusty DMM. It’s small,
lightweight, compact, familiar, easy
to use, and in a lot of cases it’s the
only piece of test equipment needed.

Of course no simple piece of test
equipment will allow even the best of
technicians to troubleshoot every
problem; that’s why there are so
many specialized pieces of test equip-
ment to make troubleshooting more
efficient. But the ever increasing cap-
abilities of today’s multimeters make
it possible to troubleshoot more and
more kinds of problems with nothing
but the DMM.

Increasing capabilities

A glance at the New Product sec-
tions of any of the magazines aimed
at electronics technicians and engi-
neers will reveal that the DMM of to-
dayis a far cry from the DMM of just
a few years ago. For starters, the size
of these devices seems to have stan-
dardized at something just a little
larger than shirt pocket sized.

No doubt the design and capabili-
ties of DMMs have responded to the
same forces that have contributed to
the recent changes in the consumer
electronic products that they are used
to measure. For one thing, the users
have demanded that they do more
and do it better, and the increasing
miniaturization and decreasing cost
of electronic components and ICs are
making it possible to put more and

Persson is editor of ES&T. »

more functions in a smaller and
smaller space with steady or decreas-
ing cost.

A closer look at a modern DMM
will reveal some other amazing
changes that have taken place in the
last few years. Most of today’s
DMMs feature nice large LCD dis-
plays. But besides featuring large nu-
merals for digital readout of the
value being measured, most also fea-
ture some kind of ‘‘bar-graph’’ dis-
play; a row of small vertical bars at
the bottom that react to the measured
parameter, much as the pointers of
the old standby analog meters.

The bar graphs were added be-
cause DMM users complained that
while the digital readout was great
for precise measurement of steady-
state values, the swinging of the old
standby pointer gave a nice indica-
tion of trends that was missing from
the changing digits of the numeric
display.

But that’s not the only thing that’s
changed in the last few years. Here
are some of the other features that
some of today’s DMMs offer.

Diode check and transistor beta

Because most of today’s electronic
equipment is based on solid-state
components; diodes, transistors,
ICs, a handy feature for electronics
specialists would be a small, hand-
held tester that would test semicon-
ductor junctions and also test to see if
transistors were providing the ampli-
fication they were designed for.
DMM manufacturers responded to
this need by adding tests for diode
junction and transistor beta (Hfe).

Capacitance and frequency check
Until recently, you could check
volts, amps and ohms on your
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DMM, but if you wanted to deter-
mine the value of a capacitor or mea-
sure the frequency of a waveform
you had to pull out the capacitance
meter or the frequency counter. Now
that the manufacturers have added
not only capacitance measurement
but also frequency measurement to
the high-end DMMs, you can, within
limits, measure those parameters
with the trusty, familiar DMM as
well.

Still more

But today’s DMMs don’t stop
there. Many also offer true RMS
measurement, differential measure-
ment, continuity indicators, reading
hold, LED test, high voltage warning
indicator, oversize display. Depend-
ing on your particular needs, you
may want a DMM with all of these,
or none, or something in between.

Keep a log

Prices of today’s DMMs range
from somewhat less than $100 to sev-
eral hundred dollars. Which one
should you buy? That’s a question
that only you can answer. All of the
major brands of meters are reliable,
rugged, accurate, and the manufac-
turers stand behind the product. The
biggest differences in DMMs are the
differences in number of functions
and ranges, accuracy and ruggedness.

For example, you’ll find that the
low end meters typically have cases
that are manufactured from a plastic
material that may crack or break if
the unit is dropped from any signifi-
cant height. Another feature you’ll
find in the higher priced meters that
you won’t find in the less expensive
meters is a gasket where the two
halves of the meter come together in
order to keep out contaminants.



Furthermore, the lower end meters
will usually offer only the standard
functions like ac and dc volts, ac and
dc milliampere measurements and
ohms. They’re usually lacking mea-
surements such as capacitance, diode
test, true RMS and other advanced
features. The best way for you to de-
cide which of the features and func-
tions you’ll need in a meter is to make
a list of those that you regularly use
or depend on and compare that list to

YOUR NEEDS

the list of features offered by the me-
ters you have in mind. When you find
the meters that come closest to your
set of requirements, consider which
brand name or names you feel best
about, then look at the prices.

Your best bet in a meter is the least
expensive one that meets your re-
quirements and has a name you can
trust. One way to make the correct
decision when decision time comes is

to make notes, either separately, or |

DMM COMPARISON CHART
MFR 1

on your service logs each time you
make some kind of measurement.
Then when you’rein the process of
selecting a DMM you can review
those notes to see how often you
make measurements with the DMM,
what kinds of measurements you
make, and what kinds of measure-
ments would have been easier if your
DMM had those functions. Such a
procedure will help you through the
maze of modern DMM s, [ |

MFR 2 MFR3

MODEL

LIST PRICE

FUNCTIONS

DC Volts
Ranges
Accuracy

AC Volts
Ranges
Accuracy

Ohms Ranges

AC & DC Current Ranges

Maximum Current

Frequency Accuracy

Sensitivity (2KHz-2MHz)
Low Level Sine Waves
TTL & CMOS

Capacitance
Ranges
Accuracy

Transistor Beta

Max Reading

OVERLOAD PROTECTION

Volts
200 mV Ranges
All Other Ranges

Frequency Ranges

Ohms Ranges

INDICATORS

Continuity

Logic Probe

Diode Test

LED Test

Battery Life

Size

Warranty

Heavy Duty

High-Voltage
Warning Indicator

Peakhold

Oversize Display

Figure 1. Usingacomparison chart such as this, you can pindown your DMM needs and compare the offerings of several

manufacturers to those requirements.
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Servicing VCR servo problems

By Brian Phelps

Regardless of size and volume of
business, service centers that service
VCRs all have one thing in common:
the defects that they encounter most
frequently are mechanical. This in-
cludes belts, idlers, pinch rollers, and
dirty VCRs in need of cleaning. But
why are some technicians having dif-
ficulty servicing VCRs, especially if
70% of the problems are truly
mechanical?

Mechanical or electrical servo

Often a technician can be misled
down dark alleys when a VCR comes
in for repair and the defect isn’t me-
chanical. It’s the electrical defects in
30% of the VCRs that need repair
that tend to throw many techs for a
loop.

Many technicians have found that

VCR servo problems are tougher to
troubleshoot than problems in other
VCR circuits. However, with a good
understanding of how VCR servos
work, adequate test equipment, and
organized troubleshooting methods,
servicing servos can be made man-
ageable. Let’s first look at why servo
circuits can present a challenge for
servicers:
1). Servos have both electrical and
mechanical components. Either the
electrical or the mechanical defects
can cause nearly the same symptoms.
2). Servos are self-correcting feed-
back loops. A problem in any part of
the loop causes all the signals to be
wrong. This makes it tough to find
problems with only a meter or scope.
3). Most servos use a feedback loop
inside another feedback loop (more
detail on this later). A defect in either
loop causes the signals in both loops
to be wrong, making signal measure-
ments confusing.

Phelps is Marketing Specialist with Sencore for Elec-
tronics Service Centers,

1) Varying
Friction
<— 4) Tension

2) Speed
Variations

Figure 1. The electrical circuits must constantly correct for any mechanical variations.
Unfortunately fortechnicians, many defects can be tough to determine if it is mechanical

orelectrical.

4). There are two separate sets of ser-
vos; the capstan servo controls tape
movement, and the drum (or cylin-
der) servo controls the spinning video
heads. Problems in one may cause
symptoms similar to symptoms caused
by problems in the other.

5). The servos interact with the sys-
tem control circuits. Servo problems
often look like system control prob-
lems and vice versa.

6). Servo problems may look like a
luminance circuit defect, or vice versa.

The functions of the servos ina VCR

The main purpose of the servos in
a VCR is to electrically correct and
synchronize the mechanical compo-
nents in order to record or reproduce
video and audio. In order for the
VCR to produce a normal picture
during playback, the spinning video
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heads must travel over the exact same
tape path traveled by the heads dur-
ing recording. The servos must cor-
rect for many varying mechanical
factors during the playback mode in
order to maintain this precise head/
tape relationship. Some of these me-
chanical factors are (see Figure 1):
1). Varying friction between the
heads and the tape, which causes the
speed of the heads to change.
2). Variations in the exact tape speed
from one VCR to the next.
3). Stretching of the tape, which
changes the tiny physical spacing
between the stripes of video infor-
mation.
4). Miscellaneous variations, such as
power supply regulation, tape ten-
sion, wear on the motor bearings,
and changes in mechanical parts.

To correct for all of these vari-
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Figure 2. All basic servos are made up of these five stages: reference, error detector, motor, motor driver, and a signal transducer.

ables, the servos must track the tape
through the VCR and continually
make corrections. Before we can ac-
tually look at troubleshooting the
servo circuits, lets take a couple of
minutes and remind ourselves what
makes up a typical servo.

Servo components

The basic servo has five main sec-
tions (see Figure 2):
1). Motor: The motor’s speed must
be controllable. Various schemes are
used, but all have a way to adjust
speed by varying a dc voltage.
2). Transducer: A transducer con-
verts the mechanical motion into an
electrical signal that the circuits can
process in order to provide informa-
tion to the correction circuits.

3). The Reference Oscillator: The |

only way to tell if the transducer out-

put represents an error is to compare

it to a known goodsignal. VCRs use a
stable 29.97Hz reference signal for
comparison.

4). Error Detector: The error detector
compares the phase or frequency of a
transducer output with the reference
signal and produces a varying dc sig-

nal. The varying dc then corrects the |

motor speed through the motor
driver.

5). The Motor Driver: The motor
driver converts the dc voltage from
the error detector to the form needed
to control the motor’s speed.

The dual-loop servo

Most VCR servos now use both a
speed loop and a phase loop (see Fig-
ure 3). The function of the speed loop
is to quickly get the motor to a speed
near the normal operating speed.
This loop can be very fast, but does
not have to be extremely accurate,

because it provides coarse control of
the motor speed.

The phase loop, then ‘“‘fine tunes’’
the actions of the first loop. The
phase loop compares the phase of the
control track or a pulse generator to
the 29.97Hz reference signal, just as
the single-loop servos did. However,
since it only has to make minor ad-
justments to the correction supplied
by the speed loop, it can do so quick-
ly. By combining the two loops, we
get both correct speed and precise
positioning.

Organized troubleshooting methods
can simply servo analysis

The main difficulty in isolating
servo problems is the way several
feedback loops overlap each other.
It’s common to spend time trouble-
shooting one loop, and tc learn later
that the trouble was really in a differ-
ent loop. To avoid this, follow these
steps (each is covered in detail later):
¢ Confirm that the symptom is really
a servo problem by analyzing the
symptoms with a test tape. This is a
tape that you can make for yourself
on a properly adjusted VCR by re-
cording a selection of signals from a
video test pattern generator, and
from an audio tone generator. Re-
cord the same information in all
three VCR speeds; SP, LP and SLP
so that you can check both the VCR’s
ability to play at all three speeds and
the VCR’s ability to switch properly
among all three speeds.
¢ Confirm that the 3.579545MH:z
reference signal is correct using a
digital frequency counter.

Check the feedback loop
e Confirm if the cylinder and cap-
stan loops are locked to each other by

June 1991

comparing the head-PG and the con-
trol-track signals to see if they are
locked together.

e Separate problems in the capstan
servo from thosein the cylinder servo
by testing the 29.97Hz feedback sig-
nals of both to see which one is wrong
(see Figure 4).

¢ Once you’ve isolated the problem
to one of the servos, separate speed
from phase loop problems with a
combination of signal tracing and
signal injection.

e Narrow the problem to a particular
component with signal tracing or
component tests.

Step 1: Confirming that it’s a
servo problem

Most servo defects cause picture
tearing, and may also affect the li-
near audio. Some servo troubles may
also blank the picture, hiding the true
symptom.

Picture tearing may take several
forms. Sometimes the picture is clear
for a while, gradually turns to noise,
and then gradually returns to nor-
mal. In other cases, a noise bar inter-
mittently moves through the picture,
either from top to bottom or from
bottomto top. Instill other cases, the
picture jumps up and down, or noise
appears at the top or bottom of the
picture.

Servo symptoms can be even more
confusing when they combine with
problems in other circuits. The fol-
lowing checklist can help you deter-
mine which problems are servo relat-
ed and which are not.

Probably are servo related:
¢ Linear (not Hi-Fi) audio is at
wrong speed.

e Linear audio is changing in pitch
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(warbling). Picture alternates between
clear and snowy at a regular rate.
e A horizontal noise bar passes
through the picture from time to
time, either moving top to bottom or
bottom to top. Picture noisy, and ad-
justing the tracking control has no
effect.

May or may not be servo related:
e Jitter, or noise near picture top or
bottom. Screen is blank, or audio is
muted. Tape loads, but does not
play.
e Machine begins to move tape, but
then shuts down.
e VCR plays tapes it recorded okay,
but will not play tapes recorded on
another machine.

Probably not servo related: (Prob-
able cause shown for each)
¢ Picture is always snowy or con-
stantly noisy, but tracking control
changes results. (Bad head signal)
¢ Picture has a noise bar which re-
mains in the same position on the
screen. (Tape path)
¢ Picture has a line running horizon-
tally across the screen from left to
right. (Scratched tape)
e Color is intermittent (or missing)
but black and white (luminance) sig-
nal is okay. (Bad color circuit or
weak head signal)
¢ Picture changes in brightness as
tape plays; especially on copies of
tapes. (Copy protection on copied
tape)

Step 2: Testing the reference signals

If symptoms point to the likeli-
hood of a servo problem, follow a
plan to isolate the specific problem.
If the VCR lets you get to the 29.97Hz
reference signal, test it first. Errorsin
this signal can produce a wide range
of symptoms, including loss of color,
poor horizontal sync, and incompati-
bility between tapes recorded in one
VCR versus another.

The two essential parameters of
the reference signal are its frequency
and its amplitude. A quick check of
waveshape with a scope is not ade-
quate to confirm either.

The peak-to-peak amplitude must
be large enough to trigger the later
stages. If the amplitude is low, the
circuits may intermittently trigger on
the signal, which leads to unreliable
operation. Simply use a ‘““VPP’’ me-
ter or count graticules on your scope
to verify the correct signal amplitude.

The signal must operate at the cor-
rect frequency, since the color and
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Figure 3. Modern VCR servo circuits use both a speed and a phase loop for the cylinder
and capstan motors. This requires technicians to troubleshoot and understand the opera-

tion of four servo loops.

sync frequencies of the played back
video are affected by the servos.
Even a 100Hz error in the reference
can change the color and the horizon-
tal sync frequencies enough to cause
problems.

To test the reference frequency,
you must use either an oscilloscope
with a digital frequency display, or a
frequency counter. Counting the
scope graticules simply will not give
you the accuracy needed.

Step 3: Compare cylinder and
capstan feedback

Sometimes a servo symptom di-
rectly indicates if a problem is in the
capstan or cylinder (sometimes called
head or drum) servo. For example,
audio at the wrong speed shows that
the capstan servo is turning at the
wrong rate. Or, you can occasionally
confirm that a cylinder motor is turn-
ing much too fast or slow by its sound.

But many problems are more sub-
tle. They could be caused by prob-
lems in either servo. For example, a
defective capstan phase loop can
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cause intermittent picture tearing.
The capstan’s speed loop may oper-
ate the motor so close to normal that
the tape’s audio plays normally,
which could lead you to troubleshoot
the cylinder servo.

The easiest way to confirm if the
servos are locked is to compare the
phase feedback signal in each servo
to the phase signal in the other servo.
If the servos are working, these two
signals are locked to each other, indi-
rectly through comparison to the in-
ternal 29.97Hz reference signal. If
they are locked, the problem is not
really in the servos, so you should
turn your attention elsewhere.

The capstan feedback signal comes
from the control-track head. The sig-
nal at the head itself is usually very
small, so you may wish to pick up the
signal after an amplifier.

A special signal, called the ‘‘con-
trol track,”’ lets the VCR detect vari-
ation in tape movement. The control
track is recorded along the bottom
edge of the tape by a stationary head
to mark the spot where the spinning
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Figure 4.The exact frequency of the
29.97Hz reference signal is critical. Al-
though most technicians and service lit-
erature refers to this signal as 30Hz, it
must be 29.97Hz or the servo circuits will
not operate correctly.

video head begins recording a verti-
cal frame of video information.

The control track signal is a
29.97Hz signal synchronized to the
video head rotation. One of the sig-
nal transitions marks the beginning
of a video frame of information.

Because the video heads use an azi-
muth shift to reduce interference, the
same video head must play back the
signal track it recorded. The servos
compare the timing of the control
track transition to keep the correct
head in contact with the correct sig-
nal path at all times.

The cylinder feedback comes from
the PG generator on the head-motor
assembly. Some VCR motors com-
bine the PG and the FG signal into
one output.

Remember, some servo problems
cause the VCR to work correctly on
one or more tape speeds, but not on
others. If you suspect speed compati-
bility problems, use a test tape re-
corded with samples of each tape
speed. Confirm that the servos prop-
erly switch from one tape speed to the
next.

Separate cylinder from
capstan problems
If the signals are not locked to each
other, use a frequency counter to de-
termine which one is wrong. Each

PG feedback signal should measure
29.97Hz, within 0.1Hz.

If the control track signal has the
correct frequency, measure the PG
signal from the head assembly. If the
deck uses a circuit which combines
the PG and FG signal into one pulse
train, you’ll need a sync separator,
either as part of your oscilloscope or
asaseparate device in order to trigger
directly to either the PG or FG signal.

Separate phase from speed loops

The comparison of the 29.97Hz
feedback signals identifies whether
problems are in the capstan or the
cylinder circuits. If the defective sig-
nal is very close to the correct signal,
the speed loop is most probably
working, so troubleshoot the phase
loop.

If the frequency is considerably
out of tolerance, you can’t be certain
which loop is defective, so the fol-
lowing steps are needed to confirm
the problem.

The combination of signal injec-
tion and signal tracing works the
best. Inject a dc voltage into the test
point that controls the motor speed.
This is the test point after the circuit
that mixes the correction voltages
from the error detectors from the two
loops.

By manually adjusting the voltage,
you should be able to control the mo-
tor’s speed until it runs near the nor-
mal speed. (Sometimes, the motor
will ““fight”’ adjustment to the exact
speed, since one of the servo loops
may cause the voltage to change as
you adjust the dc supply control to a
voltage near the ideal level. The mo-
tor might jump between speeds
above and below normal rates).

If you cannot get the motor to a
speed near normal, suspect a prob-
lem in the motor or the motor driver.
Adjust the external dc until the mo-
tor runs as close as possible to its nor-
mal speed. Then, follow the FG sig-
nal path.

Measure the FG output directly, to
confirm that it produces an output of
the correct amplitude and frequency.
Remember that the frequency will
probably not be exact, since the ex-
ternal dc voltage only gets the motor
close to the correct speed.

If the FG signal appears normal,
continue tracing the signal through
the various stages back to the FG er-
ror detector. If the entire FG loop has
normal signals, finish your test of the

June 1991

STOP
REPLACING

VCR IDLERS

DISTRIBUTORS DON'T
WANT TO SELL T
MANUFACTURERS DON'T
WANT US TO MAKE T
OUR CUSTOMERS ARE
RE-ORDERING!

Prorachi™ TRF ™
Torque Restore Fluid

Unlike any chemical you have ever
used. Restores lost grip to belts,
wheels, and clutches that are used
in VCR’s, camcorders, cassettes,
works virtually 10 out of 10 times.
It's quick, clean and efficient...

One ounce of | TRF [™will restore at
least 70 Idlers.

$9.95

Prorachi™ Infrared Tester

Checks Infrareds in VCR’s, and R/C
hand units.

Checks lasers in C/D, video laser
players.

Industrial applications

Auto/On

Just point probe to unit being tested,
if lite on tester lites infrared or laser

is working.
$29.95

Prorachi™ Diagnostic Disk Strobe

Instant analysis for the servo circuit
Just place on top of a VHS video
head. Checks speed of upper cylinder.

$4.95

nreaeH:

“The Profit Wedge”

10 Day Money Back Guarantee
2343 N.W. 20 Street
Miami, FL 33142
Phone: (305) 638-5032
1-800-759-6767
©1991 Prorachi Electronic Corp

$3.95S&HC.0.D.33.75
Florida residents add 6 % tax

™

Circle (24) on Reply Card

Electronic Servicing & Technology 17




How Accurately Can You Defermine -

Is It The ervos Orlsn't [1?

Are Servo Defects Costing You:

* Profits - by spending too much time on the VCR you’re presently
servicing, and not getting to the VCRs with the easy defects?

* Time - by mistakenly troubleshooting in the video stages when
the defect is actually in the servo circuits?
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speed loop by connecting your scope
probe to the error detector output.
Carefully monitor the dc level as you
change the speed of the motor by
varying the dc substitution voltage.

If the error detector does not re-
spond, suspect that the error detector
or the storage capacitor at its output
may be the problem.

If the speed loop checks okay, the
problem is most likely in the phase
loop. Trace the signals from the
phase-loop’s PG source through the
error detector, just as you did in the
speed loop. One important differ-
ence happens when you vary the
speed of the motor manually. The
phase loop will normally alternate
between highest and lowest values,
even if the motor is turning at nearly
the correct speed, since the phase be-
tween the PG and the reference sig-
nals are random. If you see very
small changes at the error detector
output, check the components relat-
ed to the error detector.

Step 4: Special notes on pulse width
modulator correction signals

When testing pulse-width-modu-
lator (PWM) error detectors, watch
for correction at the PWM output,
ahead of the low-pass filter (LPF).
Confirm normal correction by in-
creasing the physical drag on the mo-
tor or a pulley to see if the PWM duty

cycle changes in a normal fashion.
Lightly touch a rotating part with
your finger to cause a change.

When connected ahead of the
VCR’s LPF, a digital dc voltmeter
shows the average dc level represent-
ed by the square wave, which is the
same correction voltage at the LPF
output. A scope should be used to
view the actual response of the
waveform.

With aservo defect, the PWM out-
put will often be abnormally steady
or varying rapidly from maximum to
minimum width. The steady condi-
tion may be a square wave with con-
stant duty cycle, one at maximum or
minimum width, or a steady dc near
the peak PWM value or ground.

Finally, test the motor and motor
driver. Servo problems are often
caused by mechanical or electrical
problems in the motor or its driver,
which are after the error detectors. If
so, both loops will test normally as
you move through the various test
points, but servo errors remain.

The way the motor responds to
your substitute dc controlling signal
tells a lot about the operation of the
motor and motor driver. Changing
the substitute dc value should cause
the motor to change speeds, but the
motor should turn smoothly at any
speed.

You might not be able to get the
motor to its exact operating speed,

because the motor driver has ex-
tremely high gain. It is normal for va-
riations of only a few tenths of a volt
from the normal ‘zero correction’’
level to drastically change the motor
speed.

The important thing is that atten-
tive control of the dc voltage should
let you get the rotational speed near
normal. If the motor fails to turn, or
if it always goes too fast or too slowly
with a normal range of dc inputs, the
servo problem is in the driver or the
motor.

If you think the motor driver cir-
cuits are at fault, continue to feed the
substitute dc voltage into the driver,
while you trace the two or three phase
ac motor drive signals with your
scope. Confirm that each driving sig-
nal has the same waveshape, fre-
quency, peak-to-peak level, and dc
bias as the others by observing the
CRT. If one signal differs from the
others, the driver circuits are at fault,
or the motor has a bad winding.

If you still have any questions on
VCR servo servicing whether it be
mechanical or electrical, there are
many sources of information avail-
able to help, from books, video tapes,
test instrument companies, to Tech
Schools. But don’t get discouraged
when caught in the servo loop, just
remember each stage has a basic
function and simply break the loop
and take control of the circuit. B
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Understanding AGC-Part Il

By Lambert C. Huneault, CET

This is the final installment of a
three part series. In the first install-
ment, which appeared in the
February 1991 issue, the author
described the fundamental principles
of AGC and some of its applications.
The second installment covered for-
ward AGC, reverse AGC, AGC in
FM radios and AGC in television.

This concluding segment contains
information on keyed AGC, delayed
AGC, AGC controls, AGC in inte-
grated circuits, automatic color con-
trol (ACC) and automatic saturation
control (ASC).

Please note that we have continued
the figure numbers from the previous
articles, so there are no Figures 1
through 8 in this instaliment. Figure
9, which appeared in Part II of this
series is repeated here because the
conclusion of that part is needed as
introduction to this part.

Television AGC
The end result of television AGC,

articles on AGC is that the video sig-

nal reaching the CRT remains virtu-

| ally constant in overall amplitude
. (steady contrast) even when signals

as discussed in Part I1 of this series of |

lﬁ\eault now retired, was an electronigs instructor
and head of the REE Department at St. Clair College
of Applied Arts and Technology in Ontario, Canada.

of different strength are tuned in.

Or so it would seem!
Unfortunately, there’s a fly in the
ointment . . . three of them, as a mat-
ter of fact! The first problem is that
in addition to varying in response to
changes in the RF signal strength (as

it should), the average voltage of the |

detected video signal also varies in re-
sponse to changes in
brightness.

In Figure 9, the dc voltage at the
output of the detector becomes more
negative during a dark scene, while

picture |

bright pictures produce less- negative |

voltage. This affects AGC operation
adversely.

Secondly, if high-amplitude noise
is received with the signal, excessive
AGC voltage is produced.

And thirdly, simple AGC is too
slow-acting to effectively combat air-
craft flutter; the reason being the
long time constant of the R1-Cl low-
pass filter necessary to filter out the

lowest frequency components of the |

video signal, such as 60Hz vertical
blanking and sync.

Keyed AGC to the rescue!

Switching the AGC detector at the
horizontal sync rate provides an ef-
fective and very popular solution to
the triple-pronged problem. Figure
10 is an example of this switching
concept, usually called keyed AGC
or gated AGC.

Positive-going video is applied to
the base of the AGC gate (Q1). Note
that the collector of this transistor is
not supplied with any Vcc voltage.
Instead, positive-going keying pulses
from the flyback transformer pro-
vide it with ““temporary B+’ during
each horizontal retrace.

QI is normally cut off because its
base-emitter junction is reverse bias-
ed by the negative dc voltage supplied
via the AGC control. However, the
peaks of the video signal (sync
pulses) are sufficiently positive to
overcome this reverse bias and drive
the transistor out of cutoff at the
same time as the keying pulses are ap-
plied to the collector via C1 and X1.
Although very brief in duration—the
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transistor switches off as soon as the
sync and flyback pulses end — there-
sulting collector current charges the
AGC reservoir (capacitor Cl) with
the polarity shown.

Naturally, the stronger the RF sig-
nal tuned in, the higher the amplitude
of the sync tips in the composite vid-
eo signal, and the heavier the transis-
tor conduction; hence, the greater
the charge on C1. During the rela-
tively long interval between keying
pulses, C1 discharges to ground via
RS, R6 and R7.

Q2is an emitter follower. Forward
bias for its base is supplied from a
— 10V source via the R9-R7 voltage
divider and resistor R6. The C1 dis-
charging current simply increases
this forward bias by an amount pro-
portional to signal strength.

The AGC output is taken off the
emitter of Q2 and filtered by C2. The
negative voltage on the AGC line is
applied to the controlled RF and IF
stages.

X1 is a protective diode used to
prevent the negative dc voltage pro-
duced by C1 (and the negative alter-
nation of flyback transformer signal)
from being applied to the collector of
Ql, because it would forward bias
the collector-base junction.

Advantages of keyed AGC

What’s so great about keyed
AGC? Well, for one thing, the AGC
filter capacitor (C2 in Figure 10) can
be made much smaller than in the
simple AGC circuit of Figure 9, be-
cause the lowest frequency present in
the AGC output is the 15kHz hori-
zontal scanning frequency. There-
fore the filter can feature a much
shorter time constant, enabling the
AGC voltage to change fast enough
to combat aircraft flutter.

However, the main advantage re-
sults from the fact that the AGC gate
remains in the off state during the rel-
atively long period between sync
pulses. It doesn’t matter whether
high-amplitude noise pulses occur
during this interval, or whether the
televised scene is bright or dark, the
AGC voltage remains unaffected be-
cause the gate is turned off.

For this reason, gated AGC is gen-
erally featured in modern TV receiv-
ers, monochrome as well as color.
The AGC circuitry may vary sub-
stantially from one model to an-
other, but the circuit of Figure 10 il-
lustrates the basic principle of keyed
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AGC. Also, Q2 illustrates the idea of
amplified AGC. Although the emit-
ter follower doesn’t provide any volt-
age gain, its current gain is what’s im-
portant because the AGC line has to
supply base current to the controlled
RF and IF transistors. Some circuits
do, however, feature an AGC volt-
age amplifier.

Delayed AGC

Applying AGC to the RF amplifier
is fine and dandy when strong signals
are received. But when the receiver is
tuned to a weak signal, any AGC
voltage—even though small—ap-
plied to the tuner is bound to reduce
the signal-to-noise ratio and possibly
result in snowy pictures. For this rea-

son, it is desirable to delay the appli-
cation of AGC voltage to the RF
amplifier until the signal becomes
stronger.

A wide variety of delayed AGC cir-
cuits have been used over the years,
ranging in complexity from a simple
resistor connected between B+ and
the RF AGC line (with or without an
AGC clamp diode), to more elabor-
ate circuitry featuring one or more
transistors.

Figure 11 is a simplified schematic
of a typical delayed AGC circuit; Q2
is the AGC delay transistor. The neg-
ative dc voltage produced by the
AGC gate is amplified and inverted
by Ql, thus providing positive con-
trol voltage for the IF amplifiers. An
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increase in signal strength causes the
Q1 base voltage to become less posi-
tive. The resulting increased conduc-
tion in the PNP transistor causes its
collector voltage to become more
positive; this increasing voltage is ap-
plied to the controlled video IF amp-
lifiers (NPN transistors), decreasing
their gain (forward AGC mode).

Under no-signal or weak-signal
conditions, and with the AGC delay
potentiometer properly set, the base-
emitter junction of the AGC delay
transistor is reverse biased because
the base of Q2 is more positive than
the collector of Q1. R1and R2 form a
voltage divider, and since Q2 is not
conducting, only bleeder current
flows through R1; as a result, the RF
AGC line is just positive enough to
forward bias the RF amplifier into
the maximum gain region of its tran-
sistor characteristic curve.

However, under strong signal con-
ditions, the voltage produced by the
AGC gate is sufficiently negative to
allow the Q1 collector voltage to be-
come more positive than the base of
Q2, thus forcing the AGC delay tran-
sistor into conduction. With Q2 turn-
ed on, the voltage drop across R1 in-
creases, making the RF AGC line
more positive and reducing the gain

of the RF amplifier (NPN transistor)
also operating in the forward AGC
mode.

So we’ve seen that by delaying the
tuner AGC, maximum RF amplifier
gain is available for weak signals
when it’s needed, thus providing a
maximum signal-to-noise ratio; but
when a strong signal is tuned in,
AGC voltage gets applied to the tun-

er, preventing the RF amplifier from |

overloading, thus avoiding cross-
modulation.

AGC controls

TV receivers often feature AGC
level controls, such as the main AGC
control in Figure 10 and the RF AGC
control (AGC delay) in Figure 11.
Because AGC circuitry varies a lot
from model to model, there is no
standard procedure for adjusting
these controls; it’s best to consult the
manufacturer’s instructions con-

tained in service manuals. In general, |

however, the master AGC control is
adjusted first, by tuning the receiver
to a strong signal and adjusting the
control until the picture overloads;
then the control is backed off until a
normal, stable picture is obtained.
Next, the RF AGC control is adjust-
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ed for minimum snow with the re-
ceiver tuned to a weak station.

AGC in integrated circuits

Instead of being fabricated of dis-
crete components, the AGC circuitry
is often integrated within the IF chip
in modern receivers. And in some
ICs, the AGC voltage is no longer
keyed by horizontal retrace pulses.
Figure 12 shows some of the function
blocks contained in a typical picture
IF chip. The block labeled IF AGC
contains the AGC detector; note that
it is not keyed by horizontal flyback
pulses. The noise canceling circuit
provides the AGC system with noise
immunity.

Automatic color control (ACC)

The function of automatic color
control (ACC) is to keep the overall
amplitude of the chroma signal con-
stant at the output of the bandpass
amplifier, under varying input signal
conditions. Without ACC, the view-
er would often have to adjust the col-
or control when changing channels.
The concept is similar to AVC in an
AM radio; recall that the listener
would frequently have to adjust the
volume control, were it not for AVC.




In a color receiver, chroma is an IF
signal (3.58MHz AM sidebands) very
similar to the amplitude modulated
455kHz IF signal in a radio or 4SMHz
IF signal in the picture IF section of a
TV. It’s not surprising, then, that the
bandpass amplifier (sometimes called
color IF amplifier) features automat-
ic gain control. The feature is gener-
ally called ACC, to differentiate it
from the RF/IF AGC.

Just as AGC circuitry produces a
dc output which is proportional to
the amplitude of the sync pulses in
the video signal, ACC produces a dc
output proportional to the amplitude
of the color sync (color burst) signal.
This dc output is used to control the
bias—and therefore the gain—of the
bandpass amplifier.

The block diagram of Figure 13 il-
lustrates the ACC concept. Notice
that the gain of the chroma (band-
pass) amplifier is controlled by the
ACC bias in addition to the manual
color control. This dc control voltage
comes from the output of the ACC
detector whose input is the color
burst signal. Although a separate
ACC detector is featured in some re-
ceivers, the ACC bias is obtained
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from the AFPC circuit in others.
Either way, the bias is still derived
from the burst signal.

When changing channels, there are
variations in RF signal strength at the
antenna input, as well as differences
in tuner alignment and gain. These
differences would affect the ampli-
tude of the chroma signal and pro-
duce variations in color saturation,
were it not for ACC.

Here’s how automatic color con-

|

trol works. Assume that the chroma
signal amplitude increases at the out-
put of the bandpass amplifier. The
amplitude of the color burst is likely
to increase also, because burst and
chroma signals have the same fre-
quency (3.58MHz) and pass through
the same stages (video amplifier,
bandpass amplifier and burst gate).
So, the increasing burst amplitude
atthe ACC detector’s input produces
more dc voltage (ACC bias) at its
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output. This increased bias reduces
the gain of the bandpass amplifier,
automatically offsetting the initial
increase in chroma signal amplitude.
The reverse is true when the chroma
signal tends to decrease in amplitude.
Therefore the chroma sidebands
reaching the color demodulator tend
to maintain a steady signal strength,
ensuring constant color saturation.

Automatic saturation control (ASC)

The premise that whenever the
chroma signal is increasing in strength
the color burst signal does likewise, is
not always true. At the broadcasting
end, it’s quite possible for the aver-
age color saturation to change with-
out a corresponding change in burst
amplitude; for example when the pic-
ture source switches from live pro-

gramming to a taped commercial. Of |

course, receiver ACC cannot com-
pensate for this situation, and exces-
sive saturation (bleeding reds, for ex-
ample) might appear on the screen at
times.
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To rectify this problem, some
manufacturers have featured auto-
matic saturation control (ASC) cir-
cuitry rather than ACC in their re-
ceivers. ASC serves the same purpose
as ACC, i.e. it automatically controls
the gain of the bandpass amplifier;
but it differs from ACC in that the

| ASC bias is derived from the chroma
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signal itself, rather than from the
burst.

Figure 14 illustrates the concept.
Note that a sample of the chroma sig-
nal is fed to the ASC detector. Should
its average amplitude increase or de-
crease, the resulting ASC bias would
change, causing the gain of the band-
pass amplifier to decrease or increase,
respectively, thus maintaining fairly
constant color saturation.

Unfortunately, ASCisn’t a perfect
solution to the color saturation prob-
lem, because it can actually prevent
the reproduced colors from becom-
ing more vivid when the saturation is
supposed to increase, for example.
Therefore ASC has never been as
popular as ACC.

Some manufacturers—such as
Electrohome, some years back—
wanting the best of both worlds, ac-
tually featured both ASC and ACC
in some of their receivers. The ACC
bias controlled the gain of the first
chroma amplifier stage, while ASC
controlled the gain of the second
chroma transistor.

ACC is what you’re most likely to
find in today’s color receivers, but
sometimes you have to look hard for
it because it’s buried somewhere in a
chroma processing IC and the fine
print of some schematics necessitates
the use of a magnifying glass if you
wish to find it. But rest assured, it’sin
there somewhere!

So there you have it, folks . . . a
survey of AGC and its clones. If you
managed to stick with us throughout
the article, you should know by now
that ACC, ASC, AGC, ALC and
AVC are all applications of the same
basic principle: automatic gain
control. [ |




——— Audio Corner

How to boost AM

reception

By John Shepler

The AM radio band is still alive
and well. Programming has switched
to more news, talk and weather than
music. In times of major news events
such as those we have experienced re-
cently, people suddenly remember
that their receivers have another
band that can keep them better in-
formed on fast breaking events. It is
then in many cases that they also dis-
cover how poor the reception is.

AM reception does not have to be
second rate. True, many FM receiv-
ers have a relatively Lo-Fi AM sec-
tion with frequency response only to
SkHzor so. The narrow bandwidth is
to filter out noise and interference. A
side effect is that music sounds dull
compared with FM. However, talk
formats sound just great. Great, that
is, only when the signal is strong.

A strong signal is needed to over-
come noises such as thunderstorms
and arcing motors. It is also needed
to overpower the multitude of signals
on the same and adjacent channels.
Unlike FM, AM detectors tend to
mix signals together rather than cap-
ture only one. At night ionospheric
propagation, also known as skip, al-
lows signals from thousands of miles
away to fade in and out.

The easiest and cheapest solution
to AM reception problems is to im-
prove the antenna to strengthen the
desired signal. First, try this trick.

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

Simply reorient the radio. Turn the
whole cabinet 90 degrees and see if
reception doesn’t improve dramatic-
ally.

The reason this works is that AM
radios include a directional antenna
in the form of a ferrite bar wrapped
with a coil of wire. This is also called
a loopstick. You’ll find the loopstick
inside the plastic case of portables
and hanging off the back of AM/FM
component receivers.

The loopstick picks up the most
signal when either erd of the bar is
pointing directly at the radio station.
When the flat side is pointing at the
station, the minimum signal is re-
ceived. The difference between maxi-
mum and minimum pickup can be
dramatic.

The next step is to add more anten-
na. Many receiver loopsticks have
terminals labeled ANT and GND.
These are for connecting a wire an-
tenna and a ground. The wire anten-
na can be any piece of insulated long
wire. Wavelengths on the AM band
are about 100 times longer than on
FM. That means a 3 foot FM antenna
is equivalent to a 300 foot AM an-
tenna.

Fortunately, length is not critical.
Neither is placement, although you
want to avoid getting too near metal
that can capacitively bypass all your
signals. The ground is not absolutely
essential, but connecting the radio’s
GND jack to a water pipe or copper
ground rod can make the antenna
more effective.

Perhaps the radio in question does

June 1991

not have external antenna connec-
tions or you can’t easily get at the
loopstick. Then simply wrap a few

. turns of antenna wire around the

radio case or the loopstick, and
stretch out the wire as far as possible.

The best wire antenna for medium
wave reception is strung high in the
air between glass insulators out-
doors. The feed line is also insulated,
run through a lightning arrester, and
brought to the radio. Usually only
ham radio operators, short wave lis-
teners, or other electronics hobbyists
will go to this much trouble. For
everyone else, a piece of hookup wire
strung around the baseboards or in
the attic will have to do. Apartment
dwellers can drop 10 feet or more of
thin wire out a window for good re-
sults.

Another aid is a passive booster,

| which is nothing more than a tuned

circuit that inductively couples to the
receiver loopstick. The tuned circuit
boosts the signal because it has gain
due to selectively or ““Q”’. It also
helps tune out interfering stronger
signals in other parts of the band.

The radio is placed next to the
booster and both are tuned for maxi-
mum signal. You can buy these boos-
ters from various mail order houses.
Or, you might try building one from
a spare tuning cap and a loopstick or
coil of wire. Figure 1 shows these
ideas.

Fortunately, most areas have
strong stations within 100 miles, so
AM antennas will easily satisfy a
frustrated customer. L2
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Exploring the 80286 and
80386-based microcomputers:

Combining theory and practical
service techniques

Part |l: Troubleshooting the 80386 microprocessor

By John A. Ross

Part I of this two-part series of arti-
cles, which appeared in the May is-
sue, looked at 80286-based micro-
computers. The 80286 microproces-
sor more or less served as an interim
answer to the needs of computer us-
ers for speed and processing
capabilities.

In this second part, we’ll concen-
trate on what has become a work-
horse in the microcomputer indus-
try—the 80386 microprocessor.

Generally, the 80386 microproces-
sor gave the world of IBM and com-
patible microcomputers several
things: featuring a 32-bit internal
architecture this processor operates
at processing speeds that once seemed
unattainable, it has the ability to ac-
cess more system random-access
memory (RAM) than its predecessors,
and ultimately, with this combina-
tion of processing power, speed and
the ability to access more system
RAM, the 80386 provides multitask-
ing power.

Multitasking simply means that
several software applications may
run at the same time. As an example,
a stock analyst would have the capa-
bility to simultaneously receive, anal-
yze and graphically depict financial
data.

The 80386 vs the 80286
Before studying the actual proces-
sor, we’ll look at each one of those

factors that make the 80386 different
and better than its predecessors. One
basic difference rests within the 32 bit
architecture. With 32-bit processing,
the central processing unit can accept
8, 16 and 32 bit word formats. Thir-
ty-two data lines connect the micro-
processor to associated circuitry.
From a software standpoint, the
32-bit platform allows the micro-
computer to run more types of oper-
ating system software such as MS-

DOS, Windows, OS-2 and Unix.

When compared to the 16-bit stan-
dard, software also runs faster with
the 32-bit architecture. Its ability to
access four gigabytes of real memory
and sixty-four terabytes of virtual
memory adds to the speed advantage
of the 80386 microprocessor.

The DX vs the SX
Essentially, the 80386 micropro-
(Continued on page 41)
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CHASSIS SCHEMATIC SIGNAL CIRCUIT

Product safety should be considered when com-
ponent replacement is made in any area of an
electronics product. A star next to a component
symbol number designates components in which
safety is of special significance. It is recommend-
ed that only exact cataloged parts be used for re-

placement of these components.

Use of substitute replacement parts that do not
have the same safety characteristics as recom-
mended in factory service information may cre-
ate shock, fire, excessive x-radiation or other

hazards.

This schematic is for the use of qualified techni-
cians only. This instrument contains no user-ser-

viceable parts.
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CHASSIS SCHEMATIC SIGNAL CIRCUIT

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

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

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

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

Allintegrated circuits and many other semiconduotors are eleotrostatioally
sensitive and require special handling techniques.
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PW 3000 CIRCUIT BOARD ASSEMBLY

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

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

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

Allintegrated circuits and many other semiconductors are electrostatically
Use of substitute replacement parts that do not have the same safety char- sensitive and require special handling techniques.

acteristics as recommended in factory service information may create
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FREQUENCY SYNTHESIS TUNER MODULE

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

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

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

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

Allintegratedcircuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.
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C2405 ... 2A c2427 2B C2452......3C C2479 ....2A CR2408...2A FB2412 ..... 4E L2418, ..2E R2439 ..
C2406 ... 2A caus 1C C2453 4D C2480 ....3D CR2409...2C FB2413 ... 4E  12420....1C R2440
C2407 .....38 C2428 ... 2D C2454 ... 4D C2481....3D CR2410...2C FB2414 .....3E L2422....1E :g::;' :
C2408 .....28 C2430 .. ... 2D C2456 ......4D C2482....30 CR2411...2D L2424, 4A R2443
C2409 .....28 C2432 1D C24s7 4D C2485 ....2A CR2412...3D L2401, 1A LAS. A R2444
c2410 ... .28 C2433 . .. 1D C2456 . ...2A C2486 ... 1E CR2413...4A L2402. 2A tg:gs' ° ig Ro445
c2411 ... 8 C2434 ....1D C€2459......3C C2487 ....2A CR2414...38 12403.......2A \5u0e' 4c R2446.
C2413 .....2C C2435 . 2C C2460......3C C2488 .. .3E CR2415...4C L2404.......2B 2429 . 4C R2447. .
C2414 ... 2C C2438 ... .38 C2463 18 C2489 ....3E CR2416...4D 12405....... 18 [2430....3D R2d48.
c2415 .....2C c24m 48 C2464 ... 1D C2490 .. 3E L2406.... .28 L2431 4D :g:“sg‘
C2416.....2C C2441 ... 4A C246b ... .4E C2491 ... . 4E FB2401 ...2B L2407.......2A 12432....4D Ro4S1
coM7 ... 2C C2442 J3A C2466 ......4A C2494 ... 1B FB2402...2D L2408. 2C  L2433....4D R2452
C2418 ... . 20 C2443 ......3A C2467 ... .4B C2495 ....18 FB2403 .. 2E L2409, .2C  12434....3C R2453.
c24f9 .. ... 1E C2444 ......3B C2468 ......4C FB24U4 ... 20 L2410, 20 L2438 A2459
C2420 .....30 C2445 .. ... 4B C2469 ......dD CR2401...4C FB2405 ...4A 12411.......1D L2436....1C R2456
C2421 .....2D C2446 ... 4B C2470 ......3A CR2402...1A FB2406...2C L2412, 2C L2437, ..2A R2458.
C2422 ... 1D C2447 . 4B C2471 3C CR2403...28 FB2407 ... 1D 12413.......2C 12438....4D :g::g---
C2423 ... 20 C2448 ... . 4C C2475 .....3C CR2404...2C FB2408...3C L24%4.......2C L243....3D 2461
c2424 ... 20 C2449 ... .4C  C2476 . 3D CR2405...2C FB2409...1C L2415, .....2E

.20 C2450 3D c2477 4D CR2406...2D0 FB2410.. .38 t2416.......1D Q2401 .28 R2414 ... 3D R2437 ... 3D Y2401 .3D

*NOTE: Add 2400 Series Prefix To Item Numbers
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FREQUENCY SYNTHESIS TUNER SCHEMATIC

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

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

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

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

Allintegrated circults and many other semiconductors are electrostatically
sensitive and require special handling techniques.
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RCA Product safety should be considered when component replacement is This schemalicisfort.he use of qualified technicians only. This instrument
CTC 96 SERIES made in any areaof an electronics product. A star nextto acomponent sym- contains no user-serviceable parts.
bol number designates components in which safety is of special signifi-
COLORTV cance. It is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages.

placement of these components.
Allintegrated circuits and many other semiconductors are electrostatically
Use of substitute replacement parts that do not have the same safety char- sensitive and require special handling techniques.
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.
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Exploring 80286 (from page 28)

cessor exists in two different ver-
sions. Designated as the 80386 DX,
the first version features full 32-bit
processing. Designed for process-in-
tensive applications such as large da-
tabases or desktop publishing pack-
ages, the 80386 DX gives high pro-
cessing speed and fast input/output
operations. While early editions of
the 80386 DX had operating speeds
of 16MHz and 20MHz, the newer ad-
ditions to the DX line offer speeds of
25MHz and 33MHz.

The other version of the 80386 mi-
croprocessor, the 80386 SX, com-
bines the 32-bit internal architecture
of the microprocessor with an exter-
nal 16-bit bus. This option saves cost
while offering the advantages of the
80386 microprocessor. Currently,
the 80386 SX microprocessors have
an operating speed of either 16MHz
or 20MHz.

An in-depth look at the 80386

Figure 1 illustrates the complexi-
ties inherent with the newer design.
This block diagram with the 80386 as
the central part of the figure, depicts
the relationships between the micro-
processor and other major circuits.
This diagram shows how the 80386
microprocessor addresses the logic,
memory and system control func-
tions for the entire microcomputer
system. Like the 8088 and 80286-
based microprocessors, the 80386
microprocessor communicates with
the rest of the microcomputer through
input/output, control and address
busses.

The CPU: The central processing
unit (CPU) section of the microcom-
puter contains the control logic func-
tions of the microcomputer. This sec-
tion includes the 80386 microproces-
sor, the coprocessor, the monitor
ROM, and individual circuits for ad-
dress decoding, timing, interfacing
and bus control.

The 1/0 section: At the lower left
of Figure 1 is the input/output (I/0)
section. Possibly the most complex
of the microcomputer sections, the
I/0 section contains the direct
memory access (DMA) controller
and logic circuits, the keyboard 1/0
logic circuits, serial and parallel com-
munications ports, interrupt con-
trollers and the system timing
circuitry.

Additionally, the I/O section also
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Listing of Programmable Array Logic Circuits Associated with
the 80386 Microprocessor
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Cycle Control Page Memory Cycle Output Read/Write Latch Control Shutdown

Figure 2B.

contains other decoding and inter-
face logic circuitry. As a whole,
the I/0 section oversees all DMA
processes, system interrupts, key-
board interfaces, system timing sig-
nals plus the serial and parallel
communications.

As mentioned in the introduction
of this article, the 32-bit architecture
of the 80386 allows the accessing of
up to four gigabytes of real memory.
More than likely, the largest comput-
er you'll ever encounter will contain a
maximum of only sixteen megabytes
of system RAM.

System RAM

The memory section, which con-
tains the system RAM, is at the right
side of Figure 1. Along with that sys-
tem memory, the memory section al-
so contains interface circuitry for
communication between the system
busses and the system memory, ad-
dress logic generation circuitry and
refresh logic circuitry. Also, the sec-
tion holds the control logic and pari-
ty generation logic circuitry.

Cache memory
At the left-center part of Figure 1,
the cache interface allows the central

June 1991

processing unit to access memory
caching. A memory cache consists of
64K Bytes of high- speed statjc mem-
ory placed between the CPU and the
system memory. Acting as a high-
speed buffer, the cache stores data or
instructions that result from the most
recent microprocessor operation. A
logic subsystem updates the cache so
that it will always contain current
program information. Using the
cache allows the CPU to avoid the
wait states that occur during cycles to
the main system memory.

As an example of memory cache
activity, many programs will instruct
the microprocessor to repeatedly ac-
cess the same area of system memo-
ry. Caching allows the duplication of
this system memory segment within
the static memory. When the micro-
processor receives a program instruc-
tion to access the same system memo-
ry segment, it instead accesses the
memory cache. Consequently, the
microprocessor works faster and
more efficiently.

Video and disk controller sections
At the bottom right part of Figure
1, are the video and disk controller
sections. The disk controller section
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contains all the interface and control
logic needed to support attached
floppy and hard disk drives. Normal-
ly, the video section will have the
ability to support common VGA
EGA, CGA or MDA/TTL-compati-
ble monitors. The video section sup-
plies color, monochrome and sync
signals for an attached monitor.

Functions of the 80386-based
microcomputer

Figure 2A takes the block diagram
of Figure 1 a step further by showing
the functions of the microprocessor.
With this figure, we’ll narrow the fo-
cus of our discussion. Along with
considering this figure, a look at Fig-
ures 3A and 3B should also assist in
comprehension of the microproces-
sor. Figure 3 A represents the distinc-
tive shape of the actual 80386 micro-
processor, while Figure 3B lists the
signal descriptions for each pin.

Referring back to Figure 2, pro-
grammable array logic circuits
(PALs) make up the majority of the
decoding and control circuitry. Us-
ing Figure 2B and its brief listing of
the various PAL functions as a refer-
ence, let’s take a quick look at some
of the PAL operations and how they
affect the microprocessor operation.

Enabling of the monitor ROM,
which contains power-up tests, pow-
er-up routines, and a debugger, oc-
curs as a result of the generation of a
MONROM signal by the CPU cycle
decoder PAL. This circuit also gener-
ates the necessary control signals for
memory circuit read/write opera-
tions, I/0 circuit read/write opera-
tions and interrupt acknowledge
cycles.

Another PAL, the read latch/write
buffer control circuit enables each
byte of data issued by the monitor
ROM and places those data bytes on
the system bus.

Controlling data transfer

Another set of PALs directs the
passing of data between the micro-
processor and the secondary data
bus. A crossover buffer control cir-
cuit sequences other circuitry, such
ascrossover buffers, datalatches and
data buffers, so that the data arrives
at the proper location at the proper
time. This data becomes used for
DMA operations, input/output read
and write operations and memory
accesses.

A CPU cycle decoder PAL sends
signals that indicate which opera-

80386
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tional cycle the microprocessor exe-
cutes. An operational cycle includes
memory read and write operations,
microprocessor 1/0 read and write
operations and select signals for the
monitor ROM.

During the operational cycle, the
page memory cycle circuits, consist-
ing of the page memory cycle control
PAL and the page memory cycle out-
put PAL, determine which cycle exe-
cutes on the 32 bit memory card.
While the page memory cycle control
circuit determines which cycle should
execute and develops the proper out-
put signal for that execution, the
page memory cycle output circuit
uses the control output signal to de-
velop cycle control signals for the
32-bit memory cards.

If the computer beeps during its in-
itialization and then stalls, check the
input and output signals of the page
memory cycle control and output
PALs. Additionally, look for the
READYP signal from the fast cycle
PAL. Other possible solutions in-
clude replacing a defective monitor
ROM, reseating the memory card, or
replacing the memory modules. |
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Bus cycle decode circuit

Generation of the signals that con-
trol different bus cycles, the address
0 line signal for the secondary data
bus and bus address line enable signal
comes from the action of the bus cy-
cle decode circuit. Regulation of the
memory reads and writes to the first
one megabyte of system memory
along with other memory access op-
erations also occur with bus cycle de-
code PAL action.

When looking at the signal de-
scriptions for the microprocessor,
these signals appear as the SMEMR,
SMEMW, MEMR, MEMW, IOR
and IOW signals. Without the proper
SMEMR, SMEMW, IOW and IOR
signals at the bus cycle decode cir-
cuit, the monitor does not receive the
video initialization necessary for cur-
sor display.

At times, the 80386 microproces-
sor must operate in the slow mode
which involves 8-bit or 16-bit opera-
tions. A slow-cycle control PAL ini-
tiates required wait states for the mi-
croprocessor and controls the PC
and AT cycles. Accessing the fast or
32-bit memory means that the fast




80386 Microprocessor Signal Descriptions Grouped by Pin Number and Function

DATA LINES:
Data 0 through D31—Thirty-two bidirectional signal lines for the transfer of general
purpose data between the microprocessor and other devices.
PINS: H12, H13,H14, J14,K12,K13,K14,L13,L14, M5, M6, M11,M12, N5, N6,
N8, N9, N10,N11,N12,N13,N14, P3,P4,P5, P7,P10,P11, P12, P13, MN9
ADDRESS LINES:
Address two through thirty-one, byte enable zero through byte enable three—Thirty
address signal paths plus four byte enable lines carry address information for the
microprocessor.
PINS: A3, B2,B3,C1,C2,C3,D1,D2,D3,El, E2,E3,F1,F2,F3,G1,H1,H2, H3,
J1,K1,K2,K3,L1,L2,L3, M1, N1, N2, P1 = ADDRESS LINES
PIN E12—BE0
PIN C13—BEIl
PIN B13—BE2 PIN
A13—BE3
BUS ARBITRATION:
PIN D14—HOLD—at its digital active state indicates that another device needscon-
trol of the bus
PIN M14—HOLDA —acknowledgment of the HOLD state by the microprocessor
BUS CYCLE DEFINITION:
PIN B10—WRITE/READ—W/R—write or read cycle
PIN A11—DATA/CONTROL—D/C—data or control cycle
PIN A12—MEMORY/I0—M/10—memory and input/output cycles
PIN C10—LOCK—shows if the current bus cycle has locked
BUS CONTROL.:
PIN E14—ADDRESS STATUS—ADS—an active signal shows the presence of a
valid bus cycle definition and address on the microprocessor

completed; Acceptance of active bytes from the Byte Enable signals

PIN D13—NEXT ADDRESS—NA —microprocessor can accept new data even if
the cycle has not completed

PIN C14—BUS SIZE—BS16—an active signal allows only the use of the low-order
half of the data bus. Thus, the microprocessor only accepts sixteen-bit words
during a cycle

COPROCESSOR INTERFACE:

PIN C8—COPROCESSOR REQUEST—PEREQ—coprocessor requests that the
microprocessor transfer data to or from system memory

PIN B9—COPROCESSOR BUSY—BUSY—coprocessor continues to execute
an instruction

PIN A8§—COPROCESSOR ERROR--ERROR—previous instruction caused an
internal coprocessor error

INTERRUPT:

PIN B7—MASKABLE INTERRUPT REQUEST—INTR—an active signal indi-
cates that a normal request for interrupting microprocessor activity has
occurred. The microprocessor will answer with interrupt acknowledge signal.

PIN B8-——NON-MASKABLE INTERRUPT REQUEST--NMI—interrupt caused
by software or hardware failure

MISCELLANEQUS:

PIN F12—CLOCK—CLK2—basic timing signal for the microprocessor; divided

and to generate the internal processor clock that governs instruction execution

PROCESSOR CLOCK PERIOD

PROCESSOR CLOCK CLOCK 2
PERIOD M PERIOD ~2

cLock 2 " 2 4
INPUT _2/

80386

INTERNAL

PROCESSOR CLOCK

Clock timing signal

RESET—an active suspends all processing and places the microprocessor in a reset
state which ignores all other input signals and drives bus pins to an idle state

VCC—PINS: Al, AS, A7, A10, Al4, CS, C12, D12, G2, G3, G12 G14, L12, M3,
M7, M13, N4, N7, P2, P8

GROUND—PINS: 19, A2, A6, Bl,BS, B11,B14,C11,F2,F3,F14J2, J3,J12, J13,
M4, M8, P6, P14

PIN GI3—TRANSFER ACKNOWLEDGE—READY—current bus cycle has'

Figure3B.
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cycle control PAL will determine the
end-point for the cycle. Unless
changed by a command or a configu-
ration setting, the microprocessor
starts in the fast mode during the
start-up sequence. If the microcom-
puter operating speed does not match
the setup/configuration software
settings, check for a short on the
SLOW signal line found at the I/0
decode PAL.

Address decoder circuit

Another PAL, the address decoder
circuit, works with multiplexers to
give the primary address decoding
logic for the microprocessor. This
logic arrives in the form of the LMEG
signal and indicates when an access in
the lowest megabyte of system mem-
ory happens during a peripheral
access.

Another signal, WRDIS, disables
writing to the monitor ROM memo-
ry. Without the active WRDIS signal
at the output of the address decoder
circuit, the microcomputer will halt
its operation. Importantly, the ad-
dress decoder PAL also generates the
next address (NA) signal for the mi-
croprocessor. An active NA signal al-
lows the CPU to place the next ad-
dress on the bus before the end of the
bus cycle. With this function, the mi-
croprocessor can efficiently function
during CPU cycles, DMA cycles and
when a temporary master has control
of the bus.

Take it a little at a time

Again referring to Figures 3A and
3B, you can see the almost intimidat-
ing number of connections found on
the 80386 microprocessor. Here, one
of the practical lessons gained from
servicing televisions again becomes
applicable. Troubleshooting the tele-
vision becomes easier if you divide
the unit into a collection of sections.
Similarly, dividing the many signals
of the 80386 into smaller associated
groups eases the diagnostic problems.

Address and data information oc-
cupies most of the connections on the
80386 microprocessor. Labeled as
Data 0 through Data 31, 32 data lines
connect the microprocessor to cross-
over buffers, read/write latches and
an optional math coprocessor. Those
buffers and latches generate a sec-
ondary bus which, in turn, connects
the microprocessor to the remainder
of the microcomputer.

Twenty-eight address lines, Ad-
dress 2 through Address 30, carry the
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necessary signals for address genera-
tion. Three other address lines—
Address 0, Address 1 and Address
31—do other work for the micropro-
cessor. Lines 0 and 1, along with logic
gating circuitry, generate the Byte
Enable 0, Byte Enable 1, Byte Enable
2 and Byte Enable 3 signals. Each one
of these signals represents eight bits
of latched data that crosses to the sys-
tem memory.

As an example, the BEO signal car-
ries data bits zero through seven.
When the microprocessor activates
one or more of the address lines, it
also indicates which bits of data it
needs passed to the bus by the system
memory.

Address lines zero through fifteen
carry the lower sixteen bits of the ad-
dress bus. When the microprocessor
selects the monitor ROM, the
MONROM signal from the CPU cy-
cle decode PAL flows on the lower
address lines and works as the selec-
tion signal. At the same time, the
IDIR signal controls both the output
of the monitor ROM and the transfer
of data to the secondary data bus.

Observe signals for troubleshooting

You may use the absence of the
MONROM and IDIR signals for
troubleshooting. Looking back at
the circuitry associated with the mi-
croprocessor, several good signal
check points stand out. As we have
seen, the CPU cycle decoder PAL
supplies the MONROM signal.
While another PAL, the read/write
latch control circuit, supplies the
IDIR signal, also check all the read/
write latch control input and output
signals.

Lastly, the address decoder PAL
circuit, gives the ROM signal for
proper monitor ROM action. With-
out these signals, the microprocessor
cannot access the monitor ROM.
Consequently, no activity will occur
on the secondary bus.

If the same symptoms happen when
the MONROM, IDIR and ROM sig-
nals are present, the search points to-
ward either the lack of MEMR and
MEMW signals from the bus decode
PAL or a defective monitor ROM.

Moving from the address and data
lines to the bus control lines, three
signals define the microprocessor bus
cycles. Looking at Figure 3B, the
W/R signal controls the write and
read cycles to the microprocessor.
While the D/C signal differentiates
between a data or control cycle, the

M/10 signal defines the cycle as ei-
ther a memory cycle or input/output
cycle.

Bus control

During the system operation, the
microprocessor supplies four signals
for bus control. Whenever the ADS
signal goes to a digital active state it
shows that a valid address has ap-
peared on the address lines and iden-
tifies the beginning of a new bus
cycle.

Another more familiar signal, the
READY signal, shows the comple-
tion of the bus cycle and that the mi-
croprocessor stands ready to send or
receive more data.

As we saw in the description of the
PAL circuitry, the NA signal or Next
Address Request signal allows the
CPU to receive additional data be-
fore the end of the current bus cycle.
If the BS16 signal goes to a digital ac-
tive state, the microprocessor can use
only a sixteen-bit bus during a given
cycle.

More commonly used signals come
into play as we move through the
80386 diagram. Bus arbitration be-
comes handled by the HOLD and
HOLDA signals. If a peripheral de-
vice such as a printer either requests
or acts as the bus master, the HOLD
signal goes to a digital active state.

When the microprocessor gives
control of the bus to the peripheral
device, the HOLDA or Hold Ac-
knowledge signal swings to a digital
active state and stands as the only line
driven by the microprocessor.

All the signals that we have just
seen—the BEO through BE3, W/R,
D/C, M/10 and ADS signals—go to
a high impedance state so that the pe-
ripheral device can control the bus.
With these signal actions controlled
by another bus master, the micropro-
cessor becomes isolated from the re-
mainder of the microcomputer. Log-
ically, when troubleshooting a mi-
crocomputer that does not complete
its autoboot initialization sequence,
a check for the HOLD and HOLDA
signals at the DMA circuit outputs
stands as a good starting point.

Other important microprocessor
signals

Several other signals work between
the microprocessor and other sec-
tions of the microcomputer. If the
user has installed an optional math
coprocessor, the coprocessor issues a
PEREQ signal as a request for a data
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transfer from either the microproces-
sor or the system memory. A BUSY
signal indicates current instruction
processing by the coprocessor and
that the device cannot accept another
instruction. If the coprocessor in-
struction generates an internal error
for the coprocessor, the micropro-
cessor will see a digital active ERROR
signal.

Two lines connected to the micro-
processor carry system interrupt in-
formation. If any device within the
microcomputer requests informa-
tion, the INTR signal becomes ac-
tive. If a fault occurs within the mi-
crocomputer, the I/0 section will
generate the NMI or non-maskable
interrupt signal. An active NMI sig-
nal will stop microprocessor activity.

If you encounter a dead micro-
computer with normal power supply
voltages, checking for the presence
of several signals again aids the prob-
lem diagnosis. No READYP signal
at the fast cycle controller PAL can
cause a ‘‘dead’’ condition. If the mi-
croprocessor does not receive the
proper clock signals from the crystals
and octal bus buffers, a ‘“‘dead’’ con-
dition also results. With no signal ac-
tivity on the INTA and INTR bus
lines, the microcomputer will stop its
operation.

Because an interrupt error can
happen if the interrupt controller
does not meet the setup time specifi-
cations, look for floppy disk drive
activity. This activity includes a light-
ed LED on the floppy drive and
movement of the floppy disk drive
heads. In many cases, securing loose
data interface and power cable con-
nections will restore normal micro-
computer operation. Finally, the
symptom of a dead microcomputer
coupled with a video display that
shows a blinking cursor points to-
ward a defective microprocessor.

Conclusion

We have seen the differences be-
tween the 80386 microprocessor and
the earlier 80286 microprocessor.
Also, we have defined 32 bit process-
ing and memory caching. Primarily,
though, we have taken a close look at
the 80386 microprocessor, its associ-
ated circuitry and various signals.
With that look, we have also dis-
cussed how problems within that cir-
cuitry can cause problems with sys-
tem failures. Most importantly, we
have those problems with symptoms
and solutions. n



——Computer Corner=——

DOS problems

By Glenn R. Patsch

You probably do not expect to |

have a problem with the DOS operat-
ing system. DOS is often taken for
granted since it always seems to work
just fine. Problems can occur, how-
ever.

Versions

Software programs can lock up the
personal computer (PC) when using
DOS 4. DOS 4 refers to PC-DOS or
MS-DOS version 4.0 or 4.01. The
lock up appears to be a hardware
problem. The program starts, but
nothing happens. The PC will not re-
spond to the keyboard and must be
rebooted. By running the program

under DOS 3.3 the problem will of-

ten disappear.
The best way to check if the prob-
lem is with DOS is to try the program

with DOS version 3.3. This often |

happens with older programs that
have not been updated recently.

The program I was having a prob-
lem with is a custom program that
does the billing for a law office. It
worked fine with DOS version 3.3,
but not on their new PC running
DOS version 4.01. Of course, the
problem was thought to be a hard-
ware problem requiring servicing.

Updating the program to a newer |

version was not an option since this

was a custom program written by a |

small company that had not released
a new version in quite some time. If

this were a widely available spread- |
sheet or word processing program, |

this problem might have been easily
solved by upgrading to the most re-

Patsch is a consultant specializing in the selection,

evaluation, and installation of IBM personal com- |

puter and compatible hardware and software.

cent version. You may discover how-
ever, that clients do not wish to up-

grade because of incompatibilities

between files and macros and are
quite happy with the current version
of the program.

To check which version of DOS is
running on a PC use the VER com-
mand. An example of the VER com-
mand is shown below:

>VER
1OM Personal Computer: Version 3.30

Hard disk space

Another problem that can occur
with DOS is related to the size of the
hard disk. Before 3.31, the maximum
size of a hard disk was 32 megabytes.
With DOS version 3.31 and 4 the
maximum size can be four trillion
bytes. The problem is the way DOS
handles the larger file sizes. Older
programs made some assumptions
about files that are no longer true.
The best way to fix this problem is to
partition the hard disk into logical
drives with a maximum size of 32
megabytes. If you have a 40MB
drive, you would partition it into
32MB for the c: drive and 8MB for
the d: drive. The single 4OMB hard
drive now appears to be two logical
hard drives c: and d:.

The best way to check if a problem
is with a large hard disk partition is to
try the program on a hard disk that is

1
I

no larger than 32MB. The problem |

will often appear to be a hardware
problem since it will typically lock up
the PC.

The DOS CHKDSK command will

display the size of the hard disk as the
total disk space.
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Setting up a new PC

When setting up a new PC [ usual-
ly partition the hard disk into logical
drives of 32MB. I find this makes
files easier to locate because the di-
rectory structure on each drive is less
complicated than it would be on a
very large disk. For very large data-
bases, a disk larger than 32MB is
sometimes needed.

When using several hard disk
drives don’t forget to specify the
drive letters in the DOS PATH state-
ment. A PATH statement in the
autoexec.bat file might look like this:

PATH = c: \ ;c: \ DOS;d: \
Word;e: \ Windows;

In the config.sys file the LAST-
DRIVE = x statement is needed
when the number of logical drives is
greater than three (e: drive). The x re-
fers to the letter of the last disk drive.
Partitioning a hard disk into four
logical drives, c:, d:, e: and f: re-
quires the LASTDRIVE =f state-
ment in the config.sys file. When
partitioning the drive into three or
fewer parts, no LASTDRIVE state-
ment is needed.

Mysterious problems

If you discover a program that
does not work correctly, check to see
what version of DOS the PC is run-
ning and the size of the hard disk.
The DOS CHKDSK command will
show the size of the hard disk. Try the
program with DOS 3.3 and a hard
disk no larger than 32 MB. This sim-
ple check could save you from spend-
ing hours trying to locate a hardware
problem that does not exist. ]
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Servicing directly-coupled
verfical circuits

By Homer L. Davidson

Yesterday’s vertical circuits consist-
ed of tubes, transformers and block-
ing oscillators. Today, the multivi-
brator, synchronized countdown di-
vider system and vertical countdown
circuits found in TV vertical circuits
consist of transistors and ICs. Verti-
cal directly-coupled circuits are more
difficult to service than fixed oscilla-
tor or countdown IC circuits.

A typical directly-coupled vertical
circuit consists of a multivibrator os-
cillator pair of transistors, error
amp, vertical preamp and top and
bottom vertical output transistors
(Figure 1). Vertical feedback from
the output circuits to the multivibra- '
tor oscillator keep the vertical cir-
cuits operating. The duo-vertical

Davidson is a TV servicing consultant for ES&T.

output transistors directly feed the
vertical sweep signal to the vertical
yoke windings. Transistors are used
throughout the directly-coupled
circuits.

If the feedback circuits or any
transistor fails, the symptom will be
absence of vertical sweep. Wave-
forms are almost useless as a diag-
nostic tool under these circumstances,

except at the final output base and |

emitter circuits. The multivibrator
circuits will not oscillate if the output
circuits are not functioning. This
makes servicing the direct-coupled
vertical circuits very difficult com-
pared to the fixed oscillator or count-
down vertical circuits.

Where to start

Most vertical problems occur in |

the output circuits, so start at the out-

put circuits and work backward to-
ward the front of the vertical circuits.
Check the sweep waveform at the
emitter of the top vertical output or
at the start of the yoke winding (Fig-
ure 2). If the vertical sweep wave-
form is missing, suspect an open
yoke winding, electrolytic coupling
capacitor or improper vertical sweep.
Check the B+ voltage at the col-
lector of the top vertical output tran-
sistor (QS506). Likewise, check the
collector voltage of the bottom verti-
cal output. A low collector voltage at
the top transistor may indicate that
either transistor Q506 or Q507 is
leaky. Suspect either transistor open
if the collector voltage at the top out-
put is quite high compared to normal
operation. You will find the B + volt-
age forms a series circuit with each
transistor to common ground.
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Figure 1. Vertical directly-coupled circuits are difficult to repair since one defective transistor may directly affect the others.
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Figure 2. Check the waveform at the emit-
ter of the top output transistor or at the
yoke input terminal to determine if the
vertical circuits are working.

In some cases, you may find one
output transistor open and the other
leaky. Always replace both output
transistors when one is found to be
defective. Whenever one is defective,
the other is probably not far from
failure, so replacement of both may
prevent a callback. These transistors
can be easily checked in the circuit
(Figure 3).

If these voltages are quite normal,
inject a sawtooth waveform from a
signal generator (as similar to the ac-
tual vertical sweep pulse as possible)
at the base of the bottom transistor
(Q507). If the vertical deflection re-
turns to near normal, suspect the pre-

ceding oscillator, error amp and ver- |
tical preamp circuits. If only a white |

horizontal line continues to appear
even in the presence of the injected
pulse, suspect an open yoke or elec-
trolytic coupling capacitor.

N
VERTICAL OUTPUT TRANSISTORS

The yoke winding can be checked
with the low ohmmeter scale of a
DMM, including poor or broken
yoke socket or connecting wires. The
vertical coupling capacitor can be
quickly checked by shunting a known-
good 100uF electrolytic capacitor
across the suspected one. In some
chassis, the coupling capacitor is lo-
cated between output transistors and
yoke winding and in others between
yoke ground winding and pincushion
transformer.

Note that these electrolytic capaci-
tors have a high working voltage, 50
to 180V. In fact, the first thing many
technicians do when they’re working
on the vertical circuits in a TV chassis
that’s 5 to 10 years old is to shunt this
capacitor with a good capacitor to
see if the existing one is defective.
These capacitors seem to dry up and
lose capacitance after several years of

operation. If the raster appears when |

you shunt a vertical coupling capaci-
tor with another capacitor, replace
the capacitor. The symptom of a de-
fective yoke coupling capacitor may
be insufficient sweep, no vertical

sweep, bouncing of picture or noisy |

lines in the raster.

Front end direct-coupled circuits
When the raster returns as a result

of signal injection at the vertical out- |

put transistor, check the vertical os-
cillator transistors, vertical error
amp and preamp transistors. Ob-
serve waveforms and make critical
voltage measurements (Figure 4). Re-
member, in direct-coupled transistor

4
i
:
s

circuits when one transistor or circuit
component fails, the preceding tran-
sistor measurements are affected.

Troublesome components

In directly-coupled vertical cir-
cuits, check all transistors and diodes
right in the circuit. When one fails to
measure up, remove the suspect com-
ponent for accurate open and leak-
age tests. Next, check critical electro-
lytic coupling, bypass and filter capa-
citors. In most sets, one or two tran-
sistors in the direct-coupled circuits
seem to fail first. Check the manu-
facturer’s literature to see if any com-
ponents have a history of failure and
test these first.

Intermittent vertical sweep

The intermittent directly-coupled
vertical circuits can be tough to ser-
vice, since each transistor depends
upon the others. Monitor the vertical
output stages with the scope at the
emitter terminal or yoke input lead.
Start by attaching the voltmeter to
the collector terminal of the vertical
preamp transistor. Notice if the volt-
age changes drastically when the ras-
ter goes to a white line. Monitor each
transistor collector terminal in the
same manner.

Sometimes the intermittent will
operate normally when voltage, sig-
nal injection and scope tests are made
throughout the circuits. Also, when
testing transistors in the circuit, the
transistor may pop on. Usually, tran-
sistor and diode tests solve most in-
termittent vertical problems.

When the vertical section is operat-
ing normally, spray each transistor
several times with coolant to make
the intermittent transistor act up.
Then apply heat to the same transis-
tor. Often, the intermittent transistor
will act up with extreme heat and
coolant applications. The same
method applies to intermittent di-
odes and bypass capacitors.

One good way to tackle an inter-
mittent vertical problem is to be care-
ful not move the chassis or disturb
the components on the board. Care-
fully and quickly test each transistor
and diode in the circuit. If these
checks don’t point to a defective
component, suspect a poor board
connection or broken pc wiring.
Sometimes probing around the com-
ponents and pushing down at several

Figure 3. Often, the two vertical output transistors that cause the most vertical problems

spots upon the board may turn up the
are mounted side by slde on a metal heat sink.

intermittent connection.
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Figure 4. This waveform was taken at the
base and emitter of the vertical preamp
with oscillator and error amp functioning.

IC vertical circuits

Vertical circuits that are based on a
vertical countdown oscillator source
are easy to service. The IC processor
may include horizontal and vertical
countdown circuits with both hori-
zontal and vertical output drive puls-
es. Some horizontal countdown cir-
cuits in the most recent TV chassis
are crystal controlled (Figure 5). Of
course, the same IC component con-
tains many other electronic circuits
as well.

To diagnose a problem in the verti-
cal circuits of one of these sets, scope
the vertical drive output waveform at
the IC terminal. If the waveform is
present, proceed through the circuit

Figure 5. The vertical oscillator and amp circuits are found in one large IC component of a
Sharp 19J65 chassis. Notice that the vertical output circuits are in one IC component.

with scope tests, right up to the verti-
cal deflection yoke. If there is no out-
put drive pulse at the IC terminal,
suspect a defective vertical IC sec-
tion. When the symptom is a hori-
zontal white line, there is no doubt
that the horizontal countdown cir-
cuits are operating, but the vertical
section may be defective (Figure 6).

WAICH FOR

BUSINESS CORNER

This exclusive monthly column will show you how to run
your service operation more efficiently and profitably.

You’ll learn about

¢ building customer satisfaction

* writing service contracts
* marketing your services
¢ hiring technicians.
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Check the waveforms at the base
and emitter of the top output transis-
tor (Q653). These waveforms have
the same polarity. If these wave-
forms are normal, check on both sides
of the output coupling capacitor.

On one Goldstar KMA-0401 port-
able I encountered, the waveform
was missing on C657 at the vertical
yoke side. When I shunted C657 with
another 1000xF capacitor the raster
returned. Replacing C657 completed
the repair.

When the vertical pulse is present
all the way up to the output circuits,
take voltage measurements on both
vertical output transistors. Check the
output transistors for open or leaky
conditions. Measure the resistance of
R663 (22()) when either Q652 or
Q653 is leaky. Also, check bias resis-
tors R660, R668 and D651 when
either transistor is out of the circuit.
When the symptom is a horizontal
white line, Don’t overlook the possi-
bility that the cause is an open R667
(1.59).

Insufficient vertical sweep

Often, insufficient vertical sweep
problems are related to the vertical
output transistors. In fact, in some
instances you may encounter, the top
half of the raster may be black. If this
is the case, go directly to the top half
output transistor and take voltage
measurements.



I encountered an RCA CTC93E
that exhibited this symptom. At first
I suspected that Q408 was leaky, be-
cause the voltages at all terminals
were extremely low. Further checks,
however, revealed that CR416 had
become a dead short. When [ re-
placed both CR416 and Q408, the
whole vertical raster was restored.

External power sources

In sets where the power supply
voltages are scan derived, when the
chassis circuits shut down diagnosis
becomes extremely difficult. If one
of these sets is in shutdown and you
suspect the vertical circuits, you can
service the vertical circuits using an
external vertical voltage source. You
may also find this technique advanta-
geous in some cases in frequency con-
trolled power supplies. The set should
be disconnected from the 120V pow-
er when external voltages are
applied.

Two different voltage sources may
be needed to power the vertical cir-
cuits. External power supplies with
variable voltage sources are desired.
Check the schematic for the supply
voltage of the vertical oscillator or
countdown IC and connect to the
supply pin of the IC (Vcc). Next, con-
nect another power source to the out-
put circuits. The output voltage
transistors may operate at a higher
voltage.

Now scope the vertical circuits
starting at the emitter terminal of the
top output transistor or yoke wind-
ing for adrive pulse. If the drive pulse
is present, the vertical circuits may
not be the culprit in shutting down
the TV chassis. When no waveform is
found at the output, check the wave-
form on the vertical driver IC or ver-
tical oscillator circuits.

If the vertical IC operates from a
horizontal count down circuit and no
drive waveform is present, inject a
vertical drive signal (again from a sig-
nal generator) at this point. A verti-
cal output injected waveform can
check the output vertical circuits at
the base of the bottom output tran-
sistor with the scope as indicator.

Retrace lines at the top
In one RCA CTC93 chassis several
white lines were found at the top and
one bright white line down the mid-
dle of the picture in an RCA CTC93
chassis. Lines such as this at the top
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Fig'ure.s. Qefective C657 was shunted with a known-good capacitor after waveform obser-
vation indicated that the signal was correct up to that point. This restored the raster.

in a directly-coupled vertical circuit
may be caused by a leaky transistor
or open resistors. In this instance, all
transistors tested normal in the cir-
cuit. Notice that this vertical directly-
coupled circuit has both negative and
positive power sources feeding the
vertical switch driver and retrace
switch transistors (Figure 7).

In a TV set with direct-coupled
vertical circuits, when the vertical cir-

cuits are not operating, the voltage
measurements are way off. In this
case, Q402 appeared to have a bad in-
ternal junction when checked quickly
in the circuit. The base to emitter
junction resistance was 0.243Q, and
the base to collector junction resis-
tance was 0.623) when checked with
a DMM diode in- circuit test. When
tested out of the circuit, the transis-
tor appeared normal. Suspecting that
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Figure 7. Retrace lines at the top of the screen in an RCA CTC93 chassis were caused by a
poor internal junction of Switch Driver Q402.
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Q402 was nevertheless defective, I in-
stalled an exact replacement; part

0902

R475

85V a2

number, 143797. When the set was
turned on, it worked perfectly.

Bouncing raster

Intermittent bouncing at the bot-
tom of the picture was found in a
Sanyo 31C40A portable. From previ-
ous experience with vertical bounc-
ing problems, I suspected that the
problem was a defective vertical out-
put transistor or electrolytic coupling
capacitor. When Q903 was replaced
with an EC6375 silicon transistor,
the bouncing stopped. For good
measure, | replaced Q902 with an-
other EG6375 transistor (Figure 8).

After Q308 was removed from the
circuit and checked in a tester, the
transistor tested good. When heat
was applied the transistor had high
leakage from collector to the emitter
terminals. With heat removed, the
transistor returned to normal.

Conclusion
When you're faced with a mal-
functioning TV set with suspected
vertical circuit problems, your first
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Figure 8. Q903 was replaced to remedy a bouncing raster at the bottom of picture. When
one vertical output transistor is defective, replace both at the same time.

diagnostic step should beto check the
vertical output transistors using
waveform observation and voltage
and resistance measurements. In old-
er TV chassis, when the symptom is
absence of vertical sweep, shunt the
electrolytic coupling capacitor to the
yoke with a good capacitor. When

the problem is intermittent, perform
quick precise in-circuit transistor
tests without disturbing the pc board.

In the most difficult intermittent
vertical symptoms some technicians
replace all the small vertical transis-
tors since they are very inexpensive to
replace. |
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Test your electronics

knowledge

By Sam Wilson

All questions require a one-word
answer. All answers are in the letter
matrix. Even so, the range of sub-
jects is so wide it is not expected that a
super technician will be able to give
more than 50% of the answers.

The words in the matrix can be
spelled forward or backward, or, at a
45 ° angle going up or down.

Note: I you get 70% {or over) on
this test send me 5 unused first-class
postage stamps {worth 29 cents each)
and I’ll send you a prize.
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1. In communications, a
coil is added to an antenna. to im-
prove transmission characteristics in
a given frequency band.

2. A partial or total local failure in
the insulation ar continuity of a con-
ductor is called a

3. The reciprocal of magnetic perme-
ability is called

Wilson istheelectronics theory consuliant for ES&T.

!

4. A is a velocity-modu-
ated tube that has an input resonator,
drift space, and output resonator.

5. If you apply sinusoidal waveforms
to both axes of an oscilloscope you
obtain a pattern that can be used for
measuring frequency, phase, and dis-
ortion. Itis a pattern.

6. A is a device used for
encoding data. It is implementad by
pressing a key.

7. When you magnetize an iron bar
along its length it becomes shorter.
This is called magneto

8. Letter symbols used as mnemonics
are called mnemonics.
Examples: LDA.

9. One of two (or more) equal parts
of a frame is called.a

10. When two sinewave signals are
ninety-degrees out of phase they are
said to be in

11. In an oscilloscope the movement
of the electronic beam is speeded up
to obtain the sweep.

12. What is the name of z high-speed
memory device used for temporarily
storing the location of an interrupted
program, and, used to retrieve the
prcgram after the interrupt is com-
pleted?

(Answers on page 62)
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Servicing problems in IBM
PS/2 monitors

By Don D. Doerr

Lately, there seems to be an increas-
ing number of failing VGA (Video
Graphics Array) monitors. In fact, in
the case of the IBM 8513, larger users
are reporting more then a S0% fatali-
ty rate within the first two years. It’s
not just IBM having these problems.
There has been an epidemic of VGA
monitors failing nation-wide.

One of the major sources of these
problems has been due to bad fly-
back transformers. Since four manu-
facturers supply about 80% of the
monitors sold in the U. S. (regardless
of what name may be on the moni-
tor), these problems can be found in
the majority of VGA monitors.

With monitor repair costing be-
tween $85 and $250 for labor, plus
the cost of the flyback (most repair
facilities charge from $60 to $75 for
the flyback), these repairs can add
up. It’s no surprise to see the increas-
ing numbers of monitor repair com-
panies popping up all over the coun-
try. On the other hand there has also
been a trend for companies to recon-
sider their own in-house service of
these monitors.

Most of the problems with these
monitors can be solved in less then 15
minutes (about the time it takes to
package the monitor for shipping
and fill out the paper work). Even if
the flyback is bad, replacements are
readily available for less then $40. In
order to be able to do this repair the
technician must have good soldering
skills and must know the procedure
for removing and reinstalling the
flyback.

Doerr is President of National Advancement Cor-
poration who for the last five years has specialized in
advanced PC, printer and network repair training.

Getting Started

As with work on any other kind of
CRT, make sure that the monitor is
unplugged before starting work on it.
The chance for getting shocked is
very low. Most newer monitors have
bleeder circuits that dissipate the
high voltage when the monitor is
turned off. Theinjuries that do occur
from working on this high voltage
occur when the person gets shocked
and out of reflex pulls their hand
away, scraping it on an edge in the
monitor. The high voltage itself has
such low current available that it will
not cause any serious injury. Al-
though, caution should still be used
when working in this area.

Before attempting to remove a fly-
back transformer you must discharge
the second anode on the CRT (just in
case the bleeder circuit is not work-
ing). To discharge the CRT, after
making sure the monitor is un-
plugged from power, use a well insu-
lated screw driver or jumper wire and
connect one side to ground and the
other to the wire underneath the rub-
ber nipple where the flyback con-
nects to the CRT.

Make sure you are not touching
any metal on the screw driver or

| monitor during this procedure. Itis a

goodideato always leave one hand in
your pocket to prevent it from touch-
ing any part of the monitor. A pop-
ping sound may be heard meaning
the CRT did contain a charge. It is
now safe to disconnect the wire from
the CRT.

NOTE: If the monitor is left stan-
ding for more then a few minutes, be
sure to discharge the CRT again
before resuming work on the high
voltage area.

Each brand of monitor is different
in its design, and a different flyback
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is required for each brand and mod-
el. But most monitor designs are sim-
ilar and the symptoms of a bad fly-
back will usually be the same for any
brand or model.

Usually when a flyback fails they
short internally causing them to pull
down the power, causing the power
supply to shut off. The symptom of
this failure is very simply a dead
monitor (the power light on the front
panel will not light). In some cases
the power light will come on for
about one second when the monitor
is first powered on and then the light
goes off. This symptom is almost al-
ways a sign of a bad flyback.

A few specific problems and solutions

IBM 8503 Symptom: Dead. Solu-
tion: IBM has used two suppliers for
these monitors: one is an off-shore
supplier (Tatung) and one is an on-
shore supplier (Zenith). This fix ap-
plies to the Zenith monitor only.
Check the Diode at location D124,
replace if shorted.

IBM 8512 Symptom: Power comes
on but no picture; 2401 error from
system, or wrong colors are displayed.
Solution: Any of these symptoms can
be caused by the signal cable having
bad connections. Open the monitor
and remove and reinstall the video
connector where it plugs into the
main board (it may be necessary to
repeat the procedure several times to
scrape off any corrosion). Also check
the pins on the side of the cable that
plugs into the video adapter to make
sure none of them have been bent. If
you have a monitor that still has no
picture, resolder all connections on
the flyback transformer.

IBM 8513 Symptom: Horizontal
line on screen (no vertical deflection).
Solution: This is caused by the verti-



cal driver IC at location Q301 (p/n
TDA1670) shorting. When this part
shorts it will open the resistor at loca-
tion R320. The manufacturers of
these monitors have experimented
with different values of resistors for
R320. They have used 2.2Q, 109, 12Q
and finally have settled on an 18Q,
1W resistor. Be sure to use this 18Q
resistor regardless of the value of the
resistor being replaced.

In some cases C303 (0.1xF 50V)
and/or D302 (RGP-15J) will short
and should be replaced. After replac-
ing any bad parts, always check the
voltage at pin 9 of the flyback trans-
former. If the voltage is much over
115V, replace C812, C815 and C826
in the power supply. These are a
few of the many recurring problems
we have found with the IBM VGA
monitors.

With any equipment be it electron-
ic or mechanical a minimum of 80%
of the failures will be repeating fail-
ures in the same few components.
Once the source of the problem has
been discovered, repairing these re-
curring problems is a matter of mind-
less parts swapping.

Recently I found a company that
has applied the same logic to the Ap-
ple Macintosh, and offer a kit (aver-
age cost about $30) with several of
the most common failing parts on the
Macintosh boards. All the technician
has to dois to replace the parts on the
board with parts from the kit. The re-
placement parts in the kit are a higher
grade part so not only will replacing
the parts fix about 90% of failures on
that board, but this will also make
the board more reliable. This com-
pany is Microdoc, 2635 Capitol, Eu-
gene OR 97403, 503-344-5335.

I hope you find this article to be a
valuable reference source. |
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What do you know about electronics?

What?-Errors in Test Your

Electronics Knowledge???7??

By Sam Wilson

Editor’s note: This installment of
“What Do You Know About Elec-
tronics?’’ wasoriginally scheduled to
appear in the March issue, but be-
cause of scheduling problems it was
delayed until this issue. This is the
reason that we’re now addressing a
couple of errors that appeared in the
December 1990 issue.

There were two errors in the ‘‘Test
Your Electronics Knowledge’’ col-
umn in the December issue.

My friend Delbert Shafer in War-
ren Ohio first called them to my at-
tention. At the time of this writing, I
have also received letters from: Bill
Aull of Cyce, NC; Steve Harris of
Arcadia, CA; and, Dan Page of Ft.
Smith, AR. More letters may be on
the way.

Here are the questions, the correct-
ed answers and explanations:

Question #5 - Assume the diode in
Figure A. has zero forward resistance
and infinite reverse resistance. Write
the values of V., for the switch
positions.

Vouforpositionx ___ V
Vou forpositiony ___ V

Answer - When the switch is in po-
sition x, the cathode of the diode is
more negative than the anode. There-
fore, the diode is conducting. Since it
has zero forward resistance, its ca-
thode and anode are at the same volt-
age [-2.0V].

Wilson isthe electronics theory consultant for ES&T.

Figure A

When the switch is in position y the
diode is reverse biased. Battery V, is
connected to an open circuit and all
of its voltage will appear across the
terminals marked V,_

Question #10 - Theresistors in Figure
B have a + 10% tolerance. All resist-
ances are at the top of their rating.
So, if each resistor is 6.2K, the total
resistance is 6.2K + [100% of 6.2K],
or, 12.4K. Is that right?

Answer - That is the way the problem
was supposed to be stated, but it
didn’t come out right. Of course, the
statement is not true! When at the
top of the 10% tolerance, each resis-
tor has a value of 6.2K + [0.1 X
6.2]K, or 6.82K. The ten resistors in
series would have total resistance of
68.2K.

A new contest
It looks to me like I was starting to
get careless again. The last time this
happened 1 had to take some drastic
measures to stop it. 1 offered free
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prizes to anyone who could find an
error in a six month period. Not
many people claimed their prize—
even though I put in an error on pur-
pose (which I later corrected).

I have already taken steps to re-
duce or eliminate some errors, but
anyone and everyone who finds an
error in Test Your Electronics and
writes to me about it, I willsend a free
monograph titled ‘‘Decoder.’”’ Be
sure to give me your name and ad-
dress so I can mail the monograph.
You don’t have to be fancy. If your
handwriting is as bad as mine, please
print. Describe the error.

1 am not responsible for the illus-
trations. Any error you write about
must be a technical error. Grammar,
spelling, and punctuation do not
count in this contest. Also, only one
error to a customer.

I don’t plan to give out a lot of
these free. However I do intend to
put in one error. If you want to be
helpful, please include a couple of 29
cent stamps. The monograph itself is
worth about $3.00. [Maybe not quite
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Figure B

that much because I’m going to auto-
graph it]. Have a go!

Electronics with butter and jelly

What [ am saying in this column is
my opinion. It is not necessarily
shared by the owners, management,
or other employees of this magazine.
Although it is very hard for me to un-
derstand, you may not agree with
what I am saying. Your letters are im-
portant to me whether you agree with
meor. ..

If your Mother wanted you to
swallow a large pill when you were a
child, she may have hid it in butter, or
in jelly (that same technique also
works with pets).

Unfortunately, a very similar tech-
nique is also used in some technician
literature. For example, I have seen
this statement—sometimes in differ-
ent forms—in various technician lit-
erature: ‘‘For a parallel-tuned cir-
cuit, the equation for the parallel res-
onant frequency is the same as for a
series-tuned circuit.”’

Once you swallow that you can go
on to other things - never knowing
you’ve been given a tranquilizer.
Here is another dose you may have
been asked to swallow: ““A capacitor
is charged by forcing electrons into
one of its plates and drawing them
away from the other.”” After you
swallow that one you go about learn-
ing new things thinking you have a
fairly good grasp on capacitors.

Of course, you have been tranquil-
ized by the application of a heavy
coating of technical jelly. Here is a
dose that will eventually result in a
waste of time and effort. ‘‘Electronic
current flow is actually a flow of tiny
particles called electrons.’’” And a re-
lated one that is just as bad—‘‘In

order to have a flow of current you
need a voltage source and some form
of conductor.”” Here is one that
could choke you if it is given without
both butter and jelly. ‘“Voltage is the
force, or pressure that pushes elec-
trons through a conductor.”’

The following statement is a jelly
coated piece of nonsense that makes
it impossible to really understand
how a transistor works: ‘‘Electric
current can flow in a material if it has
a surplus of free electrons. Materials
without free electrons are insulators.”’
Here is one that could choke a
moose: ‘‘A speaker converts electric
energy to sound energy: and, a mi-
crophone converts sound energy to
electric energy.”’

Now, don’t get me wrong. When
you are teaching or writing for tech-
nicians AT A LOWER LEVEL you
have to start everywhere at once. So,
it is usually necessary to resort to

models, like the ones mentioned |

above, to get the learner off dead
center. There really isn’t anything
wrong with that method.

When we get into trouble is when
we forget to tell the learner that they
are models. Worse yet, they are
sometimes passed off as being true in
technical literature.

How many of the above state-
ments did you believe at one time or
another? Are there any that you still
believe?

While it is an accepted technique to
use models for getting learners into
operation, my opinion is that they
have no place in literature that is de-
signed for use by experienced tech-
nicians.

Why do they occur in technical lit-

erature in the first place? Prevailing
ideas are that a technician is:

1. too dumb to really grasp what is
really true; or, 2. the technician
doesn’t really need to know. His job
does not require any real understand-
ing of theory.

When [ first started writing CET
tests I got blasted with those ideas
over and over. One objection to the
CET test was based upon the idea
that technicians are too dumb to real-
ly understand how electronic circuits
work!!!

Here is a statement that I have
heard many times: ‘“The more a tech-
nician knows about theory the less he
is able to fix anything.”’

That is butter and jelly coated gar-
bage. Taken to extremes it means if
you are a CET, or, if you read the
magazines, you shouldn’t be allowed
to take off the back of a set.

I received a letter not too long ago
from a disgruntled technician. He
was looking for a job and was dis-
couraged by the number of prospec-
tive employers that required or pre-
ferred someone with an associate de-
gree. This is not referring to skilled
technicians who have experience, but
rather, to young people looking for
their first or second job. It is especial-
ly true for job openings in large com-
panies, and the trend seems to be
increasing.

So much for the idea that techni-
cians don’t need to know theory, or
math, or English, or some of the
other things they can learn from
spending a little more time learning.
I’d better stop here or I’'m liable to
start printing names. ]

MOVING?

If you're planning a move in
the near future, don't risk
missing an issue of Elec-
tronic Servicing &
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76 N. Broadway
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——— Troubleshooting Tips

Roger D. Redden
Beaver, WV

Symptom: Black screen, no sound

Set ID: Sylvania RAJ147, Chassis
13A304, SAMS 2760

I noticed when I slid the chassis
back that the small printed board be-
hind the power, volume, and channel
buttons was sprung from its plastic
holder. ‘“Ah! An easy repair.” |
thought as I snapped the board back
in place. But repeated pushing of the
power button still would not turn the
set on.

The power supply was a logical
place to start checking. Q401 switches
the primary of the chopper trans-
former, T402. (incidentally, T402, is
labeled T400 on the bottom of the
board.) When I checked the voltage
in the standby mode (set not switched
on), the dc collector voltage of Q401
seemed about right at 163 volts. So
did the standby voltages at the secon-
dary sources, the cathodes of D416,
D417, D418, and D480. These volt-
ages are much lower in standby than
when the set is operating; for in-

stance only 11.2V at D416 in standby
mode versus 98.7V when operating.

I decided to check the voltage at
the collector of Q473, the standby
switch. This voltage should be nearly
zero volts when the set is turned on.
When I pushed the button to check
the voltage, not only did the voltage
go low, but the set came on. | played
the set for the next two days, turning
it on and off numerous times, but it
continued to work normally.

I had noticed that the leads of
Q401 as well as some other transis-
tors in the chopper circuit had recent-
ly been soldered, as though the set
had been worked on for this trouble
before. While I wanted to believe
that my checking the voltages in the
set had fixed it, I couldn’t quite per-
suade myself that I had acquired a
magic touch. But I couldn’t find the
problem while the set was working so
I returned it to the owner.

About a week later the owner
brought the set back in. Again it
would not come on, but this time
Q401 was shorted and R401 and F400

R415

L /INTERMITTENT

Daos

112V STANDBY.
98.7V OPERATING

Figure 1.
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were open. I replaced these parts af-
ter a DMM diode test of the other di-
odes and transistors in the circuit
failed to reveal any other bad parts. 1
plugged the set into an isolated trans-
former set at 45V ac, hoping to pro-
tect the components I had just in-
stalled if there was another problem.
When I checked the standby voltages
I got some readings that puzzled me.

The 62Vdc on the collector of
Q401 seemed normal, because that
was 37% of the normal 170Vdc, and
the 45Vac I was applying was 37% of
120Vac, so that was just as it should
be. But the voltage at the cathode of
D416, which should be 11.2Vdc in
standby mode, was 67Vdc.

The voltage at the cathode of D417
was 13.9Vdc and the other secondary
voltages were also higher than nor-
mal for standby mode. Could the
regulator circuit be overcompensat-
ing for the lower ac input?

I stepped the ac input up to 68Vac.
The voltage supplied by D416 dropped
to 11.3Vdc. I increased the ac input
to 90Vac and D416’s output went to
11 volts in standby and all the other
secondary voltages seemed near nor-
mal.

The high secondary voltages were
apparently normal with low ac input
while in standby mode. I might not
understand all about this little puzzle
but at least it was irrelevant.

Maybe Q401 had been the problem
all along, I thought. While still ap-
plying 90Vac, I pushed the on/off
button. The set came on and had a
normal picture.

I was checking the secondary volt-
ages when the set went out again. It
had played about two minutes. Q401,
F400, and R401 were bad again.

Once again I checked the other di-
odes and transistors in the circuit
without finding any that seemed bad.
Wondering if there might be an inter-
mittent short on one of the secondary
supplies, 1 disconnected one end of
RS05, D420, R418, R425, R417 and
D480 to remove the loads from the
chopper transformer. I also suspect-
ed Q405, and Q404, the error latch
transistors, or their circuits, so I dis-
connected one end of R415, hoping
to isolate these circuits from the
chopper circuit,



After replacing the blown parts
and plugging the set into 45 Vac, I
monitored the chopper collector dc
voltage and waveform. The dc volt-
age was 62.5V and the waveform was
140 VPP at about 500Khz, which
seemed normal. But after a few min-
utes the waveform slowly spread out,
showing the frequency was going
lower. Also Q401 started becoming
warm. I wondered if this might be
due to lack of dc control from R415,
so I decided to substitute -2V at the
base of Q400 to replace that missing
from R415. Unfortunately, when I
did this, Q400 shorted, and so did
Q401.

After a cooling down time - for
me, not the set - I installed a new
Q401 but temporarily left Q400 out. I
found that Q401 will oscillate with-
out Q400, at least with 45Vac ap-
plied, and I assume it will with higher
ac inputs.

After installing a new Q400, but
not substituting any dc voltage for
that missing from R415, I found the
waveform at the collector of Q401
was the same as before except that
the frequency didn’t change. Also
Q401 was still cool after S minutes of
operating in standby mode. Hmm. If
the frequency slowed and Q401 be-
came warm before, but now with a
new Q400, the frequency didn’t
change and Q401 stayed cool, maybe
Q400 had been bad all along. And
maybe my inserting -2V to the base of
Q400 hadn’t blown it. But on the
other hand, I wasn’t going to risk in-
jecting a voltage again.

I let the circuit operate for half an
hour in standby and Q401 remained
cool. Then I connected all the circuits
and operated the set in standby for an
hour, increasing the AC input about
every 20 minutes until it was 120
VAC. Finally I got brave enough to
turn the set on. The picture and
sound seemed normal and after an
hour Q401 was just mildly warm. I
played the set three days after that
with no problem. It has been three
weeks and the customer has not
brought the set back. I cautiously be-
lieve the set is repaired. If I get anoth-
er of these sets with this problem I
will replace Q400 immediately on
suspicion.

I have a few notes that may help
when working on this circuit:

* A universal horizontal output tran-
sistor draws too much base current to
be temporarily substituted for Q401.
* When operating normally (set on),
the frequency at the collector of
Q401 varies almost constantly with
every shift in video.

The troubleshooting section of the
Sams diagram says D484 supplies
power for the 12.8V source during
standby mode. I doubt if that is right.
When I had R418 and R425 discon-

| nected and was applying 4SVAC in-

put,-the 12.8V source dropped to
1.2V, When I reconnected the two re-
sistors, this source went up to 5.1V.
Also there is a straight path through
D475 for the voltage from D418’s
cathode to supply the 12.8V supply.
So unless the lowered AC input was
affecting the result more than seems
reasonable, D485 does not supply the
12.8V source in standby mode.

Express

International Inc

FREE CATALOG

- T
- !

CALL TOLL FREE 1-800-338-0531

CALL TOLL FREE
1-800-338-0531

Free catalog is sent via bulk mail. For express
delivery, please send $2.50 to cover 1* class
postage costs. Foreign customers send
$5.00 to cover postage.

340 East First St. Dayton, Ohio 45402

\
N

1\

J

~ Circle(23) on Reply Card |

The World’s Most Popular Probe

/'0@?
Model SP100

100 MHz Switchable 1x-10x $4'5

« Universal
For Tektronix, Hewlett Packard,
Philips, Leader, B&K, Kikusui,
Hitachi, Beckman and other

Free probe guide shows economical
replacements for Tektronix, H-P,
Philips and all others

More SP100 Probes Have Been Sold Worldwide Than
Any Other Probe Ever Made

* Economical
Substantial savings compared to
OEM probes

10 day return policy
Guaranteed performance and quality

TEST
PROBES, INC.

oscilloscopes

9178 Brown Deer Road, San Diego, CA 92121
Toll Free 1-800-368-5719

Circle (17) on Reply Card

59



———Products

UHF connector

New from RF Connectors is it’s
RFU-503 weather resistant version of
the PL-259 plug which can be used
with any brand UHF Female Con-
nector. The RFU-503 provides a
moisture seal between the cable and
connector and to the male/female in-
terface. The RFU-503 fits RG-8,

RG-213 and RG-214 cable and is con-
structed with a nickel plated body,
silver plated pin with a teflon dielec-
tric and all weather silicon rubber
gaskets. The RFU-503 is ideal for use
with antenna systems in all climatic
conditions and needs no external
boot or tape.

Circle (65) on Reply Card

RF signal generator
Fluke has available its new RF sig-
nal generators that offer FM stereo
modulation for use in consumer aud-
io electronics applications. The in-
struments are suited for use in the test

and repair of consumer audio elec-
tronics. The 180MHz signal genera-
tors can be used either as a stand-
alone benchtop tool or, using the
GPIBinterface, in test systems. Stan-
dard modulation modes include AM,
FM and frequency sweep in addition
to the FM stereo option. Modulation
may be external as well as internal
and parameters such as modulation
frequency, sweep width, and sweep
time are selectable.

Circle (66) on Reply Card

Digital multimeter

Global Specialties announces the
model 735 digital multimeter. It is a
3% digit LCD readout multimeter
with auto-ranging capability. The
unit features measurement functions
including voltage, current, resist-
ance, diode check, and continuity
check. Advanced features include
Memory Mode and Data Hold. The
data hold function provides hands
free operation by retaining the last
measurement value even after the test
probes have been removed from the
circuit. The Memory Mode allows
deviations and relative measure-
ments to be made by subtracting the
latest measurement from the stored
value.

Circle (67) on Reply Card

Portable cable testers
L-Com offers a series of portable
cable testers for modular, coaxial
and twinaxial cable requirements.
The six cable testers in this series sat-

isfy the need to quickly identify be-
tween good and bad cables. Each
tester scans for continuity, shorts
and cross wirings. The high impact
caseisonly2.4” x 3.75” x 1.1" and
operates from one 9V alkaline battery.

Circle (68) on Reply Card

Soldering station

Weller introduces a new high-per-
formance soldering station which
minimizes electrostatic discharge
(ESD). The company now has the
HYC3000 electronically controlled
soldering station, equipped with the
recently introduced EC1503 42 watt
high performance iron. It aslo has a
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high output, high tip mass soldering
pencil which features the EM Series
patented tips. The soldering station is
suited for use on multilayered boards
and difficult applications requiring
large heat outputs from a small tool.

Circle (69) on Reply Card

DMM integrates voltage checker
and current clamp
Fieldpiece Instruments has intro-
duced a small line of multimeters that
integrates the functions of a digital
multimeter, a voltage checker, and a
current clamp meter in a drop-proof,

contamination resistant housing.
The fully sealed yellow Valox case
enables the meter to withstand expo-
sureto contaminants and drops of up
to 10 feet. Overload protection en-
ables the meters to withstand expo-
sure to contaminants and drops of up
to 10 feet. Metal oxide varistors are
used for transient protection. The
two standard multimeter jacks come
out the top to accept test leads, spe-
cially designed probe tips, and a spe-
cially designed current clamp head.
Circle (70) on Reply Card



Test lead kit
Now from Probe Master is a ‘‘Softie
Master Kit’’ containing unique softie
test leads with 12 accessories. The kit
is a multiple interconnecting test lead
kit designed to access all those hard

to reach places. Becasue the probe
bends 90 degrees of more and con-
forms to the shape of your hand it re-
duces wear and lasts longer, says the
manufacturer. The 48 " silicone insu-
lated leads are softer, yet impervious
to hot soldering iron burns and fea-
ture sharp stainless steel tips and
screw-on insulated accessories for
positive connection to large, small or
subminiature components.

Circle (71) an Reply Card

Reversible pallet
An innovative product is now
available from Chicago Case Com-
pany which fits all of the manufac-
turer’s products and most other

cases. Model No. DPT-3x1is arever-
sible, two-sided pallet whichis 18 ” x
13” and is ideal to upgrade present
tool cases. The pallet was designed to

pervisors, or anyone carrying tools
on the job. It provides a versatile at-
tache/briefcase with ample room
and various sized pockets for writing
instruments, clip board, supplies for
outside calls, stationary measuring
devices like rulers and tape, and even
for a calculator.
Circle (72) an Reply Card

New handpiece for SMD removal

New from Paceis its Thermotweez
handpiece for safe, rapid reflow and
removal of a wide variety of PLCCs,
LCCs and other surface mount com-
ponents. Unlike other removal me-
thods, the high power ThermoTweez
grips the component leads and di-
rects controlled conductive heat right
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VC-8025 - SOMMz, zcusg ::“ e 4 —o-urwp.hmmd -mm.:wmu
VC-8045 - 100MHz, 40MS/ 25/ma” HiWachi P [ torma aperstion.
VO SV 4o lo0Maz Books, 200 DC 10 SOMHz, 2-Channel, DC offsef func-  V-660 - 60MHZ, Dual Trace $1.198
RSO's from HRacts fesire of MO0S. BReraging. save fion, ARemate V-885 - 80MHz, DT, wcursor $1,345
MOMOry. SMOOINNG. IMSPONON. DIOTIONNNG. CUTRO! V-525 - CRT Readout, Cursor heas.  $1.025 V-1060 - 100MHz. Dual Trace, $1.425
messurements Yh-:'n $00pES onable 'w: -v-: V-623 - Delayed Sweep st =3 :,& V-1085 - 100MHz, DY, wicursor $108/mo”
wimpher obeervaion m'w-;.m w“ V-522 - Basic Mode! 8895 V-1085 - 100MHz. QT, wicursor $128/mo’
SuCh Runctions a8 hardcopy & plotier imertace V422 - 4OMM2, $795 V-1100A - 100MHz, Ouad Trace $125/ma”
wavelorm tranater via the RS-232C imertace. Enoy the V-223 - 20Mhz Gelayed sweep ______ $695 V-1150 - 150MHz. Quad Trace $115/ma’
comfort of enalog and the power o dighal. V212 - 20MH2 g 1T

FREE DMM

Elenco 35MHz Dual Trace

with purchose of
ANY SCOPE

SCOPE PROBES
P-1 65MHz, Ix, 10x
P-2 100MHz, 1x, 10x $23.95

$19.95

Al scopes nclude probes. schematics.
scopes. Call or write for compiets specifications on these and many other fine

. opersiors marual and 3 yesr (2 yrs for Elenco scopes) work) wide warrenty on parts § labor. Mary acosescriss avallabie for all Hitachi
esoloooopea.

Digital Capacionce Meter Digital LCR Meter - Mullimetes with FLUKE
SECKMAN cuson| gy toue | Sggy Cmockmort]  ULTIMETERS
TEST EQUIPMENT ¥58.95 o $55 cusoce|  All Models
Al Models Avalioble 194-20,00008d Coll 10+ 2004 ; Poade Vo, Otwes Avallable
5% basic acey. Capo 142004 | g g gp  Comwu. Capachons.
Call for special pice Zaro control wi Case L‘l: Ros 01200 | e nu::f::~ Call lor special price
Sl 8ig 1° Dinpisy =h
Quad Power Suppty XP-580 Tripie Power Supply  XP-620 AM/FM Tronsistor Trus RMS 4 172
$59.95 Assembied 355 Radio Kit B O Murimster
22M Q2 = = KR 45} with Training Course 7000
e 1 ® e | 2m1sv@IA $135
Sou e % S AL Modd Marwncy 6% 0 herwacy
SO " SVQ M $26.95 1% Roceos
Fully reguisted and short Crcull protected ﬁ:m“al.":&w,..,.. I-L:m:: -;F;::

Soldering Statlon
Temperaure

Color Convergence
Generator g 200

2 Limit

Digital Triple Power Suppty"_m

Fully uisted, Shon circull protected with
t. 3 Sepasate supplies Frequency,

XP-880 with Ansiog Meters $175

Four-Function Frequency Counters

$249
0-20v ot 1A
0-20V at 1A
5V at 5A

. Period, Totalize,
Self Check with High Stabilized Crystal O
Osciliator, 8 digit LED dispiay

GF-8016 Function Generator
with Freq. Counter

$249

Function Generator
- Blox

G#-8015 without Freq. Meter $179

Learn to Buikd and Progrom
Computers with this Kit

Inchudes: AD Parts. Assembly and Lasson Manvel
Wodel

13000

$129.00

MOVIT EDUCATIONAL ELECTRONIC ROBOT KITS

The MOWVIT line is 8 series of
computerized battery robot kits
that can teach the basic prnch
pies of robotic sensing and
locomotion. Each -of the kits
teatures pre.assembled PC
boarde, hardware and mechani
caldrive systems Only basic
hand 100is are requited for as-
sembly. These tescinating ro-
bots allow you to expenence
and Isarn any one of the follow
ing teatures’ s0und sensor, re-
mote control, infrared sensor

wired control and/or program
mabile memory

MV.912  Avoicer intre red
MV15  Piper mouse Sound Sensor  $45 98

Meouss Sound Sensor
MV 083 Line Tracuss intrs red

be compatible with the industry’s

$G-9000 $129 ) wvore Poppy Sound Touch 12098

. . ow MV 906 Ments Sound/Touch
standard cases. One side includes 'f [§ BPREECCERR TRt | voupumquitaling oo ma o moxminson b
maChlﬂe StltChed tOOl pallets to keep arser meachine fenguege o 188 PC 5G-0500 w/ Dighal Display 8 | MV.538 5.Cargo Sound Sensor 34505 |87 805 Routetie Digisi Wheet  $16 08

Robotics KN for above (MMSO10) 71.95 | 150MHz built-in Counter $249

WE WiLL NOT BE UNDERSO! C & SSALES INC I 15 Doy Money Bock Guorontee
1245 Rosewond. Decelield. 11 615 EB 2 Yeor Worronty

all tools easily accessible for techni-
cians, servicemen or field service su-

WRITE FOR FREE CATALOG

UPS Shipping: 48 Stotes 5°
(KDY 292-TT0L 41T08) 3400710

($3 Min $10 Mox) Shipping
IL Res . 7° Tax FAX 708-520-0085
Circle (1) on Reply Card
June 1991 Electronic Servicing & Technology 61




——— Products

to the joints avoiding damage to ad-
jacent components and substrate
areas. Safe, even, solder reflow is
achieved in seconds, even on the larg-
est packages. The component is then
immediately removed without dam-
age in a simple, one-handed opera-
tion. Vertical design and adjustable
opening permit easy manipulation
and control for operators of any skill
level. Slim-line tips assure easy access
and safe solder joint heating, even on
densely packaged assemblies.

Circle (73) on Reply Card

Ultra-Slim shears

Xcelite introduces Ultra-Slim,
flush cut shears with special grips for
protection against electrostatic dis-
charge (ESD). This feature helps to
avoid damage to sensitive electronic
components. The new five-inch
shears (Models 96CG and 97CG)
have an improved ergonomic handle

design that provides shear cutting ac-
tion with less effort while reducing
user fatigue. The ultra thin profile al-
lows easier access to high density
areas. Manufactured from the high-
est quality carbon steel, the pliers are
also available with a special “‘Klip
Grip”’ to hold cut-off wire. The
shears are capable of cutting soft
wire up to 20AWG.

Circle (74) on Reply Card
Portable static control work station

Plastic Systems announces the
Field Service Kit which allows field

.

personnel to ground themselves and
protect equipment against electrosta-
tic discharge (ESD) while working
on-site. The kit is ideal for use by
field personnel who test, service,
maintain or overhaul sensitive equip-
ment. The complete kit includes a
lightweight fold-up static dissipative
mat, an adjustable wrist strap assem-
bly (wrist strap, coil cord and alliga-
tor clip), a one megohm resistorized
ground cord and instructions detail-
ing proper use.
Circle (75) on Reply Card

Test your electronics
Answers to the quiz
(from page 53)
PSSP Ny 1F e S s o
e (O e e TRD—
2. Fault —_—— Il ——— - L—UR-—
e Ty s e W =S DNT Ave
oA — I —-CL———A——LAO-—
3. Reluctivity i RvtF K= =MEWREBLD
Ll QRN q f _ Sew DY E
o —B~T—-—YSO——FAED
Klein and Vaco tools. Job-matched 4. Klystron R i ey Sl g Gyl b2
and built for tough, long use. T = Al —oILB Ot
5. Lissajous =48 5 e i o lﬂ;—;
» Screwdrivers « Nut drivers « Hex Keys ' W o e ) i 55 Ny BB
¢ Problem solving tools « Wrenches 6. Keyboard A TN VA [ T GRS E SRt
» Pliers « Electrical tools, Solderiess ter- KLElN
minals and connectors * Kits and cases o o ’
o i . Field 11. Expanded
These professional tools are made -% ;',’f,.;hs‘,’(',c,;fs" fexuudimcrion #Akl D
to exceptional standards...rugged, Zoews/ since 1857
precise, comfortable to use...long 7200 McCormick Bivd. 8. Symbolic 10. Quadrature | 12. Scratch pad
lasting. See your Klein distributor. _PO. Box 599033
Chicago, IL 60659-9033

Circle (22) on Reply Card
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CATV-RF signal analyzer

Sencore announces its new FS7T4A
Channelizer Sr. It includes an exclu-
sive, all charinel, microprocessor
controlled tuner for testing all stan-
dard and cable channels to FCC ac-
curacy, including the return chan-
nels, (sub-band), off-air VHF, UHF,
and FM. The user can select FCC,
HRC, or ICC carrier shift tuning—

dial in the channel and read the video

or audio signal level in microvolts
and dBmV on the fully autoranged
meter. The patented on-channel au-
tomatic signal-to-noise ratio test
eliminates time consuming signal

comparisons/calculations required

when referencing noise on an unused
channel.
Circle (76) on Reply Card

Digital multimeter

Simpson Electric Company now
has the model 467 series of digital
multimeters that combine a wide
range of advanced DMM features.
Three models are designed for field
service, plant maintenance or tele-
communications work. The unit per-
mits easy ‘‘hands free’’ meter read-
ing in addition to benchtop use. An
optional carrying case and neck strap
keep the display in clear view when
the meter is worn on the user’s belt or
from the neck. The model 467-2 and |
467-2T have Digilog display which
combines precise digital readout with
rapid analog approximation by
means of a bar graph. These two
models also feature a differential
peak hold function for simplifying
work with transient voltages/cur-
rents. Both models also incorporate a

50 microsecond pulse detector for
digital troubleshooting.
Circle (77) on Reply Card

Digital storage oscilloscope
Leader Instruments has announced a
new battery powered 30 MS/s com-

o/

-
e 98 ®
o \\
-] \
, L
o

- -

bination digital storage oscilloscope/
digital multimeter with a number
of unique features and functions.
The model 300 features dual, add,
subtract and X-Y modes, peak to
peak voltage of channels 1 and 2 and
frequency readout, plus full auto set-
up and auto ranging for both time
base and volts per division for each
channel.
Circle (78) on Reply Card

Highlight
your opportunity
to enrich your skills

Tick.
Tick.

at the 1991 National Professional
Electronics Convention, August 5-10,
Reno, NV. Programs will include:

*Technical training and certification.

*Management seminars and trade show.

*Registration includes FREE 2-DAY
VIDEO LASERDISK SCHOOL.
For a registration form and information,
rush the following to NESDA:

Name

Business

Address

Zip___

Phone

National Glectroncs Sales &

NESDA

Service Dealers Assocoton

2708 W. Berry St.
Ft. Worth TX 76109

(817) 921-9061

That familiar
adage, time is

CIE makes it
possible for
students who

to realize

Name
Address

City
Phone (

Tick.

money, means
Just that at CIE.

can study at an
accelerated pace

signlificant savings
off the cost of an
Associate Degree in
Electronics. CIE places a
restriction only on the
maximum time you are
allowed to successfully
complete your studies in
our A.A.S. program (8 six-
month terms). If you

O Yes! Send me CIE's Free School Catalog. ses:«s

Check box for G.I. Bulletin on
Educational Benefits

O Veteran O Active Duty

complete the entire
program in two terms, three
terms...or seven terms
you'll only be charged for
those terms... no additional
charges for books, lab
equipment, or lesson
programs.
At CIE, the
world leader in
electronics
home-study,
you'll learn
from the best
and you'll
learn at your
own pace in
your own home
at a very
affordable price
(even more
affordable at an
accelerated pace). No
income Interruptions, no
conflicting class schedules,
no traffic, no hassles, just
the academic curriculum to
prepare you for a richly
rewarding career in
electronics

State _ Zip
= ————) CLEVELAND
] B G| nsTiTute oF
Mail to ] | ELECTRONICS
_z = L | 1776 East 17th Street
Cleveland. Ohio 441 14
= (216) 781-9400

June 1991

Electronic Servicing & Technology 63



———Books

ES&T periodically publishes reviews
on books that are particularly appli-
cable to our readers. We do not have
any information other than that sup-
plied below each review. Contact the
publishing company for further ord-
ering or pricing details.

Introductory Electronic Devices and
Circuits, by Robert T. Paynter; Pren-
tice Hall, 866 pages, $44.00 hard.

This book provides a thorough
and practical study of electronic de-
vices and the circuits that use them. It
is written to serve as a textbook for a
second course in an electronics or en-
gineering technology course.

Devices covered range from the
most fundamental diode to various
FET and MOSFET to multivibrators
to LEDs to IC voltage regulators.
Circuit design is discussed, too, with
a great deal of emphasis on practical
uses of each of the devices.

The troubleshooting section of
each chapter sets this book apart
from numerous others written on
similar topics. They are based on the
author’s experiences. Emphasis is
constantly placed on ‘‘outside’’ fac-
tors that can affect operation and
troubleshooting of various compo-
nents and circuits. Also, there is a
strong emphasis on how things work.
Circuit theory is used to explain the
mathematics, rather than mathemat-
ics being used to explain theory.
Prentice Hall Books, Englewood Cliffs, NJ 07632.

Beginner’s Guide To Reading Sche-
matics 2nd Edition, by Robert J.
Traister and Anna L. Lisk, TAB
Books, 140 pages, $18.95-hard.

This is a beginner’s guide to under-
standing and using block diagrams,
schematics, and pictorials. Many
people are frightened away from a
hobby or career in electronics be-
cause they don’t understand sche-
matic diagrams. Learning to read
schematic diagrams and use them to
analyze electronic circuits is often
mistakenly viewed as complex and
difficult. But as Traister and Lisk ex-
plain in this revised second edition,
learning to interpret the symbols, in-
terconnections, and component des-
ignations found on most schematic
diagrams can actually be quite simple.

The guide includes new updated,
drawings reflecting the latest in elec-
tronic circuitry and takes readers step
by step through every phase of un-
derstanding and using electronic cir-
cuit diagrams or schematics. The au-
thor clearly explains what symbols

| stand for: capacitors, transformers,

|

————Photofact

cables, resistors, switches, batteries,
inductors, conductors, vacuum tubes
and much more.

TAB Books, Blue Ride Summit, PA 17294

Operational Amplifiers, by David A.
Bell, Prentice Hall Books, 348 pages
$52.00

The text begins with a description
of the basic operational amplifier cir-
cuit, and moves immediately into the
industry standard 741 op amp. Use
of the 741 as a voltage follower, non-
inverting amplifier and inverting am-
plifier is explained.

Operational-amplifier characteris-
tics and parameters are covered.
Topics discussed are biasing require-
ments, calculation of resistor and ca-
pacitor values for specified gain and
frequency response, selection of
standard value components and in-
put and output impedances. Practi-
cal design examples are given, pre-
cautions for avoiding circuit instabil-

ity are listed and additional compen-
sating techniques are discussed. In
addition to explaining the operation
of each circuit, practical design ex-
amples are offered throughout.
Prentice Hall Books, Englewood Cliffs, NJ 07632.

Electrostatic Discharge for Electron-
ics, by Neil Sclater; TAB Books, 227
pages, $29.95-hard.

Electrostatic discharge (ESD) is a
hot subject in modern electronics.
Each step forward in terms of reduc-
tion in size and increase in speed pre-
sents a corresponding increase in sus-
ceptibility to damage or destructions
from static-electricity discharge.

To demonstrate the truly destruc-
tive nature of ESD, Sclater provides
several photographs taken with a
magnification of 3,000 that show
““large’’ holes blown into semicon-
ductor devices by static discharges.

Sclater covers the basic principles
of ESD, board and system protec-
tion, protective materials and pack-
aging, protecting the workplace, per-
sonal protection, ESD test equip-
ment and more. The book includes a
glossary and a 22-page directory of
supplies and services.

TAB Books, Blue Ridge Summit, PA 17294, 1B

SONY
KV-27XBRSO,

| KV-32XBR50, (CH. SCC-C59K-A/

FISHER
LI AR T 15 i PC-9326 |
PANASONIC
28141 O b CTM-1041R
(CH. ALGP159/K-12
QUASAR
281 61N ErR e SP31SODK/EK,

SS3153DK/EK, SU3157DK/EK,
YSP3350DE/EE, YSS3353DK/EK
(CH. AEDC170, ALEDC170,

YAEDCI170)
SAMSUNG
2811-1...... TC2010T, TC2015T
7L ) s SR CE B - TC2055ST
2815-1....CT680W, TC2650S/ST
2816-2....CTS313WC, TC2060S,
TC2063S, TC2065S
SHARP

28102730 o0t o4 e BEESN 27RV99
PLY IR e B - - 19RV79

64 Electronic Servicing & Technology June 1991

L-A, SCC-C60J-A/K-A)

ZENITH

SF2511G2/GS2,
SF25117TR2/TRS2, SF2589W2,

SF2713H2/HS2, SF2719TR2/HS2,
SF271N2/NS2, SFS521H2/HS2,

SS2587W2, SS6589W2

28] R ¢ « F25000W/W2,
F2504TR/TR2/TRS/TRS52,
F5532G2

2814-2 ...... SF2501W/W2/W54,

SF2503G/G2/GS/G52/G526,
SF2505TR/TR2/TRS/TRS2,
SF2507N, N2, N5,N52,
SF2509H/H2/HS/HS52/H526,
SF5503H2/HS2, SF5533G2/GS2,
SS8503G2/GS2



—— Classified

Classified advertising Iis availsble by the word or per
column inch. By-the-word: $1.85 per word, perinsertion.
initials and abbreviations count as full words. Blind ads
(replies sent to ES&T for forwarding) are $40 additional.
Minimum charge: $35 per Insertion.

Per Column Inch (Classified Dispiay): $235 per column
inch, perinsertion, with frequency discounts available.
1" minimum, billed at 1/4" increments after that 10"
maxtmum per ad. Blind ads are $40 addition. Reader
Service Number $25 addltional to cover processing and
handling costs. (Free to 4-inch or larger ads.)

Optional color (determined by magazine) $150 addi-
tionatl per insertion. No agency discounts are allowed
for classified advertising.

Contact Emily Kreutz, 516-881-2822, for information on
frequency and pre-payment discounts, or to place your
classified ad. Or send your order and materiais to Emily
Kreutz, Electronic Servicing & Technology, 76 North
Broadway, Hicksville, NY 11801,

FORSALE

ATTENTION VCR SERVICE CENTERS: 1000 VCR symp-
tomsl/cures from experience and manufacturers publi-
cations. Computer printout $30. Guaranteed satisfac-
tion. VCR Tuneup Center, 43 James Avenue, Redwood
City, CA 94063 or call 1-800-777-7883. Mastercard and
Visa accepted. 4-91-tf
LARGEST SELECTION OF ORIGINAL TV & VCR IC'S
AND TRANSISTORS: WRITE FOR CATALOG. PRELCO,
PO BOX 894, UNION, NJ 07083, 908-851-8600.  5-91-1t

FOR SALE: Regulator rebulld kit for Sylvania, Magna-
vox and Philco. For chassis series 19C8, 20C8, 25C8,
26C8. Having problems with regulator problems in
those chassis this kit is for you. Make It an easy repair.
Only $27.00. Sibley TV, 531 Wentworth Avenue, Calu-
met City, IL 60409. 708-891-5550. 5-91-1t

ESTATE: Sencore, System Donner, etc: osciloscope,
UHF, CB, waveform analyzer, 50 pleces. SASE for price
list to Electronics, PO Box 252, Glenridge, NJ 07028.

6-91-1t
PHOTOFACTS: Folcers under -1400, $5.00. Above
-1400, $7.00, sent same day first class postpaid. Allen
Loeb, 414 Chestnut Lane, East Meadow, NY 11554,
516-481-4380 4-91-3t

——— Readers’ Exchange

FOR SALE

Sencore VA62 with VC63 VCR Acc. Mint con-
dition with original leads, manuals, and boxes
$1950. Steves TV 518-399-6120.

Tektronix scope model 7603 with modules
#7A26-7015 and 7BS3A. Lab quality equip-
ment, works like new current model. List
15500.00 will sell for $8500.00Kens Electronic
360 E. International Anchorage AK 99518,
907-562-3443.

150 MHz Oscilloscope, HP 1710A dual time-
base, dual trace, bright scan feature etc. Solid
state, 32 pounds $850, COD OK.Tom Hamil-
ton (619) 439-1345.

Sencore LC53 **Z Meter®’ capacitor-inductor
analyzer with manual. Very good condition,
brand new test leads, plus SCR224 SCR/Triac
test accessory ($550.00). Don’s Electronic Re-
pair, 68 East Main Street, Fort Kent, Maine
04743,

5000: ACTUAL CURRENT “TECHNICIAN" TECH-TIP
REPORTS: Symptoms, Cures & Part Numbers. 1987
Through 1991. TV-VCR-CD-LD-CAMERA-CAMCORD-
ER-PROJECTION -STERO-AMPLIFIERS - SATELLITE
MICROWAVE-CASSETTES-PHONO-ETC. We service
All Consumer Electronics and Factory Authorized for
36 Major Manufacturers. If it came through our doors,
It's on it's way to "YOURS"t SEND $20.00 FOR DEMO
DISK OR $25.00 PRINTED FORM. $125.00 per 1000 data-
base disk price or $500.00 for 5000, Printed form add
$25.00 Per 1000 Tips. AMEX-M/C-VISA & CHECKS,
2-Wks Delivery 305-474-2677 Factory Service 8614
SR-84, Ft. Lauderdale, FL 33324. 6-91-3t

PHOTOFACTS: Folders under #1400, $5.00. Above
#1400, $7.00, sent same day first class postpaid. Allen
Loeb, 414 Chestnut Lane, East Meadow, NY 11554, 516-
481-4380. 6-91-3t
TELEVISION AND MONITOR TROUBLESHOOTING:
350 symptons and cures, nothing old listed, $13.00 re-
fundable. Jones Enterprises, P.O. Box 702, Niceviile, FL
32578 2.91-tin

REDUCED 85%, Diehl Mark 111 scanner $79. Diehl Mark
V scanner $199. New. Restore remote control keypads
with our conductive coating $8.99 ppd. WEEC, 2805
University Ave., Madison, Wl 53705. 608-238-4629. 608-
233-9741. 6-90-tfn

TV TOUGH DOGS: 300 symptoms and cures. Send
$10.95 to DAVIS TV, 11772 Old Fashion Way, Garden
Grove, CA 92640. 10-87-tfn

VHS-VCR REPAIR SOLUTIONS SETS 1),iI,1V,V,Vi.
Each contalns 150 symptoms and cures, updated cross
reference chart, free assistance, $11.95 each all six
$59.95. Eagle Electronics, 52053 Locks Lane, Granger,
IN 46530. 12-89-tfn

COMPUTER AIDED TV/VCR REPAIR: 3,500 solutions,
37 manufacturers. Printout or IBM compatible. Hard
drive, 5V disk. Time saver. Quick scan by model, chas-
sis, and stage. Send $90 to Electronics Solutions 407 W.
Ave "N", San Angelo, TX, 76903. 1.91-6t

BUSINESS OPPORTUNITIES

LARGE AUDIO/VIDEO SERVICE BUSINESS: In sunny
S.W. city. Established 20 yrs. Well equipped. Price and
terms negotiable. (602) 298-8827, Eves. 8-89-tfn

NORTHER CALIFORNIA: Audio Video Sales and Ser-
vice. Well equipped. Low overhead. FGross sales
$5,000+ monthly. Price negotitable (408) 241-4980.

6-91-3t

VCR REPAIR: Learn the mechanics of VCR which ac-
count for 80% of all VCR maifunctions. Video and four
part manual. Send $89.95to ETL Video, PO Box 1711, Ft.
Valley, GA 31030 or call 912-825-1736 for VISA and Mas-
tercard. 4-91-2t

LET THE GOVERNMENT FINANCE: your small busi-
ness Grantsi/Loans to $500,000. Free recorded mes-
sage: 707-448-0330. (ODS6). 6-91-2t

MISCELLANEOUS

LOTTERY NUMBERS: With a built in 100% guarantee!
Hit the lottery on purpose! Catalog of 80 IBM/Comp.
programs $5. Sigma Box 24759 Dept: 02 Baltimore, MD
21220. 11-90-12t

CAMCORDER REPAIR: Don't turn away good profits let
our experienced technicians provide your shop with
complete camcorder repair service. Also, VCR, "“Touch
Dogs.” Call collect (812) 332-9524. Edington VCR/TV,
204 North Kimble Drive, Bloomington, IN 47404. 5-91-1t

SERVICE: VCR Repair $49.95 any brand includes most
parts. Factory authorized service center - special offer
expires September 1.Add $10.00S & H excludes motors
and heads. Free warrenty repairs with proof of pur-
chase. Avoid COD charge by sending prepaid to: The TV
Shop, 530 Philadelphia Street, Indiana, PA 15701. 412-
357-9448. 6-91-1t

WANTED

OLD ANTIQUE RADIOS AND TV*S: Pre 1950. Any condi-
tion will repair some. Old tubes wanted. Thrifty TV, 16 E.
Marie Hicksville, NY 11801, 516-822-4501. 12-91-tfn

ELECTRICAL ENGINEER: (MRI/CT Engineer) - Jobsite:
Latham, NY: Utilizing knowledge of electrical engineer-
ing, image processing, digitat & analog circuits, radio
frequencies, magnetic fields, X/R systems & cryogenic
equipment, evaluate type of repair or service required
on Elscint MR{ & CT diagnostic imaging equipment. On-
site repair & after sales service of (CT) & (MRI) imaging
equipment Including repair of subunits, electronic
boards & units like Digital computers, CDC drives &
magtape, Matrix images, DEL HV & Leybold cryocool-
ing systems. Perform testing & alignment to insure
proper function of equipment. Maintain CT-MRI spare
parts. 40 hrs/wk; $46,000/yr. Bachelors in Electrical En-
gineering* 4 years exp in the job is reqd. Apply by re-
sume in dupicate to: NYS Dept of Labor, 100 Borad
Street, Glen Falls, NY 12801. Attn: C. Hartman/J. Kelley
Refer to JO -NY0000465, DOT 003.061.010 5-91-1t

Sencore SC61 oscilloscope. Sencore PR57 Iso-
transformer. Tentel tentelometer and torque
gauge.Call Stan 303-234-9481.

VCR’s, SAMS, test equipment, many more
items. Send for free list. Henry Weymouth
21-1A Cassidy Rd, Budd Lake, NJ. 07826 or
call 201-691-4943.

Sencore VA-48 video analyzer, complete with
box, manuals and cables. $495.00. B&K 470
CRT Restorer/analyzer with many adapters.
$225.00 both excellent. L. Harmony 458 S.
Main Street, Vermonville, MI 49096 (517)
726-0485 after S pm EST.

WANTED

Attenuater for Kenwood amplifier model
number R24-9004-05, will pay reasonable
price.Bob Boucher 49 State St. Augusta, MA
04330, 207-623-9069

June 1991

Schematic or service manual for Panasonic
3960 Oak Trail Run 2706, Port Orange FL
32717, 904-756-9872.

Sams TV photofacts #2360 through #2800 will
pay a reasonable price. Tip Top and Appli-
ances 18439 Sherman Way Reseda, California
91335, 818-345-1975 call collect.

Practical Radio Electronics Home Study
Course lessons 36 to 53 by “‘Supreme.”” Ad-
vanced Radio Servicing 30 lessons by “‘Su-
preme”’. Signal tracer and scope Vidolifzer
Model 560 with test leads. Paul Williams 2364
Beaver Valley Pike, New Providence, PA
17560-9622, 717-786-3803.

Owners manual and Service manual for VCR
Panasonic model PV2800B. Ram TV, San Vi-
cente 4E Mayaguez, P.R. 00708.

Service manual and schematic for Flsher VCR

model FVH-805A. Sidney Creacey 1358 Tur-
quoise Ave Mentone, CA 92359.
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LEARN T0
CLEAN/MAINTAIN/REPAIR

FAX MACHINES

HUGE NEW UNTAPPED MARKET!

EARN
$65/HR!

Over 8 miilion Fax machines in homes/
offices —predictions are forover 25 million
by 1992!

B Work from your home/van

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

[~ No special tools/equipment needed

B Earn additional profits selling fax supplies!
@ Fax machines are not cheap - therefore, you can
get good $$ for the repair

® Average Fax machine requires professional service
every 18 months
® Home study training program includes full instruc-
tions on EVERY ASPECT of Fax maintenance/repair
FULL COVERAGE of how to set up your home-based
service business
FREE DETAILS
CALL 1-800-537-0589
Or Write to: Viejo Publications, Inc
§329 Fountain Ave. Dept. FX400
Los Angeles, CA 90029
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‘‘Sperry Tech’s
Pricing Guide”’

Updated new 6th edition...a
framework for setting rates

that apply to HiTech pro-
\ ducts...a formula that
guatantees SUCCESS!
7 Call Toll Free for details
1-800-228-4338
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AC/OC VOLTAGE

AC/DC CURRENT PRO 400 i
DIODE TEST Stock No,

LOGIC TEST 390092 $ 95|
LED TEST GOOD®AD

5 Es:so RANGES L)
5 CAPACITANCE RANGES AY
LOW BATTERY Wamnin, '.'OSEV sack B
CONTINUITY TEST/BUZZER = %3
TRANSISTOR CHECKER GUARANTEE' i i3

20 wnz FREQ COUNTER st |50 &
Bm2 KELVIN_Eiecroncs e S
DE. 7 Fairchild Ave., Plainview, NY 11803 § & £
(516) 349-7620 1(800) 645-9212] =
FAX (516) 349-7830

Advertisers’ Index

Reader

Page Service Advertiser
Company Number Number Hotline
CRERSAS ALCE N SRl 28 B S AR« Pk G TE. S B ey 800/292-7711
Cleveland Institute of Electronics........... (518 a2 g AR LT 216/781-9400
Digi-Key Corporation....................... JpRgas -1 800/344-4539
DiversifiedParts. . ....................... IFCE 2 e etpn « 98 800/338-6342
Falcon Safety Products. .. ................. S5 w1 S SRR 4 908-707-4900
Goldstar Precision. ........... oo, IGINE R RSP Sree | 213/404-0101
[SO[S T P AT e B SR 531 e oS8 ST 817/921-9101
INTFTRP OGN Akt 450 e b e oy s » o a0 0 B G e e 714/623-3463
International Components Corporation...... O Ao st v 800/645-9154
KelRiin 'EIECTIQNICS + » « » v s v w s o %t i sty o psis 66 8FABTEN 516/349-7620
KNl CRIS S F 7 PRt v f B9 3 o S SRR oAy 6L B2 il S e e SR
W GRS EIeCHTONICS e k5 60 & e AN S o e w S ST SPMNEG I I R e 800/543-4330
Matsushita-Training Pub. .. ................ 209533 S T 201/348-7589
Mitsubishi Electronics..................... L 1 oy s
INESDAK o ye'e s wa d 5 dbisrrds o '« Savwre? ¢ oo st B2303) Live e Heove edstan 817/921-9061
PacifichCoastiPantsS s s «x s v tatbsivion o i v aarpn |ECES05 s veevre 800/338-6342
Panson Electronics...................... BCrmS0isnswsss 800/321-4870
P EXPIES S e s ¢ B o war st s o s o ede anrouiih 50k + 23t yaera'on® 513/222-0173
PRl SIEC G mis bt 0 SAsins @ 1 8 « o« uv & itiete = 25 11,125 swes 800/225-8326
PrIMENEICCIIONICS ¥ g6 ¢ & o % sn's ase os - i SRR 66 "™ 13030 Foped 800/558-9572
PO G IR e e s oo e S XA S € & ol o e ot ahie's 1728 A8 A 800/759-6767
SENCONCIRITIC S 4 5 e ka8 s Lr BA Salis A8 > m o B b [N ey 800/SEN-CORE
S0 A% N e S N e S B o GG %15 M o Sy 800/228-4338
VG G MR PTG ISP, (., IBCT 2055 wamas 800/426-2200
ESETONDGINGC S o 0s 435650008 oo g o0 © Tzl >y mataiets G et e o 800/TEK-WIDE
S e e e eis o e i sl miss it b e ol 21 g 161 pr st o 800/538-6894
T N P O B S S s a1 e as oo S5 b dad ombs s V1008 il St R 800/368-5719
Viejo Publications. ..................... 53,66 18,19..... 800/537-0589

We’d like to see yourcompany listed here too. Contact Jonathan C. Kummer to
work out an advertising program tailored to suit your needs.

 —
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TUBES -‘TUBES ‘TUBES

World’s Largest Range
Over 2,000 Types, Domestic & Foreign
0 Ask for
UP To 85 /0 OFF price list
International Components Corporation
TollFree B0OD-645-9154 *N.Y, State 516-293-1500

105 Maxess Road. Melville, New York 11747

WE’'RE THE ONE

. for all your quality Electronic Parts
and Accessories.
We'll get your parts to you
as fast as you need them!"

Call Toll Free today for your FREE copy of
our catalog . .

1-800-558-9572

or for 24 hour ordering call FAX 414-473-4727
“First In Quality And Service”

7’“155

ELECTRONICS CO.
P.0. Box 28 - Whitewater, Wisconsin 53190
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SALES OFFICE
76 North Broadway
Hicksville, NY 11801

(516) 681-2922
FAX: (516)681-2926

Jonathan Kummer
Advertising Manager

Emily Kreutz
Sales Assistant




Five way

-

s to look at 100 MHz.

Starting at $2295!

Just check the choices in our line-up of
five 100 MHz oscilloscopes:

* GPIB Programmability

* Hardcopy Documentation

* 100 MS/s Single-shot

* Automatic Measurements

Name your application, we’ll provide
the solution.

Copyright © 1991 Tekironix. Inc. All rights reserved.  BOB-137

Tek gives you the perfect blend of
modern analog real-time and digital

technologies in 100 MHz oscilloscopes.

Whether it's hardcopy output from a
fully programmable real-time scope,
automatic measurements specified to
001%, or 100 MHz, 100 MS/s single-
shot performance, no one has the

Circle (20) on Reply Card

choices Tek does. To see it all, call
your Tek rep or 1-80{-426-22(4). The
closer you look, the more you’ll

appreciate Tek. TEEEEE g
PP o O

One company measures up.

Tektronb¢

COMMIT TED TD EXCELLENCE

. - - .'>> . — _jv_‘ P
Tektronix 2252 Recor saciivscore




FOR OVER 25YEARS
THE ORIGINAL REPLACEMENT
PARTS CENTER
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