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New protectio

especially in srmy weather—

for the electronics you use, sell or service!

A brief, high voltage surge — or spike
—can occur in any AC line system
and, at amplitudes lower than 600V,
cause little or no damage.

But at greater amplitudes, a spike
can do real damage. And the greater
the high voltage surge — resulting
from nearby lightning, for example —
the greater the risk of harm,
especially to solid-state devices.

That's why Zenith now announ-
ces the availability of two Spike
Suppressors — one with a grounding
plug and the other without.

Both are designed to provide
susceptible TV receivers, household
appliances and other electronics
with two-way protection from high-
voltage surges.

First, a Zenith Spike Suppressor
absorbs a wide range of voltage
spikes so only a safe voltage level
reaches the protected equipment.

Second, heavy or prolonged
voltage surges cause a Zenith Spike
Suppressor to cut off power com-
pletely to protected equipment
thereby signaling the need for a
replacement Spike Suppressor.

That'’s double-duty protection
against spikes for the electronics
you use, sell or service. And ample
reason for you to lay in a supply of
Zenith Spike Suppressors soon.

Both should be available at
your Zenith distributor’s now. Call
and pick up several before the
next storm hits!

safe

with Spike Suppressor

In this graph, the solid curve represents the excess
voltage or “spike” imposed on an electric system and,
represented by the dotted line, the protection provided
household appliances as the Zenith Spike Suppressor
absorbs the excess voitage and prevents it from
surging thru the system.

The quality goes in before the name goes on®
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| Electronics,
| Incorporated

705 Watervllet Ave., Dayton,
Ohlo. 45420

DIGITAL VOM

*Deluxe model with built in
transistor checker.
*Great for shop or on the road.

Part No. 3T2'2°°e

$3975

ECONOMY PHONE

*12 no. memory
*Two year warranty
Low cost

Part No. 7T1 -200e

T.V./GAME SWITCH ,

*Replaces most T.V./game switches.
*Easy to install.

Part No. 552'1 1°e
s 1 75 each

89¢

10 or more

LOW COST!

ADC MAGRETIC
CARTRIDGE

*QLM30-MK111
*Economy boxed
*QOur lowest priced
cartridge available.

Part No. 4C1-101e
CB REPLACEMENT $ 595

MICROPHONE

*Low impedance
*6' coiled
*3 conductor

s I 10-UP
*1 shield

Part No.6M1'1°° " . AGC TYPE FUSES
3495 R - Ly *Box of 100 pieces

$39% 31/, ¢
IN DAYTON: (513) 252-5662

1-800-543-3568

ANY VALUE
NATIONAL WATS
FOR YOUR FREE

1-800-762-3412
CATALOG!

, TELEX NO. 288-229
CALL TOLL FREE
OHIO WATS
CE‘ YOUR COMPLETE ELECTRONIC PARTS SOURCE!
Circle (4) on Reply Card
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The how-to magazine of electronics...
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December 1984 10 Servicing the 13-inch K-Mart color chassis

Volume 4, No. 12 By Homer Davidson

Foreign built TV chassis can be a little trickier to service than
domestic models because of smaller circuit boards and dif-
Elemnnnia ferent circuitry placement. Using the Gold-Star 13-inch color
Servicing & echnology chassis, Davidson demonstrates some servicing techniques for
L TR T foreign models.

Gorieys toiophonss » Secicimg N-Mant chasaie

20 Emerging TV and video developments

Hand-held TV sets —what’s next? Take a look at some of the re-
cent technological advances entering the marketplace, in-
cluding the LCD television, featured on the cover, the RCA
remote control programmable video recorder and video
multiplexers.

38 What do you know about components?

Liquid-crystal display (LCD) Special-purpose diodes

technology, thin-film tran- .

sistors and thousands of By Sam Wilson . . ' .
microscopic red, green and Focusing on a variety of special purpose diodes, Wilson
blue filters combine to make discusses diacs, tunnel diodes, reverse breakdown diodes,

this palm-sized color televi-
sion a reality. (Photo courtesy
of Epson.)

Schockley diodes and high-frequency hot carrier diodes.

42 Replacing upper head cylinder in RCA VCR

Video problems could be the symptom of either a dirty or defec-
tive VCR head cylinder but replacing the cylinders must be
done very carefully. This article explains how to distinguish a
dirty head from a defective head and also details the procedure
for replacing the eylinder.

50 Operation and servicing of cordless telephones —
Part 2

By Paul Yost

Concluding his 2-part article on cordless telephones, Yost ex-
amines the circuitry used in the handset portion of these
phones and also gives some servicing pointers.

56 Test your electronic knowledge

By Sam Wilson
This month’s quiz asks questions similar to those used on the
associate level CET exam.
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(Video head) Head tip

Contact surface

The article, “Proven techniques for troubleshooting the
Sony KV 1722,” describes the theory behind the pulse-width-
modulated (PWM) power supply Sony introduced in their
~N televisions in 1973. The article also will detail some specific
procedures for servicing the extremely complex circuitry.
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Editorial

M

When I wrote the editorial that appeared in the
September issue of ES&T, I had no idea what I was
getting myself into. In that editorial, I wrote about
words that are familiar to anyone who's involved in
electronics and wondered about their derivation.
The words in particular were Aquadag, and
Klystron. As it turns out, a number of readers are as
interested in words as I am and considerably more
informed. Three wrote me letters. One called me on
the phone.

Aquadag and Klystron, according to information
provided by these readers, are both trademarks.
Aquadag describes a suspension of fine graphite par-
ticles in water. Klystron, according to one reader,
comes from the Greek word for syringe plus the suf-
fix tron. Have a look at the Feedback department in
this issue for more details.

All of this information about two of the words in
electronics is helpful. Thanks to the readers who
wrote. Your input really is appreciated.

But now that I've satisfied my curiosity about
those two words, there are several more electronics
words whose meaning I have a pretty good grasp of,
but no one seems to know where they came from.
Take raster for instance. Anyone involved with TV
in any way knows that it describes the way in which
the TV picture is formed, and, in general parlance,
means the light that appears on the TV screen when
everything is working all right.

According to Webster’s Ninth New Collegiate Dic-
tionary, the term raster was coined sometime

My word

around 1934 and means, “The area upon which the
image is reproduced in the cathode ray tube of a TV
set.” The derivation given says that it is borrowed
from German, which in turn comes from the Latin
word for rake, which in turn comes from the Latin
for scrape. Perhaps the idea is that the schematic
representation (of the electron beam traces on the
face of the tube) resembles the neat scratches made
by the tines of a rake in loose soil.

In case you've come to the conclusion that this lack
of knowledge of word derivation is peculiar to elec-
tronics, ask your mechanic where the word car-
buretor comes from. He'll probably look at you as if
you've lost your mind. But, unless I miss my guess,
he won't have any idea that it comes from the word
carburet, meaning “to combine or mix with carbon
or hydrocarbons so as to increase available fuel
energy.” (New College Edition of The American
Heritage Dictionary of the English Language).

I'm not implying here that studying the origins of
words is going to make anyone better at the skills of
diagnosing and repairing a sick circuit. But a
knowledge of the words and their origins can help to
conjure up vivid and correct mental images, which
can go a long way toward a thorough understanding
of the subject.
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Tough enough to work
anywhere you work.

Copyrigtit € 1984, John Fluke Mig. Co., Inc. All rights reserved. Ad No. 4705-20
For technical data circle number (5),
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The Fluke 20 Series.
A tough new breed of Analog/Digital
Multimeters.

Put them to the test.

The new Fluke 20 Series are the first lab-
accurate analog/digital handhelds tough
enough to withstand water, contaminants,
chemicals, accidental drops, extreme tempera-
tures, and severe electrical overloads.

They're also the first sealed meters to offer
fast autoranging, an analog bar graph, a
continuity/diode test beeper, and Fluke's
unique “Touch Hold”* display.

All in your choice of two models, the Fluke
25, and the Fluke 27, which adds “Relative”
(difference) and “Min/Max" recording modes.

Each features 0.1% basic dc accuracy, and
a unique combined analog and digital display
for quick measurement of changing or stable
signals.

So now you can get high performance
under the harshest of working conditions.

With another first that's tough to beat.
They're made by Fluke, first choice of profes-
sionals worldwide.

For the name of your nearest distributor, call
toll-free anytime 1-800-227-3800, Ext.229.
Qutside the U.S., call 1-402-496-1350, Ext. 229,

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 25 FLUKE 27

$229t $259t

Charcoal o yellow case Charcoal or yellow case
Analog/digital display Analog/digital display
0.1% basic dc accuracy 0.1% basic dc accuracy
100 wV to 1000V ac and dc 100 2V to 1000V ac and dc
01 wAlo 10A, all fused 0.1 1A to 10A, all fused
—15°C to 55°C operation —15°C to 55°C operation
Two year warranty Two year warranty

Relative (ditference) mode
MIN/MAX recording mode

*Patent pending
+Suggested U S, fist price, effective November 1, 1984

FLUKE
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The Sound Plus TV listening system con-
sists of a lightwave transmitter (upper
left) and an electret microphone (upper
right) that transmits TV sound to a
lightweight, 3-ounce wireless headset
receiver (foreground).

The compact Sound Plus transmitter,
placed on top of the television, uses in-
visible lightwaves to send TV audio to
the headset receiver.

The Sound Plus Infrared Professional
Sound System employs a wide-area
transmitter (shown above). It uses invisi-
ble lightwaves to send speech and
sound to individual wireless headset
receivers worn by hearing-impaired au-
dience members at public assemblies,
such as movies, theaters, churches and
auditoriums.

Sound system

A recently developed wide-area
lightwave listening system allows
hearing-impaired individuals to
clearly hear sound from home elec-
tronic entertainment systems, as
well as performances in public as-
sembly areas, such as concert halls
or movie theaters. The system,
called the Sound Plus Infrared
Professional Sound System by
Controlonies Corporation, of
Westford, MA, will produce up to
112dB sound pressure level-
enough sound for those with a
moderate to severe hearing loss. It
is effective for those who would
benefit from a hearing aid.

“The Sound Plus system brings
to the hearing-impaired some of
the enjoyments of life that we
often take for granted —the ability
to clearly hear movies, concerts,
speeches and virtually any activity
performed in a public center,” said
George Olmsted, Controlonics vice
president, consumer division.

“Sound systems are necessary
because most of the hearing-
impaired population —estimated at
one in 15 Americans and one in
three over age 60—cannot clearly
hear radio, television or public per-
formances,” Olmsted said.

Only 20 percent of those affected
use hearing aids. Additionally,
hearing aids tend to amplify all
background noise, such as air con-
ditioning, rattling paper and near-
by conversations, to such an ex-
tent that the principal sound
source may be obscured. This con-
dition worsens where sound can
reverberate off of walls and ceil-
ings. Moreover, the acoustics of
many theaters and concert halls
have been designed to effectively
reflect sound.

Sound Plus employs a transmit-
ter that uses invisible lightwaves
to send speech or music to in-
dividual lightweight wireless
headset receivers. Transmisson is
confined to the room containing

6 Electronic Servicing & Technology December 1984

aids hearing impaired

the sound source because the light-
waves do not pass through walls.
Sound Plus is interference free
and is not affected by radio fre-
quency signals.

The receivers reproduce high
fidelity audio (100-800Hz) at per-
sonally adjustable levels up to
112dB sound pressure level. They
weigh three ounces, and can be
used anywhere in the room. Two
speakers deliver audio directly to
the ears. Two AAA (penlight) bat-
teries, installed in the receiver,
supply more than 100 hours listen-
ing time.

Although designed for the hear-
ing impaired, the system is also an
excellent product for use in areas
where selective listening is
desired. Tts features make this
system suitable for use in group
settings where the broadcast may
be of interest to some, but not all
of the audience.

The system has been designed
for fast and simple installation in
churches, theaters or classrooms.
Inputs are provided for connection
to an existing audio system or
single microphone. A single
transmitter will cover up to 4000
square feet. Any number of addi-
tional transmitters may be con-
nected by standard cables to cover
a larger area or added rooms.

The transmitter sends light-
waves through an array of eight
infrared LED sections. Each sec-
tion is independent. If one section
fails, the rest will continue to
transmit lightwaves. The system
also features automatic gain con-
trol (AGC) to prevent sharp in-
creases in volume caused by sud-
den loud sounds.

Sound Plus is available in a home
unit for use with a TV set. In this
version, a small transmitter sits on
top of the television and a
microphone is placed in front of
the TV speaker. The same headset
receiver is worn by the viewer.



“THE CONIFER SYSTEM
IS TERR

IT HAS THE PICTURE QUALITY |
WANT TO PASS ON TO MY CUSTOMERS."

Paul Giberti has been selling Conifer
for over a year in the Whitman,
Massachusetts, area and is convinced
it's the best mesh system available
today. Here, in his own words are the
reasons why!

HOW DID YOU BECOME SOLD
ON CONIFER?

“| had installed a couple of the Conifer
dishes and liked them. Then, | went to a
satelllte show and saw the rest of their
equipment and became completely

hooked. The Conifer system is terrific!”

WHAT DO YOU CONSIDER THE
MOST IMPORTANT FEATURE?

“From a dealer’s standpoint
performance is the most important
quality of any satellite system.
Conifer's performance is the best of
any mesh satellite dish. | compare the
Conifer system to competitive systems
and customers want to know why
Conlfer’s picture is so much better. As
far as I'm concerned Conifer is
commercial quality.”

WHAT ABOUT THE
APPEARANCE OF THE DISH
AND RECEIVER?

"“The dish locks nice. You can get it in
different colors to blend into the
environment. You can locate the
receiver just about anywhere into any
living environment. The system really
fits in."

HOW ABOUT THE DURABILITY
OF THE ANTENNA?

“The survivability of the Conifer dish is
way up there on the list of outstanding
features. We Installed one dish forty
feet up in the air that became

completely caked with ice during a
storm. Icicles were hanging 10-feet
below it. Winds were blowing 60 to 70
miles per hour and the dish was
completely operational the whole time.
Another dish is located 35 feet from
the Massachusett's shoreline and is
constantly exposed to salt spray. Its
been out there for a long time and so
far | haven’t had any problems. The
antenna construction is outstanding
and the mount is extremely well-built. It
has to be to survive this environment.”

DO YOU HAVE ANY
COMMERCIAL APPLICATIONS
FOR THE CONIFER DISH?
“Yes. I've put in a Conifer SMATV
system and it’s working perfectly. The
dish performs well in SMATV
applications and Conifer has all the
equipment | need for a reasonable yet
good quality SMATV system.”

WHAT ABOUT CONIFER’S
SERVICE?

“Service is probably one of the key
advantages | find when | deal with
Conifer. Whenever | have a problem or
need help they’'re right on it! All the
Conifer people are that way. And, their
service and repair turnaround
work is great.”

HOW DO YOU SELL THE
CONIFER SYSTEM?

“| show my customers a demonstration
of the complete Conifer home satellite
TV system and ask them to compare it
to our competition. They don’t always
know what a good picture should look
like. When they see the competition
and then Conifer there's no doubt
about it, Conifer always has the best
picture.”

IFIC!

WHY DO YOU RECOMMEND
CONIFER?

“If any dealer out there needs someone
to help them out, Conifer is the answer.
I've had nothing but great experiences
with Conifer. They'll be here long after
many other TVRO suppliers are gone.”

- | .
Conifer's DE-2001 "complete dealer ready
TVRO system” includes: AN-1200C 12 ft.
coated antenna (white, black, tan or green),
Polarotor 1TM Feed horn, 100k LNA, 36VDC
Motor Drive, 100 ft. 13 conductor cable,
RC-2001 deluxe recelver with convenient
built-in features — motor drive control e
polarity control » modulatgr. it all ships in a
6’ x 3' x 2.8’ box that weighs 300 Ibs. and can
fit in a family station wagon or van. Full one
year warranty.

l F R E E l Fitl out this coupon or send your business card and receive
s Conifer's 77 Ways To Succeed In The Home Satellite TV

l Business"”

| Mail to: Coniter Corp., Box 1025, Burfington, lowa 52601

I Name Lo - s L o - T o,

l Company o —

l Business Address e - —

‘ City State ZipL.n_ .o -

l Phone Number (________ U -

FOR QUICKER RESPONSE, CALL OUR TOLL FREE NUMBER

1-800-358-3058  in lowa Call (319} 752-3607

CONIFER

CONIFER CORPORATION ¢ 1400 N. ROOSEVELT
BURLINGTON, 1A 52601 « 1-800-358-3058,
in Jowa (319) 752.3607
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A/D converter

A recently developed, mono-
lithie-type, ultra-high speed, 8-bit
image processing analog to digital
(A/D) converter can be used for
high-resolution image processing
equipment, high-definition televi-
sion, measuring equipment and
medial products, such as computer
tomography equipment.

With the advent of New Medic
systems, such as teletext and
videotex, the A/D converter is ex-
pected to play an increasingly im-
portant role as a data conversion
device for electronic equipment
with digitalized signal processing.

SERIAL-SARALLEL
NTEQRATION AID  SUSCESSIVE APPROXIMATION  A/D CONVERTERS
CONVERTERS D CONVERTERS PARALLEL CONVEFTERS

48 © DIGITAL MEASURING EQUIPMENT
® HIFIAUDIO EQUIPMENT
© ELECTRONIC DIGITAL SCALES

" © AUDIO EQUIPMENT

o © NUMERICAL © ROBOTICS
CONROLLERS

TV STUDIO EGUIFMENT
* VpEo SawpMENT
FOB S0-E_LITE USE
* VOICE AECHQNITICN
[ » WAVE SIGNAL ANALYZER ® Hi DEENITIONTY
& NTSCTV BECATEASTING
*nan

1
i .
p STLL PCTURE

- VIDEC RECORDER

» UL TRASORIC CuAGRGSIS
SNy

+ +
THe Kz 1MHz 10Hz
SAMFLING FREQUENCY

Uses to which A to D converters are put
depend upon sampling frequency and
resalution.

The ultra-high speed of the A/D
converter, announced early this
year by Matsushita, represents a
breakthrough in converter tech-
nology, according to the manufac-
turers. Conventional 1-chip, 8-bit
monclithic A/D converters for
video use operate at a speed of
30-40 million samples per second
on a signal frequency of approx-
imately 10MHz. This low speed has
prevented use of the converters in
high definition television, which
uses a frequency range higher
than 25MHz.

The new converter, dubbed
ANB8108, has attained a speed of
120 million samples per second,
with an input signal range of
40MHz, making it suitable for
high-definition picture processing.
High definition television has 1125
scanning lines, compared to con-
ventional TV pictures which have
525 lines.

The AN8108 was created
through use of design technology
for ultra-high speed circuitry and
high precision processing tech-
nology whose features include:
¢ A 3-stage comparator circuit

that decreases clock signal-

'FI

rﬁwmm

ﬂ .
AN8103 =1

MATSUSHITA = 3!'

Eight-it ultra-high speed A/D converter is expected to be used in high-definition TV

technology.
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S hlgh- definition
TVa little closer

talking back into an analog
signal at a ratio of 1:25;

e Circuitry that integrates cur-
rent source of decoder section
and decreased power con-
sumption of the decader section
down to 1/7, without loss
of speed;

e A high-precision, innovative
double ion implantation process
made possible by decrzasing off
set voltage to less than 0.2mV.
The new converter is a step

toward digitalization of high-

resolution video pictures. It will be
used in high resolution studio
equipment, receiving equipment,
optical transmission equipment,
medical equipment and in the
digitalization of high performance
equipment.

Features of the new converter
include:

e Ultra-high speed, 8-bit
monolithic A/D converter
with maximum conversion
speed of 120 millien samples
per second and maximum
input frequency range of
40MHz.

¢ World’s highest level of integra-
tion on an analog [C: 24,000
elements are integrated on
a chip by adopting high-
resolution, high speed IC
technology (double ion
implantation technology).

® Decreased offset voltage with
realization of high speed and
high resolution.

e Superior S/N ratio of 40dB has
been attained at 30MHz input
signal area which is used
in high-definition video pic-
tures.

Applications:

¢ High-definition television broad-
casting and transmission equip-
ment

e Ultra-high speed measuring
equipment

* Medical equipment

¢ High-speed optical transmission
equipment



Meet Our New LogicScope 136.
... A True Dual Trace 10 MHz
Digital Storage Scope. Only $495.
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True Dual Trace ¢ 10 MHz Real Time Bandwidth ¢ 3 Input Channels * I/0 Port
Digital Waveform Storage * Boolean Waveform Operations ¢ Audio Functions
8.25(L)x 4.5 (D) x 1.75 (H) Inches ¢ 1.25 Pounds * 9 Volt Battery/AC Operation

Consider the LogicScope 136

B The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED’s that permits simultaneous display of two digital
waveforms.

B The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
B Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

Consider its Engineering & Field Service Applications:
B On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
| Its light weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral than a logic probe or digital multimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor

POCCET LeCHFNOLOCY, INC.

7320 Parkway Drive, Hanover, MD 21076
301-796-3300

Circle (7) on Reply Card




Servicing

3-inch

K-Mart color chassis ...

Repairing foreign-built color TV
receivers frequently presents pro-
blems and frustrations. Working
space often is crowded. Certain
circuits are different from the
American counterparts, and thus
more difficult to understand and
troubleshoot. A few components
are so critical that they should be
ordered from the manufacturer’s
representatives.

Although these problems often
are real, there are solutions. First,
a good schematic and suitable
items of test equipment are im-
perative. Proper replacement com-
ponents are becoming readily
available. Malfunctioning tuners
can be removed and sent to a
tuner-repair depot for cleaning
and overhaul. Universal replace-
ments can be substituted for most
transistors, 1Cs, capacitors and
resistors.

The 13-inch color receivers sold
under the K-Mart name are manu-
factured by Gold Star, and Photo-
facts 1870-1, 1993-1, 2021-1 and
2106-1 cover most circuits. Com-
pare the actual circuits against
those of the various Photofacts,
and use the one that most nearly
matches the one on the bench,
even when the model is not
covered by the Photofact.

Typical repairs of these K-Mart
receivers by Gold Star are il-
lustrated by the following case
histories.

No sound or raster

De-supply voltages for some
sound, video and chroma stages
are produced by rectification and
filtering of horizontal power from
the flyback. A complete loss of
horizontal deflection eliminates
the raster and all sound. Of course,
sufficient low-voltage dc voltage is
required for operation of the hori-
zontal-deflection system. There-
fore, both the regulated low-
voltage supply and the horizontal

system must operate correctly for
the receiver to produce sound and
a color picture.

One diode (D801) rectifies the
120V line voltage, producing about
+156V, which is reduced to
+ 115V by the regulator (Figure 1).
If +156V cannot be measured at
the regulator collector (case of
Q801 regulator transistor), check
diode D801, filter capacitor C807
(470uF), 3A fuse F2, surge resistor
R802 (102 10W), or on/off switch
SWg01.

Both the regulated low-voltage
supply and the horizontal
system must operate correctly
for the receiver to produce
sound and a color picture.

Several model CR401 receivers
(Photofact 1870-1) were fcund to
have a bad connection of the board
wiring between R802 and Q801
(see Figure 1). An open there pro-
duces a completely dead chassis,
without sound, picture or de
voltages. For a dependable repair,
solder a piece of insulated wire
from R802 to the Q801-collector
terminal.

Convenient testpoints for meas-
uring the +115V regulated vol-
tage are fuse F1 and the case of
@551, the horizontal-output tran-
sistor. Low voltage there might in-
dicate a regulator problem or ex-
cessive current in @551,

Figure 2 shows how to perform
in-circuit tests of Q551 collector-
to-ground leakage or junction
voltage drop. Because the base
and emitter have only about 0.4Q
between them, and the emitter is
grounded, they are both con-
sidered grounded during leakage
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tests. Connect the ohmmeter
positive probe to the Q551 collec-
tor (case) and the negative probe
to ground. The reading will be in
ohms or megohms, and higher
readings are desirable. Usually the
reading will begin at a low resis-
tance and increase rapidly as the
filter capacitors charge. Wait until
the reading becomes relatively
stable. A high reading proves
there is no leakage. The short or
leakage might be in the power sup-
ply or in Q551, so when the read-
ing is too low, remove Q551 from
the chassis for external tests.

Some digital multimeters have a
special diode test that applies a
constant current to the diode or
transitor junction and then meas-
ures the resulting voltage drop
across the junction. As shown in
Figure 2, the collector/base junc-
tion of Q551 is tested when the
negative probe is touched to the
Q551 collector (case) and the
positive probe is grounded. The
reading on the meter is 0.518V,
which is normal for a power-tran-
sistor junction (small silicon-tran-
sistor junction often test above
0.7). This same test usually
proves conduction of the damper
diode (connected between collector
and emitter), but two Photofacts
fail to show a damper diode on the
schematic. (If a chassis originally
had a damper diode, but it is
removed, the operation will not be
changed appreciably. However,
the collector-base junction must
function as a damper. If the output
transistor is not designed for the
heavier load, it probably will fail
prematurely.)

While @551 has been removed
for external tests, the receiver
should be switched on and the
+115V source at F1 (Figure 1)
measured. Without the Q551 load,
the voltage should be higher than
+115V (perhaps +150V), because
it is impossible to cut-off all reg-



ulator current because R&803
(180Q) parallels Q801, the
regulator transistor. This could
hide a problem; a shorted Q801 will
give the same no-load reading, but
after a shorted Q551 is discovered
and a new one installed, the supply
voltage will be excessive and the
new Q551 probably will be ruined
within a few minutes. While Q551
is removed, one solution is to con-
nect temporarily a 2502, 50W (or
higher wattage) resistor from the
CircuiTrace-1 +115V source to
ground and measure the resulting

should supply about +115V to the
test resistor, but a much higher
reading proves the regulator is
defective and must be repaired
before a new Q551 is installed.
Remember to remove the test
250Q resistor.

A low voltage at the +115V
source, while Q551 is removed, in-

If the fuse clips have changed
color...the clips should be

dicates a problem in the low-
voltage circuit (Figure 1), or
perhaps a double defect in the
regulator. Be certain all these
potential problems are solved
before a new Q551 is installed.

Regulator problems

Regulation of the + 115V supply
in the Gold Star/K-Mart receivers
is accomplished by varying the
collector-to-emitter resistance of
Q801 (Figure 3), which is placed
between the regulated + 156V and
the regulated source voltage

voltage. A normal regulator removed and replaced with a (Figure 4). Increased C/E resis-
pig-tail fuse.
E2 R802 F1
10 Q
120 VAC ~ 3A tgor  We0L psal 10W +156V - 1A ;Olulgc\é
[0V]

+ —i— c812 =
T OPEN = 33 puf

LOSS OF LOW VOLTAGE

Figure 1. Each K-Mart 13-inch color
receiver by Gold Star has & single diode
that rectifies ac-line voitage. A series-
type transistor regulator provides a
steady +115V for the horizontal-output
transistor. Several receivers have been
found with an open circuit in the board

wiring (see arrow) that eliminates the

supply voltage.

Figure 2. Case of the Q551 horizontal-
output transistor is a convenient point
for several tests, such as the + 115V sup-
ply (when power is on) or leakage and
transistor tests when the ac power is off.
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tance for example, will produce in-
creased voltage drop, and this
voltage drop is subtracted from
the output voltage. Therefore,
when Q802 and the associated
components provide the correct
varying base-to-emitter, bias at
Q801, the Q801 C/E resistance is
varied as needed to provide a
steady +115V at the voltage
source for the horizontal-output
transistor, regardless of minor
variations of line voltage and
horizontal de power. Voltage at
the Q801 emitter is sampled by the
R811/R812/R813 voltage divider,
which varies the bias of Q802, and
the Q802 collector current passes
through R808 to the Q801 base.
Also, the Q801 base is clamped to

an almost fixed voltage (from
diode D806), so the Q802 collector
current varies the Q801 base
voltage enough for full regulation.

Actually, there are two allied
regulation actions. The Q801 base
voltage is clamped to about 40V
less than the +158V that comes
from C801, while the Q801 emitter
voltage is the + 115V source volt-
age that varies with the current
supplied to the horizontal-output
transistor. When the load current
increases, the Q801 emitter
voltage decreases. But the base
voltage is unchanged. This is an in-
crease of Q801’s forward bias, so
the C/E resistance is reduced,
which lowers the voltage drop and
restores the emitter voltage to

Figure 3. Regulator transistor Q801 is
mounted on one side of the chassis that
functions as a heat sink in this Gold Star
KMC1320 model. Q801 is rather difficult
to remove, so make all possible tests in-
circuit before removing Q801.

Figure 4. Operation of this K-Mart
regulator is described in the text. The
collector-to-emitter resistance of Q801
and resistor R803 are in parallel, and the
circuit varies the Q801 C/E resistance as
needed to maintain a constant output
voltage.

804 0.001 R803
R802
100 1800 20w

Dso1 10W 4156V

+158V

120 VAC

+115 V SOURCE

/

R805
8200 479

807
470 pF

CRITICAL REGULATOR COMPONENTS

812 =
R256 j:'33 uf
220 =

R811 ’_‘VV\/—r’ +114 v SOURCE
476 psos 256 &

58003 WL
4y -}——_‘i_.ﬂz.s v SOURCE
0506 &
R812 Tl

15y =

VERT-HORIZ

osCiLLATORs 'C40

+115 ¥ SOURCE +129 V SOURCE

/ &) €506
Hoi T &/t

SHORTED IC

Figure 5. Excessive current in 1C401 is
proved by excessive voltage drop across
R508 that produces a low dc voltage at
pin 11. If the voltage becomes normal
after pin 11 is disconnected, this is proof
that IC401 is drawing too much current.
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almost the same as the starting
voltage. Of course, a decrease of
load current raises the emitter
voltage (which is decreased for-
ward bias) and Q801’s C/E resist-
ance increases to increase the C/E
voltage drop, and this in turn
decreases the emitter-to-ground
voltage to almost the same de
voltage as before the change of
load current. This provides mod-
erate regulation.

Q802 is added to multiply the ef-
fectiveness of the regulation,
because a sample of the Q801 emit-
ter voltage (the so-called +115V
source) is applied to the Q802 base
where a higher +115V-source cur-
rent produces a lower Q802 for-
ward bias. The reduced forward
bias decreases the Q802 collector
current drawn through R808 from
the Q801 base. The reduced cur-
rent from the Q802 base increases
the base-to-ground voltage, which
increases the +115V-source volt-
age. A decreased current drawn
from the +115V-source increases
the Q801 emitter and the Q802
base voltages. Both voltage
changes increase the Q801 B/E
resistance and cancel most of the
previous voltage increase.

Of course, that assumes all com-
ponents are perfect and the R812
115V adjustment has been proper-
ly made. Although almost any
component shown in Figure 4 can
affect either the output voltage or
the efficiency of regulation, the
troublemakers usually are Q801,
Q802, zener diode D806, R802 and
R804. Q801 and Q802 often open
or become leaky. Zener D806
usually shows leakage by
operating too warm. Replace D806
when fusible resistor R804 is found
to be open. Also, visually check all
soldered joints and resolder any
suspicious ones.

With one Gold Star CR407
(Photofact 2021-1), the regulated
supply measured too low at F1,
and there was no sound or picture.
Even more significant, the
+12.9V source measured only
about +1.5V and R508 (Figure 4)
was operating very warm, in-
dicating excessive current. The
12V  source supplies the
syne/horiz/vert functions in 1C401,
and the pins had low voltage. As a
test for shorted IC, we discon-
nected pin 11 and the +12.9V sup-
ply increased to normal. 1C401
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was replaced with an SK9249
universal type, and the receiver
operation was restored.

An unusual intermittent
Sometimes the Gold Star
KMC1311G would operate for
several hours without loss of high
voltage. But sometimes a small

Figure 6. Some intermittents are caused
by loose fuse clips. If the original clips
have changed color because of heat, sol-
der a pigtail-type fuse to the board, as
shown.

movement of the chassis or tap-
ping it with a plastic screwdriver
handle would cause the high
voltage to collapse. When the dc
voltage at the case of the horizon-
tal-output transistor was mon-
itored, it was found that the
voltage became zero when the high
voltage disappeared.

Checking back through the cir-
cuitry proved that the picture
would return when fuse F1 was
touched with a test probe. The fuse
was loose in the clip. Although
crimping the end clips together
sometimes will solve such intermit-
tents, it should not be attempted if
the clips have changed color. This
indicates heat damage, and the
clips should be removed and re-
placed with a pig-tail fuse that is
soldered to the proper points on
the circuit board (Figure 6).

Fuses blow

An overload in the horizontal-
deflection system is indicated
when F1 (1A) blows. Usually a
defective component in the low-
voltage or regulator circuit is
responsible when F2 (3A) blows
(see Figure 1). If F2 is open, con-
nect a 100W incandescent light
bulb across the clips. The bulb will
be bright when the current is ex-
cessive and will glow dimly for a
normal current.

If the bulb glows brightly when

power is switched on, turn off the
power and remove F1, which pro-
tects the horizontal system. If the
bulb is dim or black when the
receiver is powered again, the
overload is in the horizontal-
sweep system. Remove the
horizontal-output transistor,
replace F1 and again switch on the
power. When the bulb is bright,
the defect is in some branch of the
+115V  supply, and resistance
tests should be used to find the
component. But if the bulb is dark,
the problem is the transistor or
some excessive signal load such as
a shorted flyback or yoke. If the
bulb continues to glow brightly
with F1 removed, the defect is in
the low-voltage power supply or in
the regulator.

In a K-Mart KMC1311G re-
ceiver, the F1 fuse continued to
blow unless the horizontal-output
transistor was removed. However,
Q551 tested normal when out of
the circuit. F1 was replaced by a
2A fuse as a test and a 100W bulb
was used instead of F2. Various
loads on the flyback were re-
moved, but the bulb retained high
brightness until the picture-tube
socket was unplugged. This indi-
cated the picture tube was shorted
or highly gassy, so a very quick
test was used with full power.
Heavy arcing was seen in the neck
of the picture tube. Replacement
of the picture tube restored nor-
mal operation with the correct
fuses installed.

No high voltage

A few simple tests usually find
the general location of the problem
causing a loss of high voltage.
First, measure the dc voltages at
F1 and the case of @551, the hori-
zontal-output transistor. Virtually
the same voltage should be found
at both. An open in the T502 fly-
back primary winding or the con-
necting wiring is likely when the
voltages are different. When both
testpoints have the same excessive
voltage, the Q551 transistor is
open, the Q551 transistor has no
base drive, or the low-voltage
regulator is defective and produc-
ing excessive voltage that has
forced the receiver into shut-down
mode.

The following short series of
tests will show which possibility is
true:

e Remove Qb1 and check it
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thoroughly. Do not reinstall it yet.
e Scope the @551 base terminal
for amplitude, frequency and ap-
proximate waveshape (without the
transistor, the waveshape will
more nearly resemble a square
wave). If there is no base signal,
the defect probably is in the
oscillator or driver stages, which
should be checked in detail. If
there is a proper base signal, it is
likely the regulator is producing
excessive voltage and the receiver
originally was in the shut-down
mode. As suggested before, con-
nect a 250, 50W resistor from the
Q551 collector lead to ground
(while Q551 is removed), power the
receiver and check the dec voltage.
If it is near +115V, the regulator
is not defective; if it is + 140V to
+150V, the Q801 regulator tran-
sistor probably has a C/E short.

e After these defects have been
found and corrected, finally install
Q551 (either the good original or a
new one as needed). Some Q551
failures ruin base resistor R517
(0.279), so R517 should be checked
visually and for resistance.

During scope tests, look for
1VPP square waves at pin 10 of
1C401 (see Figure 7). Next, scope
for strong square waves at the
Q502 horizontal-driver collector.
Finally, 16VPP waveforms drive
the Q551 base. Failure to find
these waveforms calls for de
voltage and resistance measure-
ments to find the cause. Resistor
R516 in the driver stage has a
record of failures.

In one actual case, the Q551 col-
lector voltage was very high, there
was no horizontal drive at the
bases of Q502 driver or @551 out-
put transistors, and a weak dis-
torted waveform was found at
IC401 pin 10. All symptoms
pointed toward a horizontal-
oscillator failure. Then about +1V
was measured at B+ pin 11 of
IC401. Obviously, the IC could not
operate correctly with such a low
supply. When pin 11 was un-
soldered from the supply, the sup-
ply voltage exceeded +13V. In-
stallation of a new IC401 brought
back normal operation.

Excessive brightness
When the brightness is exces-
sive, several retrace lines often
can be seen at the raster’s top.
Excessive brightness is caused
usually by incorrect picture-tube de
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Figure 7. Scope 1C401 pin 10 expecting
to find horizontal-rate square waves.
When pin 10 does not have the proper
drive signal, measure and analyze the dc
voltages at all active pins. Replace 1C401
if the voltages are incorrect.

4 )
|
: Figure 8. Loss of the +148V supply to
v o the three color-output transistors
S |3 causes excessive brightness. Diode
Dy g D504 and R548 in the supply often re-
5 wwsne]  Quire replacement.
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Figure 9. Symptoms of a defective IC601
video/chroma IC include excessive
brightness, insufficient brightness, a
negative picture or a tinted raster. 1C601
is in the lower right corner of the
photograph (Gold Star/K-Mart KMC-
1310G model).
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Figure 10. A heat-related erratic condition reduced the brightness at times. Although
some dc voltages changed when the problem occurred, the most important symptom
was a return to normal when canned coolant was sprayed on IC301. A new replace-
ment IC301 stopped the intermittent condition.
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voltages, a shorted picture tube or
defects in a video stage. There-
fore, the first step should be check-
ing de voltages at the picture-tube
socket.

In one Gold Star CR401, the col-
lectors of Q353, Q351 and Q352
color-output transistors measured
about +40Vdc, producing insuffi-
cient bias for the picture-tube guns
and causing excessive brightness
with some blooming. Voltage and
resistance tests located an open in
R548 (Figure 8). The k+ 148V sup-
ply was producing no voltage. How-
ever, a low voltage was produced
at the color collectors by current
from the picture-tube cathodes.

Another potential cause of ex-
cessive brightness is an open or in-
creased value in R362, a 1.8MQ
bleeder in the picture-tube screen-
grid control circuit. Also, arcs in
the picture tube can short diode
D504 (Figure 8), or the short and
arcs together might burn out R548
(mentioned before). In this re-
ceiver, replacement of R548 cor-
rected the excessive brightness.

In a KMC1310G model, symp-
toms of incorrect brightness com-
bined with a negative picture or a
tinted raster might indicate a
defective 1C601 video/chroma IC,
which should be replaced (Figure
9). Scope waveforms usually are
limited to input and output video
signals. Remember that a defec-
tive IC might not change the dc
voltages more than 10 percent to
30 percent at some of the pins.

Intermittent picture

After a K-Mart KMC1310G
operated normally for about 10
minutes, the screen became dark
red and the brightness control had
little effect. IC301 (Fiigure 10) was
suspected, and dc voltages at all
pins were measured during normal
and abnormal operation. Although
several dc voltages changed, the
cause was not clear. Cooling spray
was applied to IC301 while the re-
ceiver was malfunctioning, and im-
mediately normal operation was
restored. Replacement of IC301
with an ECG1164 universal IC
stopped the intermittent brightness
problem.

Erratic picture and sound
One cause of intermittent pic-
ture and sound in these Gold Star
receivers is a defective AGC con-
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Figure 12. Shorted, leaky or open color-
output transistors change the picture-
tube cathode dc voltages (and thus the
brightness of each primary color). A
shorted or leaky transistor (Q353 is
shown here) increases the brightness of
its associated color (green, in this case)
and also causes excessive heating of
the collector resistor. For these symp-
toms, dc voltage tests should be per-
formed first.

trol. In several cases, the control
pin that connects internally to the
wiper blade appeared to be loose.
Replacement of the AGC control
with a miniature screwdriver-
adjustment type control and an ad-
justment corrected the intermaittent
operation.

Loss of height

For a model CR407 (2021-1) that
has no vertical deflection, scope
pin 2 of IC401 and the positive ter-
minal of C452 (Figure 11). If pin 2
has no signal, the IC probably is
defective. A strong signal at pin 2
and virtually none at C452 points
toward trouble in Q452 or Q451
stages. However, a strong signal
at both, but only a horizontal line
on the screen, often indicates the
vertical yoke or R460 is open.
R460 is connected between the
cold end of the vertical yoke and
ground. [t supplies negative feed-
back to the vertical-height control.

Figure 11. Scope the input and output
points (at the two arrows) for vertical
waveforms to determine whether the
problem is inside 1C401 or in the
Q452/Q451 output stage.

Resistor R451 (3309, 5W) and
4.7Q R452 often are burned open,
especially when Q451 shorts. Re-
move Q452 and Q451 for tests out
of the chassis. These flat types
have a tendency to break down
under load, so they might require
replacements as a test, in severe
cases. While the power transistors
are out of the chassis, all resistors
and diode D451 should be tested.
This provides greater accuracy,
free from paralleling loads.

Intermittent green picture

When one color is greatly domi-
nant, or missing from the raster,
suspect problems with the picture
tube or the color-output tran-
sistors, which supply matrixed
luminance and chrominance sig-
nals to the picture-tube cathodes
(Figure 12). Leakage between col-
lector and emitter in one tran-
sistor will reduce the associated
picture-tube cathode voltage, thus
increasing the brightness of that
one color. An open in one tran-
sistor will increase the dc voltage
of the associated picture-tube
cathode, thus decreasing the
brightness of that one color.
Therefore, the first three
measurements should be the color-
output transistor collectors, which
should test within 10V of each
other. If one is much higher or
lower than the other two, that one
probably has the incorrect voltage
and the defect. Shorted tran-
sistors can ruin their collector-load
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resistors, so the three collector
resistors should be tested for
resistance. Defective color-output
transistors can be replaced with
GE-232 or ECG-157 universal
types.

For example, one Gold Star
CR407 showed an all-green screen.
Q353 had only about +8V at the
collector rather than the normal
+108V, and R363 was running
very warm. After it was removed
from the picture-tube-socket
board, a leakage of about 10000
was measured between collector
and emitter terminals. Installation
of a new Q358 and a new R363
(Figure 12) allowed normal gray-
scale adjustments, a blue-gray
black-and-white picture, and
natural colors during colorcasts.

Sound problems

In these Gold Star 13-inch
receivers, popping noises
sometimes are heard in the

speakers during the first few
minutes of operation. Most such
noises are triggered by temp-
erature changes inside one of the
two audio-output transistors.
Usually, blowing hot air on the
transistors will start the noises,
and careful applications of canned
coolant applied to just one tran-
sistor at a time will stop the noise
when the spray reaches the cul-
prit. Replacement of the defec-
tive transistor is the only remedy.

Weak or garbled sound can be
caused by I1C201, the audio IC.
Replace IC201 when any of the
pins have incorrect dec voltages. If
all pin voltages are perfect, try ad-
justing sound-transformer T202
for minimum distortion.

When the sound is weak and
noisy, parallel another 1uF
capacitor across C208. If the sound
is very weak, parallel another
capacitor across 10uF C253 (that
feeds the output transformer) and
check R256, the 2200 fusible
resistor in the +114V supply.
Replace R256, if the value has in-
creased.

Comments
These case histories should
prove that troubleshooting and re-
pairing foreign-manufactured col-
or TV receivers is no more difficult
than the repairing of nationally

known brands. Esm
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PREVENTION

RESISTOR

Introducing the complete line of
Flameproof Resistors from New-Tone Electronics.

NTE Flameproof Resistors are the
latest addition to NTE’s line of quality
components. They're designed to
provide you with a premium quality
replacement device ... that won't flame
out or short even under the most severe
overloads.

Our resistors range in capability from

1/4 Watts to 25 Watts with resistance
values from .10 to 1.5 Megohms.

They're totally noncombustible with a
metallic resistance material between a
nonresistant core and a special ceramic
outer cover.

NTE Flameproof Resistors are the ideal
replacement components for electronic

games, telecommunications, medical,
data processing, military, broadcast and
home entertainment equipment.

Don't take chances with your expensive
equipment. Use NTE Flameproof
Resistors... they handle the current.
Look for NTE's full line of quality
replacement parts in the bright green

polybags and 5
cartonsat  Zor <o ign i
f a

your nearest
distributor. {El " P y
A / indlP

g

NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003
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Emerging TV
and video

So much is happening in televi-
sion and video that it’s almost im-
possible to keep up with the
changes. There’s the recent addi-
tion of stereo audio capability for
television (useful when broad-
casters begin broadcasting stereo
audio). There’s modular television
that allows viewers to assemble
their television/video system as
audiophiles have been doing with
stereo for years, and even to in-
tegrate video with audio. High
fidelity, stereo sound -capability
has been added to both Beta and
VHS VCR formats.

The list of recent innovations in
both the hardware and the soft-
ware associated with televi-
sion/video seems endless. Here are
a few of those innovations.

Tiny color televisions

For years, the most significant
limiting factor in TV design was
the cathode ray tube (CRT).
Because of its inherent char-
acteristics, a CRT-based TV set
needed high voltage, significant
amounts of current and con-
siderable depth behind the picture
tube to place the neck containing
the electron gun(s). Two com-
panies, Sony and Sinclair over-
came one of these limiting factors
in recent years by folding the pic-
ture tube neck so that it bends and
runs parallel to the picture tube
face. The development of a mono-
chrome LCD TV set two years ago
was a breakthrough that dispensed
with all of these limiting factors.

The big news in small television
is the color LCD TV set. At the
1984 Summer Consumer Elec-
tronics Show in Chicago in June,

Tiny color television measures 6.3 by 3.15 by 1.22 inches and weighs about a pound.
The screen is two inches square.

two palm-sized color televisions
were displayed: one by Epson and
one by Seiko, both divisions of the
Hattori Seiko conglomerate. The
description of the Epson Elf that
follows was provided by Epson.
In an ordinary CRT, the video
signal is converted into a picture
by an electron gun, which emits an
electron beam that sweeps across
525 lines in a phosphor-coated
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CRT some 60 times per second.
The beam’s motions are controlled
by powerful magnets on either
side. The image is created by the
glowing phosphors in each line.

In the Epson EIf TV, by con-
trast, the video signal activates a
selected number of dot-like picture
elements (pixels) in each row, one
row at a time. Switching these pix-
els on or off is controlled by



N.A.R Lowers Prices

ON VCR PA|

VCR parts prices have just u/ndergone a major repair.

Now N.A.P. offers you a more competitive price on top of cll their other advantages. Quick service. Dependable
supply. Compatible with many VHS models of other brands such as RCA, Quasar, G.E. and Panasonic. Plus the kind of
consistent quality you've come to expect from the
- name behind names like Magnavox, Sylvania and
Philco.
So, erase last year's price lists. Shop and compare.
You'll find our new lower prices another great reason
to stock N.A.P. parts.

AP T T e O

CONSUMER
CORP

A NORTH AMBUCAN PHIIPS COMPANY

CONSUMER ELECTRONICS CORP.
Product Services Operation
P.O. Box 309, Dept. 849

Greeneville, TN. 37744-0309
1-615-639-1121, Ext. 5803

A North American Philips Company
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microscopic thin-film transistors
(TFTs) placed at each pixel. The
image is formed not by phosphors
but by liquid crystals, long rod-like
organic molecules respond to elec-
trical signals from the TFTs.
When a pixel is on, the liquid
crystals block out light. When it is
off, the molecules let light through.

The Epson Elf, the product of a
5-year research effort by the
R & D group of Suwa Seikosha
that serves Epson and other com-
panies within the Hattori Seiko
conglomerate, was developed to
overcome certain limitations of the
CRT. For one thing, the relatively
high power consumption, bulk and
weight of CRTs make them dif-
ficult to use in truly portable
televisions. And CRTs cannot be
viewed in bright sunlight.

Heart of the minuscule color tetevision is this circuit board manufactured through
> . what the manufacturer calls a revolutionary new process for mounting thin film tran-

By contrast, the circuitry re- sistors. The transistors are combined with sensitive liquid crystals capable of
quired with liquid crystals is displaying a color image.

typically compact and light-
weight; therefore, the LCD televi-

: . D . sion can be held in the palm of the
i Gm‘ss aedroe tr;:*g! e hand. Moreover, the low power
' ‘ consumption of liquid crystal eases
the drain on the unit’s batteries.
And because the electrodes in a li-
quid crystal display can be made of
transparent materials, the LCD
screen can be back-lit with
sunlight (or a built-in fluorescent
light).

In developing the Epson liquid
W = crystal color television, Suwa
: / Seikosha’s scientists and engineers
| Pe had to overcome some formidable

’ M obstacles. For one thing, the liquid

P crystals already used in watch and
calculator displays were relatively
slow to respond to electrical sig-
nals—a drawback in video dis-
plays, where the liquid crystals
must be turned on and off many
times a second. Secondly, most li-
quid crystal displays LCDs were
low in contrast and limited to black
images on a light background.

To solve problems of slow re-
sponse times and low contrast,
Suwa’s research team employed
the TFTs to turn on and off each of
the 52,800 pixels in the display.
Transistors, deposited on a glass
substrate, were made of polycry-
stalline silicon, a material known
for its stability and reliability.
Liquid crystals, in conjunction with thin-film transistors and colored filters make up To understand how the TFTs im-
the screen of this TV set. proved performance, it is neces-

Epson Eif

LCD circuit board
/

olarizer

filter
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New high-purity chemicals for your High-tech Chemicals are available
high-tech repairs. from your Philips ECG distributor.
They’re going to extend the life and improve the perfor-  For the name of the distributor
mance of your electronic components and electronic nearest you, call 1-800-225-8326. i
repairs.

Circuit refrigerants, flux removers, restorers and my=
cleaners. They’ll suit your needs because they suit ours. I Im

As one of the world’s leading suppliers of electronic com-

ponents, we wanted to make sure that the components A North American Philips Company Dedecated la Excellence
we built would be protected with the highest purity
chemicals available - so we supplied the chemicals our-
selves. Eight of them. Today, no matter what your repair
job, no matter how large or small, Philips ECG has your
solution.
Available in aerosol cans and 1-, 5- and 55-gallon containers.
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Videocassette recorder allows user to program as many as eight programs up to a year in advance.

sary to know a little about how
LCDs operate. In a twisted
nematic display, typical of wat-
ches, calculators and the LCD
television, liquid crystals are sand-
wiched between top and botton
polarizers, each placed at a 90
degree angle to each other. When
no electric field is present, the li-
quid crystals have their long axes
parallel to top and bottom
polarizers and successive layers
gradually twist through the 90
degrees between top and bottom.
Light entering through the bottom
polarizer gradually gets twisted
through a 90-degree angle by the
liquid crystal layers and exits
through the top polarizer. A
viewer looking down on this spot
sees a light background.

In the presence of an electric
field, however, the molecules
stand up on their ends, parallel to
the direction of the field. In this
state, they can no longer rotate
light. Therefore, light entering the
bottom does not get twisted; in-
stead it gets absorbed by the top
polarizer. To a viewer looking
down on the display, this spot ap-
pears dark.

To create the hundreds or thou-

sands of pixels needed to form an
image in a LCD, the earlier (and
still widely used) approach was
multiplexing. In multiplexing,
rows of electrodes are deposited
on one side of the liquid crystal
layer and column electrodes are
deposited on the other side. The
pixels are created at the junction
point of the rows and columns.

To turn on the pixels, electric
pulses are fed rapidly to each row
while the columns are pulsed sim-
ultaneously. If the voltage at a
row-column junction adds up to
more than a threshold value, the li-
quid crystals respond.

Multiplexing has its problems,
however. Because many rows
must be addressed in a short time
by a single electric pulse, the time-
weighted average voltage ON-
OFF ratio of black and white level
is low, resulting in poor contrast.

These problems were solved by
resorting to an approach called
active-matrix addressing. In this
system, the 240-row and
220-column electrodes of the
display are deposited on a single
glass substrate. On the opposite
plate of the display is a common
electrode. (See diagram.)
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The TFTs, placed at each row
and column junction, now turn on
whenever a pixel is to be activated.
(The driver circuitry controls
which pixels are activated.)

With the TFTs, each pixel ex-
periences the full voltage needed
to turn it on, not a time-weighted
average, as in multiplexed devices.
The result is a very high ON-OFF
ratio resulting in good contrasts.

As for the color in the LCD tele-
vision, it was created by the use of
thousands of microscopic red, blue
and green primary-color filters
placed over each pixel electrode.
When a red spot is to be created,
the TFTs at the blue and green
filters are turned on, blocking out
light there and letting light
through only at the red filters. If
blue is desired, the red and green
TFTs are turned on; and if green is
to be displayed, the red and blue
TFTs are activated.

Othershadesare created by turn-
ing on various mixtures of the pri-
mary color pixels. If all the TFTsin
aregionareturnedon, no light gets
through and the image appears
black. If none of them are turned on
all the primary colors get through
and the image appears white.



NASD' ANNOUNCES
THE BEGINNING OF A NEW ERA
FOR SERVICE DEALERS.

AT LAST a single, strong, productive association,
e o o specifically designed and structured
to serve all independent service dealers. The kind of organization

that service dealers have been looking for for years has finally become
areality.

Over the years, service dealers have engaged in a seemingly endless
string of battles to protect their businesses. Their adversaries have
included both local and federal government, so-called consumer
protection groups, big business interests like yellow-page publishers
and cable TV operators, and even their own suppliers.

All the while they fought off threats to their survival, they had to handle
the countless day-to-day tasks involved with running a profitable
business: maintaining healthy parts inventories, training and
motivating technicians, pricing their services to be both competitive
and profitable, keeping their books, keeping their customers, and

on andon.

Finally there's help! With the formation of the National Association
of Service Dealers (NASD), a division of NARDA, Inc., anew era is
beginning for service dealers.

NASD members getimmediate access to a wide range of benefits:

® Reduced insurance costs for group coverage, business
insurance, workers compensation, life insurance, and
much more.

@ Improved performance, productivity and profits using the
unique, computerized Service Data System

® Increased parts turns, with lower investment, through a
special inventory control program

® Reduced costs in handling bank card transactions with a
1.6% Visa and Mastercard program

® And the list goes on and on: a national credit union for
dealers and their employees, a monthly newsletter just for
service managers, extended service agreements, 24-hour
electronic communication system, discounts on service
books, audio cassettes, service and delivery aids, etc., etc.

Dozens and dozens of ways to save money, improve efficiency, reduce
expenses, and increase profits — available, for the first time, to ALL
service dealers!

sestoraLits FRIEE

To prove just how valuable NASD membership is, your FIRST SIX
MONTHS are absolutely FREE. No gimmicks, no risks, no obligation.

To qualify for this special offer, applications (limited to one membership
per service or sales-and-service firm) must be received before
December 31, 1984, After that date, membership dues will be $150 for
the first year ($125 for subsequent years).

Mail the application today and start taking advantage of all your NASD
benefits now! Your first 6 months membership is FREE!

One more benefit to NASD membership, one you can hardly put a
price tag on, can best be termed CLOUT.

Since NASD is run by and for servicers, the various issues and
problems affecting service dealers will get top priority. Now, with one
strong association, representing ALL service dealers, the government,
the big business interests, and the industry at large won't have to listen

hard to hear the service dealer's point of view. It will be loud and clear.
And it's about time.

And that’s still just the beginning. As NASD members share their ideas
and input, the association will be investigating a whole new range of
programs including * a parts discount program - flat rate pricing
manuals for all product categories * a program for certifying appliance
technicians » a service managers directory « hiring package including
technician pre-employment exam * and many other projects that just
weren't feasible before the formation of NASD.

BONUS

As an extra incentive to mail your
application today, we’ll include with
all free six-month memberships, a
FREE copy of “Profitable Service
Management,” a collection of

44 thought-provoking, profit-
producing articles on the art

of service management. A

regular $25 value, yours for

the asking! But don't wait!

Mail your application today!

OK' Sign me up for six months e
e FREE membership in The National Association

of Service Dealers and rush me complete details on all member
programs and services. As my extra free BONUS, send me a copy of
“Profitable Service Management.

Firm Name:

Individual:

Title:

Address:

City: State: Zip:

Phone: { )

We must have the following information to process your application.

Approximate annual service volume (parts & labor):

under $100,000() $100,000-$250,0000]

$250,000-$500,000071 over $500,0000]

Products serviced: [IKitchen appl.
[Laundry appl. [1Computers
[JVideo products [10ther

Do you have an in-house computer or terminal? Yes[] No[J

Number of employees: technicians. other personnel

Do you sell parts over the counter? Yes[1 No[l

Do you sell any other products? Yes[] No[l

Numbers of years in business:

Mail to: NASD, 2 N. Riverside Plaza,
Suite 222, Chicago, IL 60606

[JAudio products

|

iE
:

b
NATIONAL ASSOCIATION
OF SERVICE DEALERS ivision of NARDA

l------------------------»----

III||||||
o A‘i
]

Q
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.

With this VCR, on-screen graphics guide the user through the programming se-

quence step-by-step.

Meanwhile, the company’s re-
searchers are looking at other in-
novative LCD products. One is a
flat-panel liquid crystal television
that could be hung on a living room
wall. Because of the technical dif-
ficulties involved, however, such a
product is still many years away.

VCR displays command
on TV screen

Programming a VCR to turn on
at some time in the future to
record a TV program, then turn
itself off when it’s finished can be
something of a challenge the first
time or two the operator tries it.

A recently introduced VCR by
RCA Consumer Electronics Divi-
sion simplifies that procedure con-
siderably. According to informa-
tion supplied by RCA, the VKP900
is the first VCR using a remote con-
trol unit to set the timer-clock and
preprogram as many as eight pro-
grams up to one year in advance.

The VCR’s wireless infrared
remote control also activates
alphanumeric graphic displays on
the TV screen whenever the user
operates primary VCR functions
or remote programming steps.

“This new converitble VCR
makes programming easier than
ever before,” said Stephen S.
Stepnes, division vice president,
marketing. “Not only can all pro-
gramming be set remotely from
the comfort of your easy chair, but
the onscreen graphics guide you

through the programming se-
quence step by step.”

David H. Croner, division vice
president, marketing operations,
said with the new convertible
VCR, the consumer no longer has
to approach the VCR armed with
instruction manual to program the
unit. “The VKP900 questions,
listens and responds through any
TV set while the consumer simply
makes choices on the remote hand
unit.”

To start the programming se-
quence from the remote hand unit,
the user first pushes the Program
button and a menu of options ap-
pears on the TV screen: 1) clock
set; 2) normal program (for 1-
time recording); 3) daily program
(for programming the same time

every day Monday through
Friday); 4) weekly program (used
to record at the same time each
week); and b) program review.

To set the clock, the user would
push 1 to bring the eclock-set
display on screen, enter the cor-
rect time, push 1 or 2 for a.m. or
p.m., then enter the correct
month, day and year. The correct
day of the week (Monday, Tues-
day, etc.) will automatically ap-
pear. The unit has a built-in
100-year calendar that will supply
the correct day for any date
through December 31, 2083. Push
program to enter the time and
date into the VCR’s memory and
to start the clock.

To program the VCR for unat-
tended recording, push program
again to call up the menu, then
press 2, 3 or 4, depending on
whether it is to be a 1-time recor-
ding or a daily or weekly program.
The on-screen graphics will ask for
the channel desired, time to start
recording, a.m. or p.m., the time
to stop, again a.m. or p.m., and
the date of the desired program.
Then push program to enter the in-
formation in the VCR memory.

These steps can be repeated for
up to eight different programs. To
review what has been pro-
grammed into the memory, press 5
the program review and the TV
screen displays each program in
the VCR’s memory, pausing about
10 seconds for each. To erase one
or more programs, simply press
clear on the hand unit when the
particular program is displayed.

Video multiplexer allows user to distribute home video signals to all TV sets in the

home via existing antenna wiring.
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WHEN YOU’RE HUNG UR GIVE

THE GE ANSWER CEN

When you need fast response to
 servicing questions, this is the
number you'll need.
C It's the toll-free number to
| '\ the GE Answer Center.

\ Any time, any day of the

| week, we'll help you find
| answers to questions on GE
video and audio service.

If you need replacement
parts, we have instant order-
ing via toll-free telephone
and speedy delivery by UPS.

You can even charge
' parts orders to your VISA® or
w=—=w  MasterCard" account.

If you have a technical question, we have toll-free Tech Line™ ser-
vice assistance. We also have service manuals (in addition to the mini-
manuals found in many GE TVs).
So save yourself some time and trouble.Take the time to save this
numberW ite it down where it's easy to find and use. It's your toll-
free connection to General i
Electric service support.

GE ANSWER CENTER:

'1-800- 626-2000

)

)

‘)))

It’s Our Business 1o Make
Your Business Easier.

GE CONSUMER ELECTRONICS

D
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“GE" is a registered trademark of General Electric Company.
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Multiplexer adds channels by allowing user to assign home video sources to unused
channels for distribution throughout the house.

The recorder is also compatible
with the Digital Command Center
remote unit introduced with
RCA’s color TV monitor/receivers
last year. All the programming
steps that can be done with the
recorder’s own remote hand unit
can also be performed with the
Digital Command Center as well.

The unit features the popular
modular docking system first in-
troduced a year ago. This system
allows the portable deck to be
snapped apart from the tuner base
for away-from-home taping, then
returned to the tuner base without
the use of extra cords or cables.

Other features include
133-channel capability, a 5-head
record/playback system with field
still special effects, express re-
cording (XPR), and stereo record-
ing/playback with high frequency
noise reduction.

Video multiplex assigns TV
channels to home video sources
With a typical home video

system, if you have more than one
TV set, you have to connect any
home video unit, such as a VCR,
directly to the TV set you wish it to
play on.

A new line of video multiplexers
allows users to view their home
video sources on all their TV sets.
According to Multiplex Tech-
nology, of Fullerton, CA, users can
now watch all of their video sour-
ces on every television in the home
by making TV channels with Chan-
nelPlus. This multiplexer adds new
channels right to the existing
antenna or cable wires.

Any video source is compatible
with the multiplexer — VCRs, video
games, video disks, home com-
puters, satellite receivers, video
cameras, etc. The user assigns
each video source to an unused
UHF channel by turning knobs
located under the decorative cover
on the front of ChannelPlus. For
example, the videodise might be
assigned to channel 21, the video
game to channel 25 and the VCR
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to channel 35.

Once the video sources have
been connected and the added
channels defined, the box, if
desired, can be kept out of sight
because there are no switches to
contend with.

According to the manufacturer,
the unit eliminates the inconven-
ience and loss of picture quality
associated with conventional swit-
chers, by using the latest high-
frequency technology to solve
distribution problems that switch-
ers can’t.

These multiplexers are available
in six different models which differ
by the number of added channels
and type of input accepted. Each
model accepts antenna or cable
service in addition to the added
channels. Mono and stereo inputs
are also accepted.

When more than three video
sources plus antenna or cable ser-
vice are to be combined, two or
more ChannelPlus units may be
chained. For example, a Chan-
nelPlus Two chained with a Chan-
nelPlus Three provides five added
channels.

Another problem inherent in RF
switchers is that they defeat both
remote control features and VCR
programability. The convenience
of a remote control is negated
when a user must walk up to the
switch box to select the video
entertainment source. Likewise,
many VCRs sold today can be pro-
grammed to record several pro-
grams over a period of time,
switching from channel to channel.
This feature is also negated each
time the video source has to be
changed. This problem doesn’t ex-
ist when using a video multiplexer.

And so on

This is an exciting period for
television and video; but it’s also a
time that challenges anyone in-
volved with television and video to
keep up with so many develop-
ments on so many fronts. The raw
technology for dozens of future
new and startling developments,
like hang-on-the-wall thin televi:
sion, stereo TV broadcasting and
more, is in place. [t's just
amatter of time. ESW
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TECHNICIAN’S REVENGE !

We know that this situation has never happened to you (chuckle -
chucklie) but, a certain technician from a "*friendly camp’’ decided
to play a trick on his fellow shop owner. He had an old RCA
CTC 88 that he was about to junk out because he was convinced
that it had an intermittant CRT and probably wasn’t worth repair-
ing (the price of new TV sets being what they are).

Since our prankster whom we will call “‘Bill’” (not his real name)
had coffee almost everyday with his friend and victim, whom we
will call *John'" (not his real name either), he saw nothing wrong
with having a litfle fun.

On Monday morning (over coffee) Bill began telling John about
this “miserable’’ bench job that he was working on. You can just
imagine the conversation.

On Tuesday morning Bill brought it up again. This time, he told
John that he had just found out that his “'infected dog job'" had
been down at Henry's shop {(another friend of theirs) adding, | just
can't imagine Henry butchering a TV set like that. With a straight
face he continued"' the problem is, the TV set belongs to Henry's
mother-in-law. All I'm trying to do is fix it, and get it back to her
without telling her that Henry butchered it”’. You're not real busy
John, would you consider helping me {(and Henry), Bill
asked. Sure, I'll help, said John.

The trap was set, John had taken the bait!

Bill went back to his shop and began surgery on his *“'ill fated"

RCA. Here is a list of what he did:

(1) Removed the hosiz driver transistor and installed a short piece of wire across the
now empty collector and emitter foils.

(2) Shorted across the secondary winding of the start up transformer

(3) Shorted the base to emitter of the error amp transistor in the LY regulator circuit
{MDR0O1).

(4) Took a lead pencil and made a good heavy path to ground begirning at the button
on the 2nd anode cap of the CRT.

(5) Removed the B+ regulator transistor and its 47 ohm shunt resistor from the
luminance module (MDLOO1) in order to disconnect the B + resuoply circuit for the

horiz osc
(6) Shorted the x-ray protect transistor (E to C}).
(7) Removed the 1.8 ohm ten watt surge resistor from the LV supply.
(8) Connected a well concealed wire across the primary winding to the fiyback.
(9) Replaced the .62 UF discharge capacitor in the horiz yoke circuit witha 5 ohm ten

watt resistor

(10) Disconnected the emitter of the horiz output transistor then installed a 047
capacitor from emitter to fioating ground.

(11) Instailed all new rectifiers in the scan derived B + sources (backwards) !
(12) Removed the damper diode.

(13) Cut the pins off of the LV regulator SCR, then installed a well concealed wire on the
bottom of the SCR socket (A to K).

(14) Removed the 10 K feed resistor from the focus circuit.

The next morning Bill dropped the RCA off at John’s shop. He
smiled grimly, as he asked John to do what he could to fix it ad-
ding, "'I'd like to stay and help you but | have jury duty! John nodd-
ed "ok’ and Bill went out of the front door in a fit of “silent”

laughter. - - - He was headed for ‘‘Henry’s’ shop.

Bill and Henry spent the next three hours laughing. They now plan-
ned to have Henry's mother-in-law (who was a good friend of
John's), call him and claim that ‘‘the set was working just fine
when | gave it to Henry. All it needed was a light bulb for the chan-
nel numbers'’. After which, both Bill and Henry planned to call
John every day and ask him how soon the set would be ready!
With that, Bill headed back to his own shop.

When he arrived, the RCA was sitting on his front counter playing.
(About a half hour earlier, John had brought it back, set it on the
counter, plugged it in, put a perfectly good picture on it and col-
lected $180.00 in cash from Bill's secretary. He had even fixed
the solder bridge in the 202v line that had made Bill think the CRT
was intermittant).

As soon as Bill walked in, his secretary looked up and said, "'You
just missed John. He brought our RCA back about a half an hour
ago. The bill was $180.00. When | paid him, he started laughing so
hard | thought he was crying. On his way out he said to teil you
that he would buy the coffee tomorrow morning!"’

John had diagnosed and corrected all 15 separate problems in
less than three hours with his Super Tech computer.

You too, could have very easily done so! In case you don't believe
it, we would like to send you a free operator’s manual for same.
The first part of the manual tells you what not to do. The second
section explains in generic form how all start up and shut down
circuits work and, the third section tells you how to operate your
Super Tech computer. The actual test sequence itself takes only
five seconds plus CRT filament warm up time. At the end of which,
you know exactly where the problems is, one defect at a time!

After reading just the operator's manual, you will have no choice
but to believe it. Call 806-359-1824 and ask for Super Tech
Manual; they're free to any TV technician or shop owner. We'll
even send it pre-paid or circle ( 14 ) ... we'll still send you one.
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S What do you

I can remember the time when it

took two days to cover the subject
of diodes in the classroom. One day w
of that was for review. Now, there

are so many types of diodes that

we need to look them over period. ?
ically so we don’t get out of step ‘ OI I l O| Iel l s
with the times. a

In this article, I will review some
of the special-purpose types.
Breakover diodes are considered
first. They don’t conduct until the

)
voltage across them reaches a cer-
pecial-purpose

Diacs

One example of a breakover :
diode is the diac. A diac is a lO eS
3-layer diode which is basically

equivalent to a neon lamp. When a
voltage is placed across the diac, it
will not readily conduct. This is
because it is a 3-layer device and
one of the PN junctions will be re-
verse biased. If the applied voltage +1 4
is made large enough, the diode
will begin to conduct due to zener
effect in the reverse-biased junc-
tion. Figure 1 shows the symbol,
characteristic curve and construc-
tion of a 3-layer diode. The voltage
at which this conduction begins is
referred to as Vbo, or breakover -V
voltage. Breakover voltage is the
equivalent to the firing position of
a neon lamp.

Once the diac fires or begins to BREAKOVER—~
conduct, the voltage across the VOLTAGE
diac remains nearly constant re-
gardless of the current flow
through it. It is always necessary
that current in diac circuits be
regulated by a series resistance.

After firing, a diac can only be . L
turned off by reducing the applied Diac
voltage to nearly zero, or reducing N
current flow to a value below the
minimum holding current of that p | CONSTRUCTION
particular device.

/BREAKOVER
VOLTAGE

- > +V

THE CHARACTERISTIC
CURVE

|

Y-

SYMBOLS N

Figure 1. Diac does not begin conduct-
ing until voltage across terminals
reaches breakover value.
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Be Sure...
withRCAs
Antistatic Kit.
Protect static sensitive devices
from costly damage.

Electrostatic charges build up all
around the work environment, posing a
constant threat to static sensitive devices.

RCA’s Antistatic Kit (Stock No. 162351)
protects these devices from the damaging
effects of static buildup. The kit consists of a
static dissipative mat, a lightweight wrist
strap and coil cord, and a six-foot ground-
ing cable that safely drains electrostatic
charges to ground.

No matter what kind of static sensitive

devices you test, repair, or work with, you
need RCA’s Antistatic Kit working for you.
See your RCA Parts Distributor; or for more
information write RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096-2088.
Attention: Sales Promotion Services.

“c "I Distributor and o
Special Products Division

’
|

EQUIVALENT OPERATION SYMBOL

CIRCUIT

Diacs are commonly used to con-
trol the conduction angle of triacs
in industrial control circuits.

Shockley diode

Another type of breakover diode
is the Shockley diode. Figure 2
shows 1its symbol construction,
equivalent circuit and operation.
This diode is a 4-layer device, and
is actually the equivalent of two
transistors (one pnp and one npn).
It has only two external leads, and

O
CONSTRUCTION

therefore, it classified as a diode.

+1

|

|

|
BREAKOVYER

./

i

The operation of the Shockley
diode is similar to that of a 2-tran-
sistor latch circuit (Figure 2). The
diode operates essentially in one of
two states, open switch and closed
switch. Because there is no trigger
input, the only way to close the
switch (diode conducting) is to ap-

VOLTAGE
+V

ZENER —
VOLTAGE

CHARACTERISTIC CURVE

ply a voltage of sufficient value to
ensure breakover. To open the
switch (diode not conducting), the

Figure 2. Shockely diode is a four-layer
device with operation similar to that of a
two-transistor latch circuit.
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Figure 3 T

CONSTRUCTION

3B

RECTIFICATION
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e
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AT 100MHz

o
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PATHS
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'
DECREASE IN
TUNNELING
CURRENTDUE |
TO TUNNELING |_DEVICE ACTS LIKE
0 A REGULAR DIODE
-1
| Figure5
SYMBOLS
5B
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current through the diode must be
reduced below the diode’s mini-
mum holding current.

Unlike the diac, the Shockley
diode must not be operated in a
reverse direction. If the zener
voltage is reached, that diode will
be destroyed.

High-frequency hot
carrier diodes

Ordinary diodes are able to turn
on and off with little trouble at
most frequencies. At very high fre-
quencies, however, the diode can
reach the point where it can no
longer turn off at a sufficient rate
to prevent a noticeable amount of
reverse current to flow. This is a
result of the ability of the PN junc-
tion to momentarily store charges.
The amount of time required to
turn off is referred to as reverse
recovery tvme.

As shown in Figure 3, the hot
carrier, or Schottky, diode uses a
metal such as platinum, or gold on
one side, and silicon on the other.
As N material is a faster conductor
than P, the silicon is typically
doped as N type. The electrons of
the unbiased silicon stay in a
smaller orbit than those in the
metal. This difference in the orbit
size is referred to as the Schottky
barrier. When the diode is forward
biased, free electrons in the silicon
material are able to gain enough
energy to travel in larger orbits
allowing them to cross the barrier
and produce forward current flow.
As the metal does not have holes
available, there is no charge
stored, eliminating reverse
recovery time.

This lack of reverse recovery
time makes the hot carrier diode

Figure 3. Hot carrier or Shottky diode
eliminates reverse recovery time and so
is especially suited to high-frequency
applications.

Figure 4. When the reverse bias on an
avalanche diode reaches the avalanche
value, high current is produced because
of electron-atom collisions.

Figure 5. Tunnel diode exhibits negative
resistance for a portion of its
characteristic curve, useful in certain
applications.



especially suited to high frequency
applications.

Reverse breakdown diodes

There are two basic types of
reverse breakdown diodes: the
zener diode and the awalanche
diode.

Zener action is the result of a
narrowing of the depletion region
of the diode due to doping methods
used in the manufacturing pro-
cess. This narrow depletion region
allows a very strong electric field
to exist across the junction, vhich
results in a tunneling of carriers
through the laver. This effect is
called zener action and normally
occurs at around 4.5V in silicon.

By contrast, avalanche occurs in
silicon at voltages of about 6.7V or
higher. Avalanche is a condition
brought about by mechanisms to-
tally different from zener action.

During avalanche the field be-
comes so strong that an electron
or hole can acquire enough energy
to ionize an atom on collision, and
form a new electron-hole pair for
each carrier. These carriers in turn
create two more pairs, which then
create two more pairs etc. The
avalanche condition is shown in
Figure 4.

Although zener and avalanche
diodes are used for similar applica-
tions, they operate on different
principles. Therefore, do not con-
sider them to be identical devices.

Tunnel diode

Another type of 2-element
device is the tunnel diode. Figure
5 shows the symbols and charac-
teristics curves for this device. In
this type of diode, the number of
donor and acceptor atoms added,
due to doping, is more than 1000
times that of an ordinary diode.
Because the N and P regions are
so heavily doped, they have more
carriers available. The forbidden
band is much narrower in a tunnel
diode than in a conventional diode.
This is also due to the increased
doping.

Initially, it is actually easier to
get electrons through the forbid-
den band than over the barrier.
When this condition exists, with
electrons going through the forbid-
den band rather than over the bar-
rier, it is called tunneling.

When a small field is applied
from the P material, the diode con-
ducts by tunneling. A sharp in-
crease (between 0 and b on the
characteristic curve) occurs at this
time.

As the applied field is increased,
the current decreases through the
device due to a decrease in tunnel-
ing effect. At higher energy levels,

Over 3,000,000
Pureros

Best General

800 BA.

" 2.8%
Y
1%

V.
128
1500

s00% 5
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electrons find it easier to go over
the barrier than to go through the
forbidden band. A continued in-
crease in the positive field will
eliminate tunneling and the diode
will conduct like a regular diode.
It is this negative resistance
characteristic that makes the tun-
nel diode especially useful in cer-

tain applications. -
pp 2G uw
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Replacing

upper head

cylinder in

ﬁ.'

Faults in system. Figure 1
the playback depicts the upper and low-
picture -' ﬂ"} er cylinder combination for the
resulting i 2-head VBTZ200, compared with

from a noisy

video signal often are caused by a
defective or dirty video head. Con-
versely, defects in the signal pro-
cessing circuits in a VCR can pro-
duce the same symptom on the
screen.

True, video heads do wear to the
point where replacement is re-
quired. However, a dirty video
head also can produce the same
noisy picture symptom. Often,
simply cleaning the video heads
will cure the problem.

Changes in cylinders
Upper and lower cylinders have
changed. The physical appearance
of original 2-head VCR assembly is
quite different from the 5-head

EDITOR'S NOTE: This articte was adapted from the
RCA Communicator (an Electronics Technicians'
newsletter published by RCA Consumer Electronics).

the 5-head system used in the
VJP900. Whether the older head-
wheel on the left is being replaced,
or the newer 5-head type on the
right, there are a few basic guide-
lines to follow for successful re-
placement.

Precaution During Replacement

We cannot overemphasize the
importance of care when handling
upper cylinders, especially re-
placements. When removing the
headwheel from its carton for in-
stallation onto the lower cylinder,
do not touch the head tips unth your
Sfingers or bump them against an-
other object. VCR heads are of
precision design, are fragile and
subject to damage with just the
slightest abuse. Be especially
careful when starting to place the
new headwheel onto the lower cyl-
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RCA VCRs

Figure 1. Older VCR cylinder on left is a
2-head, 2-speed unit (model VBT200). At
right is newer 5-head, 3-speed, special
effects unit (model VJP900).

inder, as damage is most likely to
occur at this time,

Confirmation techniques

Selecting the correct replace-
ment is essential. However, there
are several important steps you
should perform before the replace-
ment is ordered. You should re-
check or reconfirm initial trouble-
shooting analysis to ensure that
the original head is indeed defec-
tive. As stated earlier, symptoms
produced by a dirty video head are
often the same as those produced
by a defective head.

First, to ensure the heads are
clean, follow the cleaning pro-
cedure outlined in the service data.
Confirm loss of head output by
viewing the FM modulation en-
velope output from the heads as
shown in the service data.



Reconfirmation techniques re-
quire that you be familiar with the
model being serviced or have ser-
vice data available to help answer
some important analysis ques-
tions. Does the defect occur in all
speeds or only in one or two
speeds? What type of video head is
used in the instrument being ser-
viced—2-head, 3-head, 4-head, or
one of the more recently 5-head
models? Also, which heads are ac-
tually used for recording and play-
back?

Some conventional 4-head
systems use one pair of heads for
SP record/playback, and the other
pair of heads for LP/SLP record
and play. Perhaps the problem is
occurring only in special effects. In
this instance, you must determine
if special effects are performed by
a specific pair of heads, or by a
separate head with one of the
other play/record heads.

It should be apparent that with
the various systems used in pre-
sent day VCRs, reconfirmation of
the original defective head symp-
tom is necessary. Otherwise, mis-
analysis could lead to extra time
being spent in replacing the head-
wheel when faults may exist in
signal processing circuits.

A method which gives positive
identification of the type head
system used in a specific VCR can
be found by referring to the sche-
matic diagram shown in the ser-
vice data. The electrical represen-
tation of the video head(s) circuits
usually are shown on the Lumi-
nance/Chrominance schematic
diagram (Figure 2).

The electrical drawing for a
5-head machine is shown in Figure
2. Each head is identified as to
channel and speed for play/record
functions. This diagram is valuable
in symptom analysis or recon-
firmation of a defective video
head. Different heads generally
share the same electrical input
through head preamplifier circuits.
If the electronics are shared —even
though the speeds and heads are
different —chances are the elec-
trical circuit(s) are in good shape,
and some defect or dirt exists on
one or more of the video heads.
Remember that some 4-head upper
cylinders use only one pair of
heads for record/play, with the

other pair of heads being used only

STILL £ [ _GND
PB STILL PB
HEAD

GND
rCH-Z SP

i for special effects. .
HEAD LINEE In addition to the schematic
A{CH- | LP/SLP [IO}+- . X X
SH-1 T TfCH T REC e diagram in the service data}, there
sead Ry CH-1_SP -~ | are other ways to identify the

GND

headwheel systems used in various
models. One example is illustrated
in the photograph and simplified

ORI
na|

5

q
CH-2 s . .
LP/SLP== = 2 drawing which shows the top of
HEAD  © CH-2 LP/SLP|2 |+ the 5-head i d i

CH-2 REC |1 l— e S-head cylinder used In a

G2
SSAD Figure 2. Electrical drawing shows func-

tions/connections of VCR heads.
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VJP900 VCR. Notice that the
video head at the top head is la-
beled 6H-2CH. This indicates that
this head is used for 6-hour (SLP)
play/record for channel 2.

Proceeding clockwise, the next
video head is labeled 2H-2CH, in-
dicating that this head is used for
two hour (SP) play/record for
channel 2. The video head at the
six o'clock position is labeled
6H-3CH, indicating that this is the
special effects video head. Continu-
ing around we find the SLP and
SP heads for channel 1. The actual
labeling on the upper cylinder
printed circuit board is shown in
the photograph. Although not evi-
dent in this photograph, the video
head wiring is color coded as in-
dicated in Figure 3.

Essential cleaning and
service aids

Some of the tools and service
aids that are essential for correct
headwheel
replacement
and/or
cleaning

Lesds {Brown, White,
Yellow, White, Red)

(White, Orange, Gray,
Blue, White)

Figure 3. Drawing of 5-head cylinder
shows location and functions of each of
the five heads.

are illustrated in the photograph.

Shown are:

* A spray can of TF solvent that
leaves no residue.

¢ A box of lint-
free cleaning
tissues.

e A trio of special sticks with
non-abrasive material for head-
wheel cleaning.

¢ Plastic guides to aid in placing
the upper headwheel cylinder onto
the lower cylinder.

Techniques for upper cylinder
replacement

The replacement of a defective
video head begins with removal of
the defective upper cylinder. Cau-
tion and cleaning are essential
from the moment the upper cy-
linder head-connection wires are
desoldered, to the final job of
resoldering the new upper cylinder
on the lower cylinder.

Remember, because the upper
and lower cylinder assemblies are
precision-engineered, care must be
exercised at all times. Even
though the original upper cylinder
i1s defective, be careful when re-

Figure 4. Lint-free tissues, TF cleaning
solvent and head cleaning sticks are
needed during headwheel! replacement.
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moving it to prevent damage to in-
ternal and external surfaces of the
lower cylinder. Desoldering should
be performed before loosening the
two retaining screws holding the
upper cylinder to the lower
cylinder.

RCA recently introduced a set of
plastic guides to aid in the
removal, cleaning and reinstalla-
tion of the upper cylinder of newer
RCA VCRs. These plastic guides
(stock No. 162350) can be pur-
chased from an RCA distributor.
They come in a package of 10.

Application of the guides is il-
lustrated in the photograph. Here,
four guides have been placed on
the headwheel after the head-
connecting wires were desoldered.
The guides fit down over the
plastic posts through which the
head-connecting wires protrude.
The guides should be installed
before removing the upper cyl-
inder, to prevent any dislodging of
loose wire strands or solder flecks,
which could drop and lodge be-
tween the upper and low cylinder
mating surfaces. Also, the guides
simplify seating of the new upper
cylinder to the lower cylinder
because they eliminate the need to
tilt or joggle the upper cylinder
while trying to guide the head-
connecting wires through guide
holes. The guides also aid in the

Figure 5. Wire guides facilitate removal,
cleaning and reseating of headwheels.

cleaning of the lower cylinder mat-
ing surface because the wires are
captured within each plastic guide,
preventing the dislodging of debris
from the wiring during the clean-
ing process.

After removal of the defective
upper cylinder, the mating surface
of the lower cylinder must be
thoroughly cleaned and checked to
ensure there are no scratches or
gouges on the lower mating sur-
faces, which might prevent correct
alignment of the new upper cy-
linder. Using the special cleaning
solvent and wipes, clean the
mating surface of the lower cy-
linder. With a magnifying glass,
check the mating surface for any
scratches, gouges or minute for-
eign particles. Head tolerances for
SLP operation, the most critical
speed, are in the one to two micron
range. (As a comparison, the
average human hair is approx-
imately 75 microns.) Because of
these critical tolerances, the
mating surfaces must be complete-
ly free of debris and imperfections
to permit correct seating of the re-
placement upper cylinder. The
mating surface of the new upper
cylinder must receive the same
careful cleaning and inspection

December 1984 Electronic Servicing & Technology 45

New Telephone
Test Instruments

from

B&K-PRECISION

rEasy-to-usc ...Fast... Dependable.

Telephone Line Analyzer

Model 1042 $19.95
Tells if problem is in the phone or
externally in the line, ringing circuit or
line cord. |deal for personal, business
and field service. Merchandising blister
pack.

Telephone Product Tester
Model 1045 $395
An in-store or in-field tester. Customer
can check corded or cordless phone
and auto dialers operation for all basic
functions. Minimizes return of non-
defective phones!

Cordless Telephone Tester
Model 1047 $895
All you need for full-frequency testing
and alignment of base and portable
units.

Complete Telephone Product
Analyzer—Model 1050 $1695

The only complete system for analysis
and servicing of corded, cordless
phones, auto dialers and answering
machines.

Available for immediate delivery
at your local B&K-PRECISION
distributor.

1€ PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, lllinois 60635 - 312/889-9087
International Sales. 6460 W._ Cortland St.. Chicago, IL 60635
Canadian Sales: Atlas Electronics. Ontario

South dand Centrat American Sales,
Empire Exparters, Plainview, NY 11803

R J
Circle (17) on Reply Card




before it is mated with the lower
cylinder.

Carefully install the replacement
upper cylinder, leaving the guide
pins in place on the lower cylinder
to simplify the operation and en-
sure cleanliness. Be careful not to
touch or damage the video heads
on the replacement upper cylinder.
Alternately tighten the mounting
screws to ensure correct seating.
Once the upper cylinder is seated
on the lower cylinder, remove the
guide pins and resolder the head-
connecting wires.

Performance and adjustment

checks

Before checking instrument per-
formance, carefully clean each of
the video heads with solvent and
the special head cleaning sticks, as
outlined in the service data.

You are now ready to check
instrument performance. First,
check instrument operation in the
SP mode with a test tape. Instru-
ment operation in the SP mode
will normally be satisfactory. If
not, remove and carefully reinstall
the new upper cylinder using the
previously described procedures.
If instrument operation still is not
satisfactory, a problem other than
a defective upper cylinder exists.

Because head tolerances are
most critical in the SLP mode,
satisfactory operation in the SP
mode does not confirm correct
operation in the SLP mode. Con-
firmation of correct SLP operation
is checked best by performing the
following procedure:

1. Make an SLP recording.

2. Using a dual-trace scope, apply
the head-switching signal to the
scope Channel 1 input, and set up
the scope to trigger from Channel
1. Apply head output signals to the
scope Channel 2 input.

Upper cylinder
(Video head}

Head tip

Contact surface

Lower cylinder

Figure 6. These upper/lower contact sur-
faces must be perfectly clean, otherwise
poor performance will result.

3. Play back the SLP recording
and monitor the head output RF
envelope.
4. Using the Tracking Control,
maximize the amplitude of one
head output.
5. Compare the relative amplitude
of the two head output signals. See
the simplified drawing of the en-
velope and switching signal. This
drawing shows the head RF output
envelope for Channel A and Chan-
nel B (Channel 1, Channel 2) and
the head-switching signal. If the
amplitudes of Channel A and B are
with 50 percent of one another,
perform the interchangeability ad-
justments outlined in the service
data. If one head output amplitude
is less than 50 percent of the other,
remove and reinstall the upper cy-
linder using the procedures
previously described under
“Techniques for upper cylinder re-
placements.”

If SLP playback is still noisy
after the first replacement upper

Figure 7. On initial check, head outputs
should be within 50 percent of each
other.

8§ [

A Head Output
RF Envelope

One
Head

Sw 30

Other
Head
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cylinder has been removed and re-
installed twice, you should install
another replacement upper cy-
linder and perform the previously
described SLP confirmation pro-
cedure. If the second replacement
does not correct the noisy SLP pic-
ture, the problem may be caused
by the lower cylinder, which may
be defective or incorrectly seated
on the base platform. Therefore,
install a new lower cylinder, It is
important that the mating sur-
faces between the lower cylinder
and the mounting base also be free
of any debris which could offset,
tilt, or otherwise distort the
seating of the lower cylinder onto
the base platform. See the
photograph. Consequently, use the
same cleaning procedures and
precautions previously described
for upper cylinder replacement.
After reinstalling both the lower
and upper cylinders or replacing
them, perform the SLP Confirma-
tion Procedure previously de-
seribed. If the amplitude of the
Channel A and B head outputs are
now within 50 percent of one
another, perform the interchange-
ability confirmation procedures
and related adjustments outlined
in the service data. These will op-
timize the head outputs. If the
head output amplitudes still are
not within 50 percent of one
another, remove and reseat the
lower and upper cylinders, follow-
ing the procedures previously out-
lined.

Combination upper and lower
cylinder assemblies

Because of advancements in
head design and the introduction
of special operating modes (special
effects), head gaps have been made
narrower for optimum perfor-
mance at the slower recording
speeds required for SLP and
special effects modes. Head gaps
for LP and SLP in recent VCRs
average about 30 microns, com-
pared to the 38 to 58 micron head
gaps used for SP record/play in
earlier VCRs.

Although rare, it is possible that
a replacement upper cylinder will
not correctly mate with the orig-
inal lower cylinder. This is most
probable in recent special effects
VCRs with close tolerance heads.
For certain of these VCRs, the
manufacturer will make replace-



Figure 8. Clean both lower cylinder and
mounting base contact surfaces.

ment upper and lower cylinder
assemblies available only in
matched pairs. This change is
already effective for the RCA
VKT550 Hi-Fi VCR. Replacement
upper and lower cylinders for the
VKT550 are supplied as a matched
pair (stock No. 160649). Special in-
structions in the carton specify
that the upper and lower cylinders
be replaced as a combination unit.
Do not separate these unats. Install
them as a complete assembly.

The matched lower and upper
cylinder assemblies simplifies in-
stallation and eliminates problems
caused by mismatched assemblies.
Installation is reduced to carefully
cleaning the lower cylinder-to-base
mating surfaces and cleaning the
heads as previously described. In-
terchangeability adjustments, as
described in the service data, then
can be performed without the need
for the previously described SLP
Confirmation Procedure.
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