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Servicing infrared remote controls
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There’s Only One True Dynamic
Component Analyzer!
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Capacitors:
A switching power supply can easily
use 35 or more capacitors. Any one
can cause the circuit to fail or even
avalanche. Only the Auto-Z allows
you to dynamically catch all 4
possible defects eliminating your
need to ask, “Is the cap good or bad!”

e Capacitor Value

* Dielectric Leakage
(up to 1 kV applied)

¢ Dielectric Absorption,
patented

¢ Equivalent Series
Resistance, patented

LC102 Auto-Z with5 patents

Exclusively from Sencore

Switching

Transformers:
A defective switching transformer
can easily take out switching
transistors and other valuable
components. Only the patented
Auto-Z provides a guaranteed 100%
reliable “Ringer” test to catch even a
single shorted turn, an open wind-
ing, or a completely shorted trans-
former. The Auto-Z eliminates the
need to stock parts inventory for all
the brands of switching supplies.

Transistors/Diodes:
Many switched mode power supply
defects occur only at full operating
voltage. Only the Auto-Z tests
components for breakdown at full
operating voltage, catching defects
that static testers miss. Never order
a component again just because you
couldn’t fully test it.

The Auto-Z is also great for
analyzing inductors, SCRs,
Triacs, transmission lines, and
high voltage components.

For your FREE Tech Tip showing how to service switched

mode power supplies,

Call 1-800-SENCORE ext. 450!

(736-2673)
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A colored-pencil approach to
servicing

By Thomas G. Viazny

Those black and white
schematics for every kind of
consumer-electronics product
can leave the technician
scratching his head trying to
trace out some of the wiring that
interconnects components.
Wouldn’t it be great if the
schematics were color coded?

Monitoring and correcting
power problems
By the ES&T Staff
Power disturbances are often
viewed as mysterious events
which can only be understood by
experts and which can only be
solved by inexplicable
techniques. Even skilled
technicians will sometimes
abandon rational, step-by-step
problem-solving techniques
when confronted by a power
problem. They shouldn’t.

Servicing infrared remote
controls

By Conrad Perrson

Remote controls add another
level of complexity to an already
complex product, and a little
more difficulty for the servicing
technician. Just as with any other
part of the circuitry of a
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consumer electronics product,
troubleshooting can be made
easier through an understanding
of how the circuits work, and
with the aid of a methodical
troubleshooting procedure.

Removing and installing
surface-mount devices in
TVs, VCRs and CDs

By Homer Davidson

1t takes steady hands, small
fingers and a lot of patience to
remove and replace surface
mount devices (SMDs). You
probably already have most of
the required tools at the service
bench; things like needle nose
pliers, forceps, magnifiers low
wattage soldering iron. The other
things you need to bring to the
bench for pc boards with these
tiny components on them is
extreme care in handling so you
don’t break anything or cause
electrostatic discharge damage.

Servicing the Zenith
microcomputer Part VIII—
The hard disk drive

By John Ross

Diagnosis of a hard disk might
seem like a complex task, but if
you heed these words you’ll find
that it can be less difficult than it
would seem, and in some cases
you can do the job using some
pretty familiar and simple tools.
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ON THE COVER——

The ultraminiaturization of electronics
circuitry has led to a number of advan-
tages for consumers: products such as
camcorders, VCrs compact disc players
and earphone radios that are light in-
weight, packed with features and capable
of high quality output. The same devel-
opments have led to increased frustration
and difficulty for the technicians who
have to service the products that employ
tiny components such as surface-mount
devices. (Photo courtesy Pace, Inc).
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The
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as perpetual
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One of the most commonly used
marketing devices is the phrase ‘‘new
and improved.”” It doesn’t matter
whether it’s toothpaste, shampoo,
dishwashing detergent or a VCR, the
manufacturer seeks to set its product
apart from its competitors, and its
own earlier products by convincing
the buying public that it has come up
with a newer, better, version of the
old product.

In the case of many products, the
““new and improved”’ label is little
more than marketing hype. The
toothpaste may have a new and im-
proved flavor, the shampoo may
come in an improved package. When
it comes to consumer electronics pro-
ducts, the new and improved is usual-
ly a significant advance, sometimes
its a revolutionary change in an ex-
isting product; sometimes it’s an en-
tirely new product.

Take a look, for example at some
of the articles in this issue. Many of
the articles concern technology that
wasn’t even in existence just a few
short years ago. Surface mount de-
vices, which are so small that they

can barely be seen, have allowed |

manufacturers to make their prod-
ucts more feature packed, smaller,
lighter and less expensive. Unfortu-
nately, they cause problems for tech-
nicians with normal eyesight and
normal size fingers.

The same ultraminiaturization that
makes for smaller, lighter, feature
packed less expensive products makes
them more susceptible to damage
from the occasional (or in some loca-
tions, frequent) disturbance ontheac
power line - hence the article on
power protection devices.

In fact, a casual look through this
issue, and many recent issues, will
hammer home the fact that the elec-
tronics and mechanisms in consumer
electronics products are changing
faster and to a greater degree than at
any time in the past. It’s a safe bet
that the pace of change will acceler-
ate rather than slacken.

For example, the feature articlesin |

this issue alone speak volumes about
the changes in consumer electronics
technology. Twenty years ago, the
subject of these articles wasn’t even
being thought of by technicians or
the manufacturers who product the
products. The subject of electrostatic

2 Electronic Servicing & Technology November 1990

discharge damage was not a concern,
simply because none of the compo-
nents in the typical TV or other con-
sumer product were susceptible to
that type of damage. Technicians
didn’t have to worry about handling
tiny surface mount devices because
there were no surface mount compo-
nents in the consumer electronic pro-
ducts of that time. And, as infrared
remote controls had not yet been in-
troduced, technicians didn’t have to
be concerned about diagnosing pro-
blems in those devices.

In view of the extremely rapid pace
of change in consumer electronics
technology, and the promise of still
greater changes to come, it’s dis-
heartening to read some of the com-
ments we receive from readers. In the
latest batch of reader service cards,
several readers included in the area
where we ask ‘“What are your two
toughest problems?’’, answers such
as: ‘‘Motivating our technicians to
learn about new technology,’”’ or
“Finding and hiring technicians who
are willing to learn about the new
technology.”’

It’s interesting to me that people
who were interested enough in learn-
ing about the latest technological
products to go to school to study
them in order to understand them
enough to service them, would very
quickly after graduating from school
become hidebound and unwilling
to progress beyond the level they
achieved in school.

In a field that’s changing so rapid-
ly, there should be only one attitude
expressed by technicians: the attitude
that they welcome the advances in
consumer electronics technology,
and are willing to expend whatever
effort is required to keep abreast of
those advances. It’s an attitude that
has to be instilled in every technician
by their instructors and the school’s
administration while they’re going to
school, by the management of the
companies they work for, by the
technical societies, and by magazines
such as this one.

Any technician who remains un-
willing to keep up with technology
will one day, soon, find that it has
passed him by.

Nk Conal Tanien
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Instrument and tool catalog

New from Contact East is a gener-
al catalog that comes packed with
thousands of tools and test instru-
ments for testing, repairing, and as-
sembling electronic equipment. This
is one catalog that no engineer, man-
ager, or technician should be with-
out. Featured are brand-name instru-
ments such as Fluke, Leader, Tek-
tronix, Weller, 3M and many more.
Product lines are shown in full-color
with detailed descriptions, and have
been expanded to include new power
supplies, oscilloscopes, soldering
equipment, light meters, sweep/
function generators, LCR meters,
and telecom testers. Also included
are work benches, precision hand
tools, tool kits, and our custom tool
kits designed to meet your individual
needs. All products are fully guaran-
teed.

Circle (33) on Reply Card

New 3M products catalog

New from 3M is a 576 page catalog
which includes detailed descriptions,
drawings, and photos of 3M elec-
tronic products. The Electronic In-
terconnection Systems Product Or-
dering Guide is the most comprehen-
sive catalog ever offered, reflecting
3M'’s commitment to a broad line of
electronic interconnects. This cata-
log is a valuable resource for infor-
mation on IC socket connectors,
boardmount and wiremount socket
connectors, ‘“MIX’’ stacking con-
nectors, headers, plug connectors,
DIN connectors, PCB connectors,
DIP connectors, card-edge connec-
tors, D-sub, D-ribbon, breadboard
systems, cable and assembly equip-
ment. The catalog is easy to use. Ex-
tensive cross-reference charts assist
in quickly finding products, as well
as mating cable, accessories, and as-
sembly equipment. Three complete
indexes are included: by grid spacing,
part number, and product type. Full
physical, electrical, and environ-
mental specifications are included
for each product. Complete ordering
information is provided, including
dimensions, part numbers, accesso-
ries, and mating connectors.

Circle (34) on Reply Card

ESD test stress to ICs covered
in new app note

Stresses applied to ICs during tests
to determine their ESD voltage sus-
ceptibility levels are described in a
new Application Note 210, from
KeyTek. It is shown that the deliv-
ered energy stress can vary by more
than 30% among various MIL-STD
test circuits which might at first ap-
pear to be the same. Application
Note 211 first reviews various internal
IC ESD protection structures, em-
phasizing the more popular two-
stage structures which include an in-
put crowbar as the primary protec-
tor, and an impedance-isolated
clamp as the secondary protector.
Voltage, power and energy threats
are calculated for typical protection
structures. This is followed by a de-
tailed description of the four differ-
ent stages of protection-circuit turn
on for two-stage protectors: neither
protector on, secondary (clamp) pro-
tector on, primary (crowbar) protec-
tor partially on, and primary protec-
tor fully on. Application Note 210
then documents the fact that many
IC input impedances are as high as
several hundreds of ohms, during
various stages of turn on. Peak
power and total energy stresses are
then calculated for such ICs, using
typical so-called MIL-STD 883C
human-body model (HBM) ESD test
waves. Energy variations up to 30 to
50% are shown to occur for different
test circuits and typical ICs. The note
concludes that the MIL-STD 883C
waveform and circuit must be used,
without variation, for HBM testing
of ICs for their ESD withstand capa-
bility, to insure getting repeatable,
tester-invariant results.

Circle (35) on Reply Card

NAC announces printer repair class

The National Advancement Cor-
poration schedules their long awaited
printer repair class for major cities
across the country.

These courses gain a great deal of
attention because of the unique
method of teaching. Classes are kept
small to allow hands-on training to
maximize learning. Early response to

(Continued on page 40)
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News

Thomson Consumer Electronics
introduces line of Japanese
(JEDEC/GENERIC) semiconductors

Thomson Consumer Electronics,
has announced the introduction of a
line of Japanese (JEDEC/GENER-
IC) semiconductors. ‘“These devices
are genuine, original Japanese
namebrand semiconductors, not
universal or approximate substi-
tutes,”” said Barbara McNally,
manager of parts and merchandis-
ing. ‘““We have assembled a selection
of the most commonly used items
and the most frequently called for
devices.”

The servicer, when repairing
equipment, is often faced with re-
placing a device imprinted with the
original Japanese manufacturer’s
device number, but not the equip-
ment maker’s stock number. This
causes the servicer to take time to
search the equipment maker’s datato
find the stock number. By utilizing
the Thomson line, the servicer can
order the original Japanese type
number from any authorized Thom-
son distributor.

EIA’s consumer electronics group
participates in national programs to
bolster vocational education and the

American workforce

The Consumer Electronics Group
of the Electronic Industries Associa-
tion, continually works to promote
quality technical training and excel-
lence in the American workforce. A
senior representative of the Group’s
product services department has re-
cently participated in two national
projects designed to develop new
strategies for providing quality train-
ing and vocational education relating
to technology and consumer elec-
tronics.

Donald Hatton, Staff Vice Presi-
dent, Product Services was one of
100 representatives from across the
United States who participated in a
Business and Education Forum spon-
sored by the National Council on Vo-
cational Education. The session was
held in Washington, D.C. in June.

Some sample forum topics in-
clude: Where is technology going?
How can current and future technol-

ogy be implemented into education?
What should the classroom of to-
morrow look like? The relationship
of math, science, and technology
education and vocational-technical
education.

Product services is one of eight de-
partments constituting EIA’s Consu-
mer Electronics Group. The Elec-
tronic Industries Association is the
66-year-old trade association repres-
enting all facets of electronics manu-
facturing. EIA’s Consumer Electro-
nics Group represents most major
U.S. manufacturers of audio, video,
home office and home automation
products, as well as assistive devices
for people with disabilities.

1991 Electronic distribution show
and conference

The 1991 Electronic Distribution
Show and Conference will be held
from Monday, April 29 through
Thursday, May 2, in the Las Vegas
Hilton Hotel, Las Vegas, Nevada.

Monday will be devoted to a new
series of substantive educational pro-
grams. A prominent keynote speaker
will highlight the program, which
will also feature presentations on im-
portant niche market opportunities
for distributors in semiconductors,
relays, premise wiring, fastener hard-
ware and power supplies and related
products. A new forum for manufac-
turers to explain their qualification
procedures to distributors will also
be introduced. Exhibits will be open
from9a.m. to S p.m. Tuesday, April
30 and Wednesday, May 1, and from
9a.m. to 3 p.m. on Thursday, May 2.

FIA’s consumer electronics group
welcomes new technical trainer
Ted Wilson has joined the Product

Services Department of the Electro-
nic Industries Association’s consum-
er electronics group (EIA/CEG). He
will serve in the newly-created posi-
tion of technical trainer.

Wilson comes to EIA/CEG from
Dallas, Texas, where he has served
for nearly five years as a technical in-
structor and director of education
for the Video Technical Institute. In
his new position at EIA, he will be
responsible for the association’s new
on-site training facility as well as for
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scheduling the group’s field work-
shops and seminars.

“Ted has a very impressive back-
ground in electronics technology and
we are extremely happy to have him
add his expertise to our training pro-
gram,’’ says Hatton. ‘“‘Now that we
have a full-time trainer on staff we
will be able to develop new state-of-
the-art training programs which we
will be able to offer on a year-round
basis.”’

Product services is one of eight de-
partments constituting EIA’s Con-
sumer Electronics Group. The Elec-
tronic Industries Association is the
66-year-old trade association repre-
senting all facets of electronics man-
ufacturing. EIA’s Consumer Elec-
tronics Group represents most major
U.S. manufacturers of audio, video,
home office and home automation
products, as well as assistive devices
for people with disabilities.

EIA supports the advanced television
standards act of 1990 (H.R. 4933)

The EIA recently offered its sup-
port to proposed legislation that pro-
vides $4.65 million over two fiscal
years and creates the funding neces-
sary to ensure that the Federal Com-
munications Commission (FCC) can
select a broadcast NTSC-compatible
advanced television standard.

Inaletter to Congressman Edward
J. Markey (D-MA) chairman of the
House Telecommunications and Fi-
nance Subcommittee, supporting the
Advanced Television Standards Act
of 1990 (H.R. 4933), Sidney Topol,
chairman of the EIA Advanced Tele-
vision Committee stated, ‘‘The time-
ly selection of the appropriate stand-
ard will permit full U.S. participa-
tion in the world HDTV market-
place.”

Chairman Topol added, ‘“The
State Department has traditionally
represented the U.S. interests in this
area very effectively through an op-
erating mechanism that allows ex-
tensive input into the standard-set-
ting process. Altering the existing ex-
ecutive branch consultative process
in the manner provided by H.R. 4933
could well result in delays and over-
sights which could be detrimental to
U.S. interests.”’



Winners announced in the VICA
U.S. Skill Olympics Electronic
Product Servicing competition

The Vocational Industrial Clubs
of America (VICA) is the national
organization for students in trade,
industrial, technical and health occu-
pations education. It sponsors the
VICA United States Skill Olympics
annually to recognize the achieve-
ments of vocational students and to
encourage them to strive for excel-
lence and pride in their chosen occu-
pations. Six vocational students were
winners and were announced at the
Tulsa Convention and Expo Square
in Tulsa, Oklahoma.

The six winners were (High School
Division) - 1st place Jacob Dockter
of Bismark, ND, 2nd place - James
Jula from Chico, CA., 3rd place
went to Charles Dixon from Conow-
ingo, MD. In the Postsencondary
Division the winners were 1st place -
Charles Wood of Bay Minette, AL,
2nd place - Bradley Johnson of

Paynesville, MI1., and 3rd place went
to Eric Stratte of Spokane, WA.
The contest is carefully planned by
technical committees made up of rep-
resentitives of labor and manage-
ment and are designed to test the
skills needed for a successful perfor-
mance in a given occupational field.
The electronic products servicing
contest consisted of problems de-
signed by representatives from the
Electronic Industries Association/
Consumer Products Group.

UL seeks revisions to the Standard
for Safety for Radio and Television
Transformers, UL 1411

Underwriters Laboratories Inc.
(UL) seeks review and comment from
individuals and organizations inter-
ested in helping develop revisions to
the Standard for Safety for Radio
and Television-Type transformers
UL 1411. UL 1411 covers transform-
ers, autotransformers and motor-
transformers intended to be used in

audio, radio and television-type ap-
pliances in which the primary wind-
ing is connected across the supply cir-
cuit. The requirements also apply to
transformers intended for use in
high-frequency-switching-type power
supplies in which the transformer
provides isolation from the supply
circuit.

Among the items to be addressed
by the revisions are the addition of a
Table specifying a generic list of ma-
terials which have been found to be
equivalent to electrical grade paper,
the addition of exceptions to require-
ments for direct support of live parts
providing an alternative approach to
evaluating dieletric strength and vol-
ume resistivity properties of sole sup-
port materials addressing transform-
ers having pins intended to be mount-
ed through printed wiring boards,
and adding a bobbin material section
specifying that bobbin materials may

(Continued on page 58)

Latest ECG" Guide
Supplement: 76 New
Semis, 5000 New Crosses.
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New 2nd supplement to ECG Master Guide shows
electricalmechanical data for new linear ICs for TV,
VCR, CD and PCs; IC protectors, transistors, rec-
tifiers, and opto devices. Comprehensive cross-
reference to industry part numbers. Ask for your
copy at 900 Philips ECG The
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ECG Test Equipment.

Products include full-function digital and analog
multimeters, AC clamp-on current meters, capaci-
tance meters, digital thermometers, logic and
oscilloscope probes, infrared RC testers. The value
leader in performance, dependability and extra
features. Ask for a catalog

at 900 Philips ECG The !
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Basic support for Troubleshoofing
A colored pencil approach

By Thomas G. Vlazny

Vlazny is an instructor at Business Training Institute
in Milwaukee. He has more than 22 years in the elec-
tronic area and is the owner of Educational Commit-
ments. He is also an active member of NESDA,
ISCET, WESA and ASCD.

The ““master’’ technician relies on
many available sources of informa-
tion for repair of the complex equip-
ment in today’s electronic world.
Times have changed from the “‘tube

tapping’’ and ‘‘shotgun’’ techniques
of the 50’s to the skilled, well educat-
ed, thinking technician of today.
There is always room for improve-
ment. If your troubleshooting skills
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are a little weak, here are some tech-
niques for building your skills and
vour confidence.

There are supportive articles writ-
ten on troubleshooting in many pub-
lications. 1 have selected some arti-
cles from ES&T as reference for this
discussion. Coupled with the sugges-
tions listed here you will have a pow-
erful package of skills for trouble-
shooting.

In the January issue (88) an article
entitled ‘“Servicing Voltage Regula-
tors’’ by Mr. Gregory Carey use sim-
plified schematics and circles to iden-

tify important parts or areas. Dotted,
dashed or solid lines were used to in-
dicate current or signal flow. An-
other January 88 article by Mr.
Michael Zoiss on servicing Apple 11
computers used block diagrams to
show important connections.

Many articles use pictures, block
diagrams or schematics to get you to
visualize the action. We can enhance
this visualization by using what many
feel is a simplistic approach. In
troubleshooting, given the technol-
ogy of today, the simpler, quicker
and more accurate the diagnosis the

faster the repair. This process does
require knowledge of the equipment
operation.

We can call this combination the
“‘colored pencil approach,” for it
deals with an activity using colored
pencils to create pictures. Today’s
picture is a schematic diagram and
rather than art, the picture is part of
the job. Indeed in many instances the
schematic is the picture for survival
on the job. Why not give yourself the
best chance of success?

Most of the technical manuals in
use today started on the basic outline
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of the military technical manual.
Knowing the format can assist you in
the troubleshooting process. Ina typ-
ical military technical manual there
may be as many as six sections to
work from:

1. Theory of operation - a general de-
scription of the device and its
function.

2. Installation procedures - unpack-
ing, mounting and dimensions with
additional material requirements.

3. Operator’s procedure - the ‘“‘how
to’’ turn it on, tune and control the
machine and implement all the
features.

4. Block diagrams - a functional con-
nection of major parts making up the
equipment.

5. Schematic Diagrams - detail draw-
ings showing the individual circuit
and component connections.

6. Parts List - A complete listing of
the parts available for replacement,
manufacturer name and part num-
ber, acceptable substitutes and mod-
ule or circuit card listings.

Shifting back and forth for infor-
mation may be very time consuming.
If your’e dealing with the military
this is what you work with to
troubleshoot.

Over the years of use in industry,
sections have been discarded or
shortened and, in the case of the op-
erator’s section and installation, may
even be printed as a separate booklet
for use by the customer. You, as a
technician, cannot operate from this
customer’s booklet alone.

Many manufacturers still have the
old style manuals and to get the most
out of the functional troubleshooting
suggestions, you should have the
manufacturers technical manual in
hand. However, for many techni-
cians and independent shops the cost
of obtaining these manuals can be ex-
cessive. There are times we need them
but just as importantly there are
other avenues for approaching this
problem.

ES&T places a schematic in each of
its issues and of course there are
SAMS publications. Using these with
the colored pencil approach requires
more experience in basic operations.
Look closely at these schematics and
you find the draftperson for the sche-
matic has already started the process.
Signal flow may be depicted with a
larger black line. Still you may get
lost just in the sheer number of black
lines on any given page of the sche-
matic. The signals themselves can al-

so go to or come from different
sources.

This approach will help delineate
these lines and sources. Regardless of
how the schematics and/or block di-
agrams are obtained; it’s what we do
to them that is of value.

Using the colored pencil approach to
basic troubleshooting

Start with the block diagram and
usé as many different colors as need-
ed to cover the functional blocks (i.e.
power supply, horizontal circuit,
audio amplifier etc.). Once you have
gone over the block diagram and
understand the flow of both power
and signals, you are ready to begin
the circuit section.

In the manufacturer’s tech manu-
als, the sections for circuit schemat-
ics may have one of two pages or
more. The quantity makes it even
more important to be accurate in this
endeavor. Using the same colors as
the block diagram, color the inputs
to the circuit and the signal flow.
Don’t forget to change colors as
needed to show signal separation or
change. For example, in a television
the IF signal into an IC may be one
color but the IC used may contain
AGC and video detector circuits. Be
sure you change colors to follow the
circuit signals.

Highlight the major components
in the signal path and connections us-
ed as inputs or outputs to different
circuits. All the circuit components
on the schematic need not be colored;

|

the nonessential components may be |

ignored.

Use colors but use them as sparing-
ly as possible. Too much color can be
just as hard to work through as noth-

|

ing. using this type of approach the |

circuit action will become clearer to
you and the sections will become deli-
neated. You will find you can trace
signal flow faster and more correctly.
If you have followed the discus-
sion to this point, we can now pro-
ceed with an example. We can use
one of the PROFAX schematics.
3061 from February 1990 will serve
but due to the obvious limits on
space; we will only use a selected por-
tion of this schematic. The
CM-139/B-1 (Y) Main Schematic
will be used; actually two copies.
The colors are, of course, your
choice but for demonstration we will
use the following:
Green: DC Low Voltage (12V regulated)
Blue: DC Low Voltage (5V regulated)
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Yellow: Start up Voltage
Red:  High Voltage

Both of the schematics are identi-
cal but in schematic A; you can see
the flow simply by following the col-
ors.

Since most of the initial trouble-
shooting is done in the power distri-
bution sections, how easily can you
follow the power distribution in the
start-up circuits? Can you find the
SV regulator easier? Can you deter-
mine the distribution of the regulated
12v?

This small example may serve to
demonstrate the value of the colored
pencil approach to troubleshooting
support. The simple circuit schemat-
ics we used here become easier to fol-
low. The understanding of the vari-
ous parts and their interaction is
demonstrated in a visual manner.
This helps you effectively trouble-
shoot the equipment.

This skill coupled with an in-
creased confidence brought about by
a knowledge of basic circuit action
will reduce your troubleshooting
time and increase your accuracy. As
you learn to remember the colors you
have used, you will not need to page
back and forth as often to view cir-
cuit connections and or sources.

Using this method will require you
to do the same homework. If com-
pany policy allows (assuming you
don’t work for yourself); take home
the technical manual and use the time
to skim the sections and to view the
drawings. The more familiar you are
with the manual the faster you can
find the information you need. You
can also get the focus of the circuit
action and this can help decide what
is important to be remembered. Ask
your service manager prior to doing
any photocopying. Better yet, ask
your manager to make up a booklet
with the most used schematics in it.
You could then take that booklet
home and use the colored pencil
method at your convenience.

Another advantage of the colored
pencil approachis the logical thought
process you are drawn into. Trouble-
shooting demands logic and your ac-
tion in tracing out the signal path
keeps your flow in logical steps.

Try this on some of the circuit
schematics you are familiar with.
You can then apply what you learn to
new ones. The more this method is
used the easier it becomes and you
may find even the tough dogs getting
more tame. |



Monitoring and correcting
power problems

By the ES&T staff

Power disturbances are aberrations
or ‘“‘glitches’’ in the power that posea
threat to the smooth operation of
your (or your client’s) equipment or
business operation.

For electronic equipment, power
disturbances are defined in terms of
amplitude and duration by the elec-
tronic operating envelope shown
here. When power falls outside the
operating envelope, electronic sys-
tems are in danger of being damaged
or disrupted, and their life expect-
ancy shortened. See Figure 1.

How often do they occur?

One of the most authoritative and
comprehensive studies on power dis-
turbances (Allen & Segall) was com-
pleted in 1974. It found that a com-
puter system was exposed to 128.9
possibly disruptive power disturb-
ances per month. Experts believe that
more power disturbances occur now

This article was based on the pamphlet published by
Ann Scheurell. BMI 335 Lakeside Drive, Foster City,

than in 1974, and new studies are
underway to quantify the number.
One of these being conducted by the
Electric Power Research Institute
(EPRI) will for the first time deter-
mine the quality of utility-supplied
power.

What steps do you take to solve them

Power disturbances are often
viewed as mysterious events which
can only be understood by experts
and which can only be solved by inex-
plicable techniques. Even skilled
technicians will sometimes abandon
rational, step-by-step problem-solv-
ing techniques when confronted by a
power problem. They shouldn’t.
Power problems obey the laws of
physics. Anyone with a basic back-
ground in electricity and an under-
standing of rational troubleshooting
techniques can track them down and
solve them. Here’s how:

1. Make a visual inspection of the

tails like the visitor’s sign-in log (to
see if any contractors are working in
the building) and examine the wiring
system for strange smells or buzzing
sounds.

2. Connect a power monitor as close
as possible to the sensitive load and
leave it to monitor for a period of
time (typically 1 day to 1 week). Ex-
amine the summary data from that
monitoring period first. It will show
if there is a correlation between dis-
turbances and equipment failure
logs, or if there is a pattern to the
time-of-day when the disturbances
occur. (Perhaps the disturbance can
be correlated with shift changes, typ-
ical power-factor correction times,
or air-conditioning cycles.)

3. If the disturbances are of suffi-
cient magnitude to disrupt electronic
loads, examine disturbance graphs.
A reference book published by BMI,
The Handbook of Power Signatures,
presents over 100 examples of com-
mon power disturbances annotated
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causes, symptoms, and solutions.
It’s possible to match a disturbance
to one in the handbook, identify the
cause of the problem, and find out
what to do about it. (The handbook
also includes a detailed description of
the steps to correct a power prob-
lem).

4. Determine the costs of several so-
lutions and choose the one that
makes the most sense.

What causes them?
There are 10 very common power
and related disturbances that affect
electronic loads. For example:

1. If the monitor shows surges and
sags, for example, you may be ableto
correlate the occurrence of these pro-
blems with times when motors are
starting. See Figure 2.

2. Impulses that show up on the
monitor may be caused by capacitors

or inductors switching on line, loose |

wires, lightning, static and power
failures. See Figure 3.

3. Waveshape faults may be caused
when power is being switched from
one source to another, such as from
standby to on-line power, for exam-
ple. See Figure 4.

4. Frequency disturbances may oc-
cur during electrical storms or utility
brownouts. See Figure 5.

5. High frequency noise may be
caused by arcing motors or radio
transmitters. See Figure 6.

6. Electronic loads draw current in
pulses, rather than in sinewaves, so
it’s important to look at current
waveshapes when diagnosing power
problems. See Figure 7.

7. Temperature fluctuations stress
electronic systems. This stress can
lead to malfunctions and can shorten
a system’s life. See Figure 8.

8. Often, suspected power faults
turn out to be something else: opera-
tor errors, loose cables, software
bugs or temperature and humidity
changes. When the problem is inter-
mittent, it may be most efficient to
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rule out all other possible causes be-
fore troubleshooting the equipment.
See Figure 9.

9. Radiated RFI can disrupt sensitive
electronic equipment. Typical sources
include radio stations, public address
systems, radio transmitters operated
by security personnel, and arcing
contacts or motor brushes. RFI
problems can be misdiagnosed as
power problems. See Figure 10.

10. Harmonic distortion can shorten
equipment life and cause serious
safety problems due to overloaded
transformers and conductors. See
Figure 11.

Do you need a power monitor?

Not every consumer electronics
service center needs a power moni-
tor, but some would no doubt find it
useful to either buy one, or to rent
one from time to time. Especially for
servicenters that service office equip-
ment and who go to the site to do
some of the troubleshooting, it might
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be worthwhile to keep track of the
time spent troubleshooting repeat
problems. All types of electronic
loads are susceptible to power dis-
turbances, but it’s impossible to tell
if power is to blame without a power
monitor. Ruling out power as the
possible source of a problem can also
save time.

Generally, there are 2 classes of
power monitors: those that print
graphs showing the character or sig-
nature of the disturbance ($3,000 to
$12,000), and text-only monitors
that note the time date and amplitude
of the disturbance ($1500 to $8000).

If you need only to prove or dis-
prove that power disturbances occur-
red (so that vendors take appropriate
responsibility, for example), text-
only monitors are sufficient. If you
want to solve power problems, a
graphic power monitor is the best
choice.

Case study 1
A robot in a car assembly plant be-

gan missing routines at odd times,
causing expensivedelays and rework.
The plant engineer was quite certain
that the problem couldn’t be power
related because the robot shared a
dedicated line with other electronics
on the plant floor, and a power con-
ditioner was installed at the subpanel
to insure that the line was protected
from transients. Still, he made a vis-
ual inspection to confirm that no new
equipment had been added to the
floor, then he called the robot’s
manufacturer.

The manufacturer came out and
checked the robot while the plant was
on break. It operated perfectly. The
technician suggested that the prob-
lem might be caused by power prob-
lems. After discussing the situation,
they decided to install a power line
monitor and monitor the current just
upstream from the robot. As the
plant swung back into operation, the
monitor printed the graph shown
here in Figure 12.

The graph indicates that a motor
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load was added to the circuit. The
current peak in the signature is a re-
sult of the starting current of the
motor. The level at the right end of
the graph is the running current.

After a more thorough investiga-
tion, the plant engineer found that in
fact a new compressor with a larger
motor had replaced an older com-
pressor. The power conditioner pro-
tecting the ‘‘dedicated’’ line wasn’t
sufficient to handle the new motor’s
inrush current.

In this case the plant engineer solv-
ed the problem by moving the com-
pressor to another circuit.

Case study 2

In Australia, a technician was call-
ed into the Eastman Kodak Com-
pany to investigate a problem with
the computer system. About 12 times
a day the system would lose data. It
would take the company 15 to 20
minutes to rebuild files each time this
occurred.
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Figure 14. Surges that occur between any two of the three lines;
hot, neutral and ground coming in to a facility can cause damage
to electronic equipment, but not all surge protectors protect
across all lines. Surge protectors with protection from hot to neu-
tral, neutral to ground, and hot to ground provide the greatest de-

solution. See text.

Surge protector features to consider

¢ UL 1449 rating of not more than 400Vpp

* Protection from hot to neutral, hot to
ground and ground to neutral

* EMI/RFI filtering

® Phone line protection

¢ Listing under UL 1449, and CSA

¢ Listing under 497A

The facility engineers on site had
investigated and thought that the
problem was that the system was
power starved. They purchased an
expensive UPS system, but still the
problem continued . . . but only on
dry days.

The technician, an electrical con-
sultant, had experience with radio
frequency interference. He came in
and connected a power monitor with
RFI probe in the computer room. He
noted regular bursts of interference
that correlated with the computer’s
data loss. Now, where was the inter-
ference coming from? See Figure 13.

Using other equipment, he found
the interfering frequency and called
the Department of Communications

gree of protection.

to find out who was assigned that fre-
quency. The answer came back: Phil-
lip Harbor Port Authority. This was
interesting. They were miles away -
too far for the frequency to carry and
create the intensive bursts he had de-
tected.

The technician went out with his
RFI probe. Radio waves seemed to
emanate from the residence across
the street. As he got closer the detec-
tor showed stronger signals from one
side of the house - near the roof -
coming from the rain gutter. In fact,
this one had rusted almost in half.
The remaining portions apparently
had the same resonant frequency (on
dry days) as the Port Authority’s
communications. The rain gutter was
acting as an antenna aimed right at
Kodak’s computer.

The computer hasn’t lost a byte
since they replaced the rusty rain gut-
ter.

UL 1449: The new standard in power
protection

Until recently, there was no uni-

versal standard to go by in selecting a
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surge protector. You had to make
choices based on hard to understand
technical specifications that had little
todo with the performance of a surge
protector. Then, in 1988, Under-
writers Laboratories, Inc. (UL) con-
ducted independent tests of leading
surge protectors and developed a new
standard for surge protection called
UL 1449. The new UL 1449 Standard
objectively measures the amount of
voltage that can pass through a surge
protector after clamping has occur-
red. The lower the voltage that gets
through after clamping occurs, the
more effective the protection.

UL 1449 is a mandatory test for all
surge protection manufacturers who
desire the UL listing. A UL 1449 rat-
ing of 400Vpp assures the user that
the final voltage appearing at the ac
inputs of your equipment is limited
to a safe level. The lower the rating,
the better the protection. For exam-
ple, a surge protector with a UL rat-
ing of 400V pp provides better protec-
tion than that of another surge pro-
tector with a UL 1449 rating of S00V-
pp or more.



Phone line protection

Surge protectors used to protect
electronic equipment from surges on
the ac power line act by clamping the
voltage level to some specified value
when a surge occurs, therefore limit-
ing the voltage that is applied to the
ac inputs of the unit.

If lightning strikes near a tele-
phone line, or if any of a number of
other phenomena occur, it is possible
to have a surge on the telephone line.
If that line is connected to a comput-
er, fax machine, or any other elec-
tronic equipment, that surge could
do serious damage to the equipment.

For that reason, manufacturers of
ac-line surge protection also offer
phone-line protection products. In
some cases, phone-line and ac-line
protection are built into the same
package. In other cases, they may be
offered separately. Whether the
phone-line protection is provided in
conjunction with ac power protec-
tion, or separately, it is housed in a
package that plugs into a standard ac
wall outlet and uses the ac line
ground. If a surge that is above the
level designed into the surge protec-
tor occurs on the phone line, the pro-
tection circuitry senses it, and shunts
the signal to ground.

Unlike surge protectors that pro-
tect the equipment connected to the
acline by clamping the ac voltage to a
safe level, phone-line protectors only
use the ac outlet connection as a place
to connect to ground. Because of this
difference in design and construc-
tion, UL has developed a separate
testing procedure for phone-line
equipment, and calls the standard
UL 497A.

EMI/REFI filtering

Another problem that enters elec-
tronics equipment via the power line
is  electromagnetic interference
(EMI) and radio frequency interfer-
ence (RFI). This kind of problem
may be picked up along the way by
the power line and introduced from
outside, or it may be generated right
within the same home or office build-
ing by such equipment as motors, co-
pying machines, and so forth. This
kind of interference can, in time,
cause damage to electronics equip-
ment connected to the power line, or
in the case of computers and com-
puter-based equipment, it can cause
loss or corruption of data. [ ]
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Servicing infrared remote controls

By Conrad Persson

A fact of life with today’s crop of
TVs, VCRs, stereo amps, CD play-
ers, in fact just about every electronic
product aimed at the consumer is a
remote control. And just as with all
the rest of the circuitry associated
with modern consumer electronics
products, they are reliable. However,
remote controls add another level of
complexity to an already complex
product, and a little more difficulty
for the servicing technician.

Just as with any other part of the
circuitry of a consumer electronics
product, troubleshooting can be
made easier through an understand-
ing of how the circuits work, and
with the aid of a methodical trouble-
shooting procedure. This article will
provide you with a little of both.

The infrared remote

Take a look at Figure 1, for a sim-
plified block diagram of the infrared
remote transmitter/receiver pair.
When the viewer presses one of the
buttons on the hand-held remote
unit, the remote’s circuitry creates a
pulse train that represents a binary
digit. The appearance of the pulse
train will be different for each of the
buttons pressed.

The pulse train is applied to the in-
frared LED, which converts the elec-
trical signal into invisible infrared
light. If the remote control is aimed
properly at the front of the set, this
series of light pulses will strike the
PIN diode there. The PIN diode will
in turn convert the series of light
pulses into a pulse train that’s a repli-
ca of the one produced by the remote
control. This series of pulses will be
shaped as necessary, then sent to a
decoder which converts the series of
pulses into a signal that is used to ef-
fect the desired action: Turn the set
on, turn the set off, change channels,
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Figure 1.

turn the volume up or down, or what-
ever other function was selected.

The remote control code
One of the reasons that remote
controls work only with the products
that they come with is that different
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manufacturers use different coding
systems. Because the infrared remote
control signals are encoded in some
kind of binary system, the different
elements of the signal must in some
way represent 1s and @s. The pulse
code shown here in Figure 2 is for a




SPACE

LONG PULSE
REPRESENTS REPRESENTS
BINARY ZERO BINARY ONE
| |
1 0 0 1

|
|
|
|

Figure 2.

system manufactured by Fisher. In
this code, a wide space represents
logic @, while a wide pulse represents
alogic @.

In a consumer electronics product,
there are two different general kinds
of function that are needed to oper-
ate the unit: momentary functions
and continuous functions. For exam-
ple, when you want to turn the set on
or off, you need only a single signal
to the on/off circuitry. If you sent
the on/off signal continuously, the
set would simply continue to turn on
and off. On the other hand, some-
times it is desired to send a continu-
ous signal; for example, when you
want to increase the volume, or
change the channel up or down.

The desirability for having both of
these types of signal has led manufac-
turers to incorporate both types in
the remote control. Figure 3 shows
how this is accomplished. Keys 1 and
2 connect the pulse control circuitry
to T,, which causes a single burst of
the pulse to be transmitted. Keys 3
and 4 connect the pulse control cir-
cuitry to T,, which causes the gener-
ated pulse to be transmitted continu-
ously, until the viewer releases the re-
mote key when the volume is loud
enough, or he has counted up to the
desired channel.

Here are some steps to follow in
servicing of remote controls:

1. Replace the battery and try it.
Most remote control problems are
the result of a weak battery.

2. Clean off both transmitter and re-
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ceiver with an approved cleaner and
try it again. Any dirt that’s intro-
duced into the visible transmission
path between the remote and the set
being controlled, especially if in con-
junction with a poor signal caused by
a weak battery can cause problems in
reading the signal.

3. Bring the remote closer to the set.
If this results in operation, you know
at least that the system works.

4. Try the transmitter near the anten-
na of an AM radio, or use an IR sens-
itive card. When a remote control in-
frared diode is pointed at the am an-
tenna of a radio when the radio is
tuned to an unused portion of the am
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