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There are millions out there! Millions
and millions of people with cash in hand
looking for the easiest, fastest, most
reliable way to tie their television sets to
the mind-boggling variety of functions
and program sources now available.

That's why industry forecasters point
to this year, 1985, as the year the market
for video-audio accessories really comes
of age.

And who's the most likely to profit
of all the people in the industry! - from
this booming bonanza in the television
aftermarket? You are. The Service Center
electronic technician, that’s who.
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You can be johnny-on-the-spot with
the perfect Zenith accessory to fulfill
your customers’ needs whether you're
in the shop or out on a service call.

Imagine what a market for acces-
sories some eighty-five million TV
households in the U.S. represent! In
terms of units...and dollars. 85,000,000!
What a market for Zenith's push-button
television control center, the Organizer.
For indoor and outdoor antennas.

For VCR tapes, both VHS and Beta.

What a market, too, for Zenith Spike
Suppressors. For lightweight stereo-
phones. And for all the other video,
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e Smant (Gioice

Zewirn.

Electronic
Accessories

audio, and telephone connectors and
convenience devices your Zenith distrib-
utor now has on hand for you, including
Zenith's new Stat-Attack™ Cleaning
System.

Actually, this is the biggest, broadest
line of Zenith electronic accessories ever
backed by a name renowned for product
performance and reliability.

Make the most of it! Call your Zenith
distributor’s Parts & Accessories Sales
Manager now, today. It's about time you
start making some extra money in the
service business. With Zenith Video-
Audio-Telephone accessories, of course!

Zenith Service, Parts & Accessories - 11000 Seymour Avenue, Franklin Park, lllinois 60131 - A Division of Zenith Electronics Corporation




The technology is

advanced. The
temperature stays put.
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EC1000 EC 2000 EC3000 EC 4000

Dial controlled Three digit LED Dial controlled Three digit LED All EC Series

with EC1201P readout with with lightweight readout with light- stations meet

iron. ECI201P iron. EC1301 soldering weight EC1301 Mil-spec DOD-
pencil. soldering pencil. STD-2000-1

When you need controlled output soldering for

sensitive components, you don’t need uncontrolled

temperature fluctuations at the work station. In the

Weller EC Series, the tip temperature is maintained

'~ throughout the range of 350°F—850°F to within 10°F.

/‘“‘ In addition, an electronic system utilizes thyristor
power control with zero voltage thyristor drive. This

ensures that no high voltage spikes or magnetic fields will be present on the soldering tip.

These technologically advanced stations are capable of handling all the delicate
soldering operations necessary, in even the most sophisticated applications. They offer
the ultimate in soldering flexibility with a choice of controls and readouts to suit

your needs precisely. ® )
@ Check with your Electronics Distributor. Weller EC SeYleS

The difference between work and workmanship.

BOKER®CRESCENT LUFKIN®NICHOLSON®PLUME® WELLER® Wiss® xCELITE®
The Cooper Group PO Box 728 Apex NC, 27502 USA Tel (919) 362-7510 Telex 579497
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Test your electronic
knowledge

By Sam Wilson

Names in the game may
throw you, otherwise aim for
100 percent in this easier-
than-usual electronics quiz.

12

Servicing videocassette
recorders,

part two

By Neil Heller

Last month’s theory
becomes this month’s
practical application when
troubleshooting VCRs, with
warnings to avoid shotgun
diagnoses that create new
problems.
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Diagnosing VCR head
problems

By Wayne B. Graham
Electronics-oriented
technicians are advised to
think mechanical as they
approach ailing VCRs: VCR
heads are mechanical
components that are subject
to wear and, therefore,
susceptible to failure.

48

What do you know

about electronics?
Blowing misconceptions
about fuses

By Sam Wilson

If the statement “There is
no amount of current in the
world that can cause a fuse
to blow” blows your mind,
then read what really
happens, and why there can
be an arcover, even after the
fuse is blown. Also, the
author initiates an ongoing
discussion about noise.

o4

The video connection
part four

By Martin Clifford

For the beginner, or for the
veteran TV technician who
reinforces his knowledge by
periodic reviews, this series
of articles makes it easier to
connect those add-ons and
TV multiples demanded by
modern households and

small-to-medium businesses.
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Diagnosing VCR head problems, page 22
Photo: courtesy of Tentel, Campbell, CA.

Eliminating the polarizer represents one
more step in the development of large,
flat-screen televisions. Page 7.



New from B&K-PRECISION, for
telephone service, test and repair

COPMMPOLETE TELEPHONE PRODUCT ANALYZER. A fo-ai
salf-cor-cined system for ciagnostic t2stirg,
s2\vicirg and calibration of corded and ooid-
less t2leprones, answering machines and cuo-
matic cialers. Performs every t=st you'll ever re=d
1o tast ond repair any phone oroduc! including
wer ficat en of pulse and touch-tone numbers,
maagsurament of frequency =rror and mogula-
tor deviation. PAODEL ~050 $1£95

MCDEL 1C50 $7675

MODEL 1045 $395

TELE®HONE PRODUCT TESTER. For in-sTone con-
sums=r or service use. Tests handset cord, ghone
lire co-d, dial/redial functions, vcice aad dial
numbe- levels, ring functior and vcice quclity of
corded and cordless phanes, arswering ma-
chires and automatic dia ers. MODEL 4045 $395

CORCLESS TELBFHONE TESTER. Provides full sewic-
ing and calibrtion capabikty for base and port-
able phone Lnits. Al if test and measLren2nt
functiors Repiccesexpensive FM generatars and
modulation mani-ors, yet performs ait “ests re-
quired for coidiess phane system analyss ard
repch, inzluding full frecuency testing ard align-
menrt. Genera-es cll pricr ard recently apgroved
frequencies. MODEL 1047 £395

< -.l‘(€
L e

MODEL 1042 $10.95

TELEPHONE UNE ARALYZER. Quickly icent ‘ies a
protlem as exteral ar in the phone itselt Tests for
condit on of exte-nal phone line, phone | ne cord,
ring and lin2 voi‘age levals and polarity Easy to
use, no batleries or e<teral power needed.
MODEL 1042 $19.95

Trese test instruments cover every oossible wevel of service requir=d far teleptone products Tney
cre 2qually useful for taining. The instuctio™ manuals crovided o'fer o comprehensive course of
tscining for service personnel cnd stucents. Call your neares” B&K-PRECISICN cistributor for o%fine-
s—el*delivery or adaitiznal infarmcton—or contact B&K FRECISICON

-'K PRECISION DYNASCAN
» CORPORATION
6460 West Co-tiand Street - Chicago. lllivois 60635 - 212 £89-9087
- nal Sa 460 W Corfland St . Cnizaqe 3J%35
an-Sales A cCtron cs. Ontar
ral Amernican Sales wpire Exportere Plainviaw. Ny 1803

Circle (5) on Reply Card
September 1985 Eiectronic Servicing & Technology 3




Editorial

————— —AAA—

Get a scorecard, learn what’s going on

Today is perhaps the most eventful, most exciting
time in the brief history of television broadcasting
and reception. So many things have happened re-
cently, so many things are happening now and so
many things are in progress that will unfold in the
future that it’s difficult to keep track of all of them.

But things that are happening right now are going
to affect profoundly just about everyone who has
any stake in television in any way, for now, and for
many years to come; everyone, including viewers,
programmers, people who sell and service televi-
sions, legislators.... What will be affected are such
things as what programming will be available and
from what sources, how much it will cost, what
broadcast media will be used to get it to the TV set,
what picture and sound quality will ultimately be
available, who will sell and service TV sets, and
much, much more.

Here are some of the variables in the stew right
now, in no particular order:

* The number of sources of TV programming has
gone from one —the local VHF/UHF broadcast sta-
tions—to a mind boggling mix: broadeast stations,
cable, TVRO, VCR, videodisc.

e Currently being experimented with or proposed
are at least two other program sources: DBS (Direct-
Broadcast Satellite) and MDS (Multiple Distribution
Service). MDS is an over-the-air pay system that
uses currently unused frequencies to broadcast
premium programming.

* High-definition TV is under development. There
are many obstacles to be overcome, not the least of
which is the broad bandwidth required, but even-
tually it may be possible to receive TV signals with
twice the resolution currently achievable.

¢ LCD television has already made the shirt-pocket
television a reality. Under development at this mo-
ment are large-size thin LCD televisions that soon
may lead to the hang-on-the-wall television.

e Stereo TV is a reality. Anyone now can buy a
television with stereo reception capability, and in
some areas stereo broadecasting has started.

Those are some of the technological develop-
ments. There are many more. In the policy-making,
marketing and legislative arenas a great deal has
happened and will happen concerning television
that may have as great or even greater impact on
viewers, servicers and providers of TV programs.
Recently legislation was passed that may allow cable
TV system operators to sell and service TVs. It is
the contention of organizations of independent serv-
icers that this gives monopoly advantage to the
cable companies. In some states, electric power
companies are looking into the possibility of selling
and installing TVRO systems, using their financial
strength and existing billing systems to enable con-
sumers to buy a TVRO system from the power com-
pany and pay for it over a period of years on their
monthly power bill.

A great deal is happening in the area of television
and video; not all of it necessarily accruing to the ad-
vantage of viewers, servicers or the general public.
It you're not already keeping abreast with what’s go-
ing on, and telling your legislator, manufacturer and
programming providers what you think about it,
perhaps you should. A great deal is going to be hap-
pening in the next few years. You should have a
voice in it.
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SEE THE LATEST
HIGH TECHNOLOGY SOLDERING
TECHNIQUES DENVIONSTRATED
ON VIDEOGASSETTE!

Keep up to date with the newest techniques for soldering infegrated
circuits and chip components with this 15-minute, information-packed video-
cassette prepared by the Electronic Industries Association/Consumer
Electronics group.

Produced under the supervision of professional electronics technicians and
engineers from leading electronics manufacturers, the tape focuses up close
on actual work bench situations. It shows you the latest tools and equipment...
and step-by-step it demonstrates proper soldering techniques, showing you
how to work more quickly, safely oncs)efﬁcien’rly while servicing even the
most sensitive electronics products.

Produced by EIA/CEG as a service to the industry, the tape is
available for only $15—one of the best investments you can
make to stay on top in your own work or to train others in
the rapidly changing electronics field.

Send in the coupon for your cassette today to

EIA/Consumer Electronics Group

Dept. PS, P.O. Box 19100 /P
Washington, D.C. 20036 .

Make check or money order payable to
Electronic Industries Association.

Please Send Me

The EIA/CEG NAME

High Technology

Soldering Tape @ $15 prepaid. COMPANY
0 VHS FORMAT QUANTITY TOTAL STREET

$ ciry STATE p4ld

[0 BETA FORMAT

Circle (6) on Reply Card



Fiber-optic cables are capable of
carrying hundreds of TV channels
or thousands of telephone conver-
sations. The device that converts
the electronic signals into light
signals which are then transmitted
via fiber-optic cable is the solid-
state laser.

RCA has announced the develop-
ment of a laser device that is ex-
pected to have important applica-
tions in the fields of space commu-
nications, fiber-optics communica-
tions and optical processing.

The unit is considered a major
step in simplifying the manufac-
ture of more reliable solid-state

ekt M New laser device advances

fiber-optic technology

lasers that operate at a single,
stable wavelength. These are re-
quired today in many areas of elec-
tronics and particularly in fiber-
optics communications that use a
cable made of glass fibers about as
thick as a human hair.

“The recent explosion in fiber-
optics communications has led to
more stringent demands on lasers,
including stabilization of the wave-
length,” says Dr. Bernard Her-
shenov, director, optoelectronics
research at RCA laboratories.
“Lasers with stabilized wave-
lengths will be required in space
and terrestrial communications, as

Research-team leader Dr. Jacob Hammer examines the EBRL device.
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well as in the emerging areas of
optical computing and data
storage.”

Called an external Bragg reflec-
ting laser (EBRL), the device pro-
vides greater reliability and im-
proved performance than previous
lasers of the same type.

Solid-state diode lasers exhibit
wavelength changes. because of
temperature, power-level changes
and the pulsating laser driving cur-
rents required to put information
on the light heam, according to Dr.
Hershenov. Many companies are
actively pursuing methods to mini-
mize these changes by modifying
the lasers themselves. However,
the growth of these modified
lasers is a tightly controlled pro-
cess that is complicated further by
these modifications.

Simplifies manufacturing

The scientist said the new EBRL
has demonstrated, for the first
time, wavelength stabilization us-
ing an external waveguide struc-
ture containing a reflective
grating and made of a different
material than the laser itself. This
technique avoids complicating the
growth process and simplifies
manufacturing. Also, it has the ad-
vantage of allowing off-the-shelf
diode lasers to he combined with
oft-the-shelf’ waveguide units to
achieve stabilization at a desired
wavelength,

The advantage of this approach
is that it allows optimized and well
developed high power diode lasers
to be combined with optimized
waveguide structures which pro-
vide the required reflection. The
external waveguides also may be
used to shape the output light
heam and to assist with coupling
the light into optical fibers.

When the laser is operated with
a stream of pulses. as would be
done for a communication system,
the light output is observed to re-
main at single wavelengths over a
wide range of output powers and

operating temperatures. M



Another step toward large,
flat-screen televisions

Engineers have recently made
progress in the development of
large-sized full-color displays,
leading to the conclusion LCDs
may become more practical for ap-
plications such as miniature tele-
visions and computer terminals.
These new developments were re-
ported at the 1985 Society of In-
formation Display (SID) con-
ference in April in Pensacola, FL.

All color liquid crystal displays
(LCDs) require backlighting to
make the displayed image clearly
visible in normal room light. In the
past, the amount of backlighting
required has limited the usefulness
of these compact displays in a
number of applications. Recently,
research at Epson/Suwa Seikosha’s
LCD R&D group into phase-
change guest-host (PC-GH) liquid
crystals ‘has resulted in displays
that make better use of available
light. These PC-GH displays re-
quire less backlighting than
previous types of LLCDs and there-
fore consume less power and are
more reliable. They also can be
manufactured at a lower cost.

The research project has re-
sulted in improvements in three
distinct areas:

1. The elimination of a polar-
izer.

2. Better selection of dyes for
color filters.

3. A 2-frequency active-matrix
driving technique.

Improving brightness

In creating a display, liquid
crystal is held between two glass
plates. On one plate, is a common
electrode; on the other plate, are
electrodes that control the state of
each pixel picture element indivi-
dually. In its off state, a liquid
crystal can rotate incoming light
by 90 degrees, polarizing the light,
but not blocking it. In the past, to
create an image, a polarizer was
placed in front of the display to
cross-polarize this light, creating
the dark dots of the image.

In creating these new PC-GH

COLOR FILTER

GLASS SUBSTRATE

LAYER

COMMON
ELECTRODE

PC-GH
LIQUID CRYSTAL

PIXEL ELECTRODE

rrrrnd

BACK LIGHT

Figure 1. Introduction of dye into liquid crystal held between two glass plates
permits elimination of polarizers previously used in LCD displays.

100

BRIGHTNESS ON LCD (cd/m?)
o
S

G 500
SURROUNDING ILLUMINATION (1x)

1000 1500 2000

Figure 2. Less backlighting is needed, the viewing angle is widened sans polarizer.

displays, engineers have intro-
duced a dye as a guest material
(the liquid crystal itself is the host
material). In its off state, that
same orientation of the crystals
that polarizes the light in other
displays also will align the dye
molecules in a way that actually
blocks light from passing through
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the pixel. isn’t

needed.

Eliminating the polarizer is a
significant step toward develop-
ment of reasonably priced LCD
packages. The polarizer is an inef-
ficient device. As much as 60 per-
cent of the light passing through it
can be lost. To compensate for this

The polarizer



light loss, LCDs that use polarizers
require intense backlighting.
Eliminating the polarizer means
that PC-GH LCDs will require far
less intense backlighting, be more
energy efficient and cost less to
make. As an added benefit, elimi-
nating the polarizer widens the
display’s viewing angle —you don’t
have to look straight on at the
display to see the picture properly.

The color filter plays an impor-
tant role in picture brightness, and
the green dots (pixels) on a display
contribute more to brightness than
either red or blue. Special dyes for
the color filters that pass green
better than other colors have been
selected. Additional research into
dve selection has improved the
amount of red and blue light that
also would pass through the filter.
These new filters are made exactly
the same way that the old filters
were, but they transmit 60 percent
more visible light.

Improving the contrast

Increasing the amount of trans-
mitted light is only part of the bat-
tle, however. The contrast ratio
(the ratio of the amount of light
that leaks through when a pixel is
off compared to the light transmit-
ted when it is on) plays an impor-
tant role in the displayed image’s
visibility. Unfortunately. the PC-
GH LCD has less contrast than
other types of LCDs. This had to
be overcome to make the display
practical.

Epson/Suwa Seikosha’s R & D
group has developed a 2-frequency
active matrix driving technique
that switches the display from on
to off quickly and improves its con-
trast ratio. The matrix consists of
480x440 thin-film transistors
(TFTs) that actually drive the in-
dividual pixels. Giving each pixel
its own active driver (fabricated
right on the back sheet of glass in-
side the display) makes the panel

more compact and eliminates the
need for the interface electronics
required by multiplexed displays.

A high-frequency signal (10kHz)
erases images already displayed,
and a lower-frequency signal pro-
vides data for the next image.
Without the erasing signal, it
would take 40ms to turn off a pixel
that was on; the erasing pulse
shortens that time to 25ms. In ad-
dition to driving the pixel off
faster, the erase signal also shuts
the pixel off more completely, im-
proving the contrast ratio. The im-
provement in contrast that the
driving method provides, coupled
with the PC-GH display’s in-
creased brightness, makes the
display package better suited for
use in room light. More research is
under way to further develop the
contrast ratio of large display and
to eliminate backlighting.

asoey..

Single chip stops voltage transients
and current surges

A monolithic ‘protection device -
capable of suppressing both tran-
sient overvoltages and high cur-
rent surges has heen introduced.

The L3100, manufactured by
SGS Semiconductor Corporation,
is the first device that combines
transient overvoltage/overcurrent

suppression on a single chip,
according to Serban Coss, linear
product marketing manager. It
also is the first device to provide
total protection without any secon-
dary protection devices, Coss
adds.

The IC is designed primarily for

SGS SEMICONDUCTOR CORPORATION
L3100 BASIC GATE CONTROLLED OPERATION

CURRENT LIMIT

/ THRESHOLD 1S
O- 900/R mA
LINE & BRIDGE
o
ZENER
o ® »

ARE OPTIONAL.

THE VOLTAGE AND CURRENT THRESHOLDS OF THE L3100
ARE SETBY AZENER AND A RESISTOR. BOTH COMPONENTS

\ VOITAGE THRESHOLD
IS ZENER VOLTAGE

Figure 3. The L3100 IC can suppress transient overvoltages, high current surges.
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use in telecommunication circuits,
such as SLIC cards, telephones...
Its purpose is to guard against
transients caused by lightning, in-
duction from power lines and
power-line short circuits.

The protection circuit is trig-
gered by current as well as voltage
surges. Also, these parameters are
programmable using only two ex-
ternal components.

Connected in parallel with the
load to be protected, the device re-
mains in a high-impedance off
state. Leakage is only 10 micro-
amps at 280V,

When current or voltage thresh-
olds are exceeded, the L3100
quickly switches to the on state
(approximately 100ns) to become a
short-circuit path for the tran-
sients. In this condition, the circuit
is capable of withstanding up to
200A of peak current and repeti-
tive sine-wave peaks of up to 20A.

Below the holding current level
(about 250mA), the L3100 returns
automatically to the off state. The
holding current is high enough to
allow automatic recovery even on
lines carrying a remote de supply

current Esm






