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How The SGB0 AM Stereo - FM Stereo
Analyzer " Simplifies Troubleshooting
Of High-Performance Receivers
by Rick Meyer, Application Engineer

• Keeps Your Stereo Profits High-With Reduced
Troubleshooting Time

• Allows Functional Analyzing With Proven
Substitute Signal

• Premium Performance Eliminates Doubt
Increases Troubleshooting Confidence
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I s your stereo servicing bench equipped to
service tough problems effectively? You
might answer, "Of course it is; I have

thousands of dollars worth of the latest high
performance test equipment." You may
believe, as many audio servicers do, that high
performance specifications automatically
mean an instrument equips you for effective
service. This is far from true. Most high-spec
instruments are designed to test the perform
ance of receivers but do nothing to help you
troubleshoot them. The Sencore SG80 AM
Stereo - FM Stereo Analyzer, on the other
hand, is the only receiver analyzer designed to
specifically help you isolate defective circuits
in AM/FM receivers fast and accurately.

Does this mean you must decide between the
SG80 and a performance spec tester? Not at
all. In fact, the SG80 gives you as good or
better performance testing capabilities than
any other instrument on the market. In addi
tion, it gives you troubleshooting capabilities
not available anywhere else. AB we will see in
this article, the SG80 is the only instrument
that helps you keep your stereo profits high by
reducing wasted troubleshooting time, par
ticularly on tough receiver problems.

Why You Need A Circuit Analyzer,
Too

Many stereo service technicians downplay the
need for a receiver analyzer because they say
most of their service involves defective ampli
fier stages. Amplifier servicing is a major part
of audio servicing. But what about those
receivers that come in with problems such as
poor sensitivity, no FM, no Stereo, or such?
One technician explained, ''You look at it and
think, 'What could it be?' You don't know

where to start because you don't see them that
often. FM sensitivity problems are tough if
you depend on off-the-air signals. I can spend
more time trying to decide on what's wrong in
a receiver front-end problem than on com
pletely rebuilding a power amp section."

This is where the SG80 helps. Using a simple
three-step process, you identify the problem,
localize it to the defective stage, and after the
repair is finished, you do a final complete per
formance check. Your initial overall perform
ance test identifies if there is a problem in the
receiver. You may notice that it requires more
signal than usual to get a good output signal,
or you may find that the separation is poor.
Once a problem is identified, you then use the
troubleshooting signals of the SG80 to isolate
the problem down to the defective stage. Once
the stage is repaired, you perform a complete
performance test to verify that the repair job
is thorough and that there are no other prob
lems present. That's the secret formula.

Understanding The Advantages Of
Signal Substitution

Without a dedicated functional analyzer, you
are limited to only one method of isolating
problems: signal tracing. Signal tracing works
in some cases, but it is not always effective in
FM circuits, RF & IF stages, or detector
circuits. Signal tracing is a subtractive proc
ess. You analyze the signal at each test point
with a scope, meter, or other instrument,
hoping that the signal you are measuring is
obviously abnormal. When the signal is
definitely bad, you can be fairly certain the
problem is in some stage before the test point
you are testing. This is not always true, of
course, if there are feedback paths or if the
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problem causes loading of earlier stages. In
addition, the signals in the early stages are
often very small, so small that an oscilloscope
will not always display the results. In addi
tion, an oscilloscope tells little about the
quality of an FM signal. It tells you something
is there, provided it is of sufficient amplitude,
but you can't effectively know the quality of
the modulation on the carrier since it is FM in
nature. An "almost good" signal also leaves
you in doubt since schematics rarely tell you
how much tolerance to expect from one unit to
the next.

FMStereo Multiplex (MPX) Signal: A
stereo FM receiver contains a decoder section
which separates the right and left signal from
the multiplexed signal. The SG80 provides an
MPX signal that consists of the composite
stereo information without any RF or IF
carrier. This signal allows you to inject signals
between the FM detector and the stereo de
coder. You need this signal to separate stereo
decoder problems from IF or RF problems.

FMIFSignals: FM IF problems are particu
larly difficult to troubleshoot with a scope.

AMAnalyzing Signals
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Fig. 1: The SGBOprovides all the AMandFM troubleshooting signals needed to analyze anyAM
Stereo or FMStereo receiver.

Signal injection, on the other hand, is just like
taking a signal from a unit you know works
properly and injecting it into the stages of the
defective unit. You simply monitor the output
of the receiver with an oscilloscope, or your
ears, to determine if the signal is normal
when you inject at each test point. By walking
back through the receiver, you can identify
where the signal becomes bad. That is the
stage that has the problem. The SG80 pro
vides you with all the signals needed to walk
through any FM/AM receiver, stage by stage,
with confidence in your results.

FM Troubleshooting Signals Let
You Walk Through Any FM Tuner

The FM troubleshooting signals contained in
the SG80 AM Stereo - FM Stereo Analyzer let
you analyze any type of FM problem, whether
it is in the stereo decoder, the IF amplifiers, or
the RF amplifier or mixer stages. The signals
from the SG80 provide either stereo or mono
modulation so you can isolate distortion or
separation problems. All signals arefully
amplitude adjustable to match the signal
levels found at each stage. Let's take a look at
each signal starting from the output and going
back to the antenna terminals.

Audio Drive Signal: The ultimate signal you
want from the FM tuner is a good audio
signal. The SG80 audio drive signal lets you
start right at the output of the stereo decoder
to ensure that all stages after the decoder are
working properly. The audio drive signal can
be adjusted to any level between zero and 3
VPP so you can drive any stage up to the
voltage amp stages in a receiver.

First, early IF stages contain signal levels
that are often smaller than those that can be
seen on an oscilloscope. Secondly, a scope
compares amplitude changes verses time. An
FM IF signal is a frequency modulated signal,
thus, it cannot be readily analyzed using a
scope. Signal injection is the only effective
way to isolate IF troubles.

The SG80 IF generator provides fully modu
lated signals to inject directly into any IF
stage. The stereo modulation helps you isolate
stereo problems easily. Simply measure the
stereo separation while you inject the SG80 IF
signal at each IF injection point. Finally, the
fine tuning feature of the SG80 lets you match
the SG80 IF signal to the frequency of the IF
stages. This is particularly important for use
in modern frequency shifted ceramic IF
stages.

FMRFSignals: The SG80 provides fully
modulated RF signals to inject at the antenna
or mixer input. The RF output from the SG80
can be varied from a small 0 dBf(0.3 uV)
signal for sensitivity tests to an amazing 120
dBf (250,000 uV) signal to blast through bad
stages. The RF signals bring you all the way
back to the antenna input for complete analyz
ing capabilities.

AM Troubleshooting Signals
Extend Analyzing To AMRadios

The SG80 also provides all the signals needed
to inject into any AM stage to isolate troubles
quickly inAM radios. The SG80 amplitude
modulates the carrier signal with the selected
audio tone to allow you to inject at any test

point from the antenna to the detector. Let's
look at the troubleshooting signals available
on the SG80 for AM troubleshooting.

Audio Drive Signals: The same audio drive
signal used for FM troubleshooting after the
detector can also be used for AM troubleshoot
ing. This is a standard audio signal adjustable
up to 3 VPP.

AMIF Signals: Two main IF frequencies are
common in AM receivers: 455 kHz and 262
kHz. The SG80 automatically tunes to the 455
kHz IF frequency, but can be quickly tuned to
the 262 kHz IF frequency if you service receiv
ers with this type of IF system. You can inject
the IF signal directly into the input of the
detector or anywhere else along the AM IF
signal path. In addition, the SG80 provides
C-QUAM stereo modulation for troubleshoot
ing AM stereo radios. You can inject the AM
IF signal directly into the C-QUAM decoder
IC to isolate problems to the decoder or earlier
stages. (NOTE:An MPXsignal does not exist
forAMStereo due to the way the C-QUAM
signal is made up. The input ofa C-QUAM
decoder IC is always an IF signal.)

AMRFSignals: The SG80 also provides an
AM RF signal that you can inject into either
the antenna terminals or any of the RF stages
prior to the mixer. This allows you to identify
bad AM RF amplifier stages.

Now that we've given you an overview of the
SG80 troubleshooting signals, and how func
tional analyzing works, lets see how the SG80
simplifies troubleshooting a typical tuner
problem.

Case History: The ''Fuzzy" Receiver

A customer brought in a Yamaha RX-ll00U
receiver with the complaint of "fuzzy sound"
on his favorite station. We noted that this
station was some distance away. This gave us
our first clue.

A Quick Performance Test
Identifies The Problem

Later that afternoon, we decided to check out
the RX-ll00U receiver. We placed it on the
bench and fired up our SG80 AM Stereo - FM
Stereo Analyzer. The backlit LCD frequency
display sprang to life and displayed 98.10
MHz, the standard FM RF test frequency. We
checked the front panel controls on the SG80
and confirmed that the RF-IF OUTPUT
LEVEL was set at the EIA/IHF standard 65
dBf output level. We set the AM & FM MPX

Fig. 2: The signal strength metergave a quick
indication the receiver hadpoor sensitivity.
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Fig. 3: Injecting signals into each stage of the FM IF section located the source of the poor
sensitivity.

IF amps and the tuner section. We injected
into the base of the second stage, Q503. Again
good audio was heard. We found that we could
turn the RF-IF OUTPUT LEVEL controls
down to 55 dBf and still get the same signal
strength indication from the receiver display.
Q503 appeared to have some amplification.

We next moved our test lead to the base of
Q502. The signal was now very weak and
noisy. We turned up the RF-IF OUTPUT
LEVEL controls on the SG80 until we heard
good audio and the signal strength display on
the receiver showed a good level. We looked at
the RF-IF OUTPUT LEVEL controls and
discovered they were now set to 99 dBf. There
was definitely no gain in this stage! In fact, we
had found the problem. We moved the test
probe to the collector of TR502 and found that
we had to turn the RF-IF OUTPUT LEVEL
control on the SG80 back down to 55 dBf for
an equivalent signal level indication.

MODE switch to STEREO and the AUDIO
switch to 1 kHz. We confirmed that the PILOT
MODULATION control was set already at the
100% NORMAL pilot position. Finally, we
adjusted the AUDIO MODULATION control
to give a 100% total modulation level as dis
played on the backlit MODULATION LCD
display. We were ready to start.

We hooked the RF cable to the RF-IF MPX
OUTPUTjack on the SG80 and the other end
to the antenna input of the receiver. We con
nected the receiver speaker outputs to our
PAS1 Stereo Power Amplifier Analyzer and
pushed the PA81 power switch to on.

We applied power to the receiver and tuned it
to 98.1 MHz. A 1 kHz audio tone came out of
the speakers on the PAS1. We also detected a
little hissing noise in the background. The
bargraph level display on the receiver was
indicating less than one-half signal strength.
That was odd ... we were applying the stan
dard RF test level. We should be getting an
excellent output from the receiver.

were receiving audio and were obtaining good
stereo separation. The problem was a gain
problem in either the IF or RF section. We
decided to use the troubleshooting RF and IF
signals of the SG80 to check the gain of the
various RF and IF stages. We expected to see
some stage gain in both IF amplifier ICs and
the RF amp, but very little gain in the two IF
switching stages. Even though the impedances
at each point we would be injecting into would
be different, we knew we could still use the
relative signal level required to drive each
stage as an indication of its amplifying ability.

We disconnected the RF cable from the SG80
and substituted the 39G221 Test Lead. We
decided to first inject a signal at the output of
the IF stage to get a starting reference point.
We connected the test lead to pin 5, the output
pin, of IC502 and listened for a tone from the
speakers of the PAS1. We turned the RF-IF
OUTPUT LEVEL controls up to 120 dBf and
heard the audio tone. The signal strength
display on the receiver read nearly full scale.
This set our reference level.

Fig. 4: The SGBO IF injection signal gave posi
tive proof that IC502 was functioning as it
should.

We turned down the RF-IF MPX VERNIER
control to O dBf, giving us a 60 dBf signal
output. The sound coming from the PA81's
stereo speakers was now extremely noisy. We
had to tum the signal level up to 75 dBfbefore
we obtained a somewhat clean sounding 1 kHz
tone and a full signal strength reading on the
receiver's signal strength meter. We switched
the AM & FM MPXMODE switch to R ONLY
and observed good stereo separation. Likewise
in the L ONLY mode, the PA81 confirmed that
the stereo separation was good. Our initial
performance test had quickly identified a
sensitivity problem.

The Troubleshooting Signals
Locate The Bad Stage

We pulled the service manual for the RX
llO0U and looked at the block diagram to get
a general overview of the FM section. We
observed a typical FM front end with an RF
amp, mixer, and oscillator section. The IF
section was composed of several ceramic
filters, two transistorized IF switches, and two
ICs serving as IF amplifiers. The output of the
last IF IC stage fed to a ratio detector which
then fed the detected signal to the MPX
circuit.

Based on the symptom, we did not suspect a
problem with the detector or MPX circuits. We

We next moved our test lead to pin 2, the
input pin, of IC502. Good audio was observed
and the signal strength display on the receiver
read full scale. We turned the RF-IF OUTPUT
LEVEL controls on the SG80 down until the
display on the receiver just started to drop.
The RF-IF OUTPUT LEVEL controls read 106
dBf. The last IF stage was indeed amplifying.

We next moved our test lead to pin 5, the
output pin, of IC501. Good audio was heard
and the level indicator on the receiver read
just slightly less than full scale, as it did at
the previous test point. This proved that the
ceramic filter, between the IF amplifier
stages, was functioning.

We moved the test lead to our next injection
point, pin 2 ofIC501. Again, good audio was
heard from the PA81 speakers. The level indi
cator on the receiver now read full scale. We
turned the range and level controls down until
the level indicator on the receiver again read
just slightly less than full scale. The RF-IF
OUTPUT LEVEL controls on the SG80 now
read 62 dBf. IC501 was obviously amplifying.
This was becoming quite puzzling.

We hadn't found anything suspicious with the
IF amplifier stages so we decided to continue
on with our signal injections. There were two
transistorized switching stages between the

A Final Test Locates The Bad
Component

We removed Q502 and checked it with the
TF46 Super Cricket. It was open. We replaced
Q502 and turned the receiver back on. We
removed the test lead from the SG80 and
replaced it with the RF cable. We switched to
FM RF and reset the RF-IF OUTPUT LEVEL
control to 65 dBf. We heard a good, noise-free,
1 kHz tone coming from the speakers with no
evidence of noise. We were able to tum the
RF-IF OUTPUT LEVEL down to 41 dBfbefore
the signal strength display on the receiver
even started to drop. We were still able to
hear a good signal even at this lower level. We
completed our performance test and wrote up
the bill on the repair job.

The above repair is just one ofmany examples
that prove the time-saving advantage ofusing
the SG80 troubleshooting signals to fix tough
dog receiver problems. We used the SG80 to
isolate the problem down to a single stage and
then analyzed that stage using conventional
troubleshooting methods. Isolating the defec
tive stage with the SG80 takes only minutes
and increases your overall troubleshooting
productivity tremendously. In many cases,
it's the difference between profit and loss on
a job. □
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T he model PA81 Stereo Power Amplifier
Analyzer from Sencore dynamically
tests stereo amplifiers with power

outputs up to a total of 500W, measured
according to Electronic Industries Association/
Institute ofHigh Fidelity (EIA/IHF) stan
dards. Many unique testing functions and
techniques also are included for quick,
dependable troubleshooting ofhi-fi stereo
circuits.

Here is a partial list of features and
functions:

• Twin autoranging analog meters (one for
each channel) each have six ranges with LED
range indicators.

• The user can measure rms audio power to
lO0W per channel for continuous operation or
500W for intermittent operation.

• The automatic dcV-Balance monitor system
has an LED for each channel. The LEDs light
red and blink every second ifmore than ±lV
appears at the input to the dummy-load
resistors. A relay also disconnects the
analyzer's malfunctioning input signal from
its dummy resistor within 50 ms.

• An open circuit or one of five dummy-load
resistances can be selected by the Dummy
Loads switch.

• The user can choose one of four input
frequency filters or no filter.

• For signals entering the left or right audio
lines inputs, the Function switch offers ac
measurements ofrms acV, dBm or dB Prog
(programmed) at lOkQ input impedance. The
purpose is to test standard audio lines.

• For signals entering the external inputs, the
Function switch can select rms acV, dBm, dB
Prog or de-voltage measurements. This is the
only function having dcV. These functions are
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for signal tracing and troubleshooting almost
anywhere. Input impedances for ac voltages
are lMQ; de voltages have I5MQ.

• For signals from the dummy-load resistors
(amplifier's output), the FUNCTION switch
offers rms watts, rms acV, dBm and dB Prog.

• All types of decibels have the same voltage
or power ratios, but those with letters follow
ing the dB have specific reference levels. Most
decibels in the analyzer are measured by the
dBm standard where 0dBm equals lmW
across a 600.Q load (which calculates to
0.775Vrms). Programmed dB readings depart
from the zero reference of the dBm standard
and, therefore, are given in dB, not in dBm.

• An Over Temp indicator lights when the
internal temperature becomes excessive. A fan
gives sufficient air circulation to maintain a
safe temperature. A total audio power up to
200W is dissipated continuously in the
dummy-load resistors. Higher powers require
limited operating times.

• Two internal speakers with volume controls,
driven by internal amplifiers, are available for
each channel. These volume controls are not
entirely responsible for controlling the huge
span of sound from a whisper to perhaps
+35dBm (45Vrms) at 250W per channel that
is obtained at maximum power. Sencore has
provided a tie-in with the autoranging
circuitry so both channel volumes are reduced
or increased in 20dB steps.

• Power for the unit can be obtained from one
of three sources: a power adapter that oper
ates from 105/130Vac lines and can recharge
the optional battery; a fused cigarette lighter
plug for 12V operation; or a rechargeable
battery pack, which is good for about five
hours of operation.

• The analyzer comes with a 13-page instruc
tional pull-out chart.

The dB Programming Feature

When you want to use a reading from the unit
you're testing as a 0dB reference for a meas
urement at another test point, you use dB
Prog. Whatever signal level is being measured
when the Store button is pushed becomes the
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new OdB reference, and subsequent dB Prog
readings are relative to this new OdB. Both
channels undergo programming simultane
ously, but they can have different OdB
references.

This feature is useful for troubleshooting,
such as checking the gain of a transistor or
the gains or losses of cascaded stages.

Remote Operation

Tests can be automated by using the model
1B72 IEEE 488 bus-interface, which connects
between the PA81 and a controller or auto
mated system.

In the basic "talker" mode, a technician
selects the desired functions and ranges. The
resulting readings are sent to the IEEE
interface through an IE233 bus cable.
As a "listener," the PA81 receives commands
from the controller to select certain functions
or ranges. In this mode, the panel controls are
locked out electronically, and the controller
automatically steps the unit through the
required tests.

The third mode is a combination "talker/
listener." All functions except the dummy
loads resistances and the volume controls can
be controlled via the bus interface.

Versatile External Inputs

In several important ways, the two external
inputs are different from the other two func
tions from the same switch. First de voltages
can be measured, along with the usual rms
acV dBm and dB Prog functions. Also, the
Ext-Input grounds are not connected to each
other or to chassis ground. These independent
grounds add flexibility during troubleshooting.
For example, one input probe can be con
nected across a transistor's base resistor and
the other across its collector resistor without
one reading having any effect on the other.

The isolated grounds also help broaden the
areas suitable for dcV testing because both
external probes can be used on the same
channel.

Isolated Grounds

For maximum safety and flexibility, the unit
has several sets of isolated grounds. First, the
conventional chassis grounds: The two audio
lines cables, two scope cables, one stereo jack
and the chassis-ground post are connected to
the frame and chassis ground. The two sets of
binding posts for audiopower input to the
dummy-load resistors are not grounded to the
chassis, nor to each other. The two external
input grounds are not connected to anything
on the panel, the chassis ground or to each
other.

IHF INPUT FILTERS
HI PASS -200Hz

BAND PASS • LO PASS
200Hz - 15KHz 15KHz

NONE LO PASS
• 30KHz

Specifications for the four input filters are in
agreement with the /HFstandards.

IHF DUMMY LOADS
80 16.0• • 32 .n.

• OPEN

OVER
TEMP
~

BOTH LT & RT CH. 250W EACH
FOR FIVE MINUTES. 500W IN
PARALLEL 100 & 200W CONT.

Five load resistors of /HF values are selected
bythe /HFDummyLoadsswitch forboth chan
nels. Each resistorcan toleratepowerdissipa
tion of 100W(per channel) indefinitely, and for
gradually reduced times up to a maximum of
250Wper channel for five minutes.

ICs are why some functions can have as many
as six ranges, although each meter's face has
only three scales.

Self-Test At Power On

Immediately after power is switched on, the
meters produce quite a visual show. The first
time I used the meter, I noticed that the
display activated all the LEDs, and the meter
pointers moved smoothly from zero to maxi
mum and back to zero. I initially thought this
was caused by power-on surges, but nothing
appeared to happen randomly. I concluded
that this was a self test.

Autoranging Surprises

With analog autoranging in this unit, one of
the six LEDs shows the range, and the read
ing is shown by the pointer position vs. the
range value. Both digital and analog auto
ranging are equally easy to use and to obtain
a reading. With analog, the pointer can show
quick changes of audio, but without the frantic
search for a stable reading that is common
with digital meters.

The scope's input' level and the internal
amplifier sound volume are tied to the steps of
the autoranging. This eliminates many adjust
ments of scope gain controls and the volume
controls.

When the probe is removed from the circuit,
the meter downranges to the minimum range
and remains there until the next test.

The switch's center position selects the range
hold condition that locks in whatever range is
in use, thus overriding the autoranging. When
a specific range is needed, use the Select
position of the switch to move the range
multiplier LED up one position for each time
the momentary-contact switch toggle is moved
upward.

Manual ranging by the Select switch operates
only for upranging. During Auto fully-auto
matic operation, however, the internal circuits
supply downranging as well as upranging.

Learning About Autoranging

Upranging is triggered when an increasing
signal reaches the +8dBm calibration line on
the dBm scale, regardless of the range in use.
This upranging operation ends with the next
higher dBm range at the -12dBm line.

Downranging is triggered when the signal
level is decreasing and reaches the -15dBm
line on the dBm scale, regardless ofthe range
in use. Downranging ends on the next-lower
range at the +5dB line.

Coverage from one upranging to the next is
20dBm (12+8=20); the coverage between
downrangings also is 20dBm (15+5=20). These
ranges give complete decibel coverage.
However, the dBm scale has calibrations down
to-18dBm, so there are three extra dBms
that can be used in manual operation by the
Select and Hold switches.

When 120Vac power is not available, a BY234
rechargeable 12Vbatterycanbe usedtopower
the unit for up to five hours.

The difference between -12dBm and -15dBm
at the low end and +8dBm vs. 5dBm at the
high end of each range is the hysteresis that
prevents unstable autoranging triggering.

Input IHF Filters

Unusual Meters

Although the twin analog meters might
appear ordinary, they're not. The meter faces
are only a small part of each meter's circuitry.
IC-based circuitry controls the meters. These

Each meter has a Select/Hold/Auto toggle
type, 3-position range switch. Moving the
toggle to the down position, where it locks,
activates the autoranging for that channel.
With Auto, the analyzer selects the proper
range and stops there during a measurement.

Five positions are available from the IHF
Input Filters selector switch:

• No filters provides a flat frequency response
from OHz to 200kHz.

• Bandpass filter circuits pass all frequencies
between 200Hz and 15kHz.
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RepairingA
Tube-TypeAmp

These waveforms were produced during
final repairs of an old tube-type stereo
amplifier. In the first photo, both positive
and negative tips are rounded. That is
typical ofmild overloadwith tubes (whereas
transistor amplifiers usually have sharper
edges at the clipped tips ofthe sine waves).
In the second photo, notch distortion near
the sine waves' vertical centers is exces
sive. In the third photo, the sine-waves'
positive and negative peaks of channel 2
(bottom trace) are not symmetrical, proba
bly indicating one weak 6BQ5 output tube
or stage. After the tubes were more nearly
matched (no new ones were available), the
powers of both channels and the wave
forms were nearly identical, as shown in
the second photo. Notches near the verti
cal centers were caused by the overbiased
output tubes failingto drawcurrent quickly
enough at the beginning ofeach peak. The
notches disappeared andthe flattops filled
outas the powerwas slowly decreased. The
third photo shows the undistorted sine
waves produced by reducing the output
power slightly.

• Hi-pass filter circuits pass all frequencies
between 200Hz and 200kHz.

• The lo-pass 15kHz filter passes all frequen
cies below 15kHz, including the below -200Hz
hum area. This filter forms a good pair with
the bandpass filter for measuring 120Hz and
60Hz hum in the amplifier's output.

• The lo-pass 30kHz filter passes the audio
spectrum below 30kHz. It is useful for remov
ing digital-clock noises above 30kHz without
obscuring the CD test material or the music's
harmonics.

One filter application is removal of the l9kHz
pilot carrier from FM receiver audio signals.
Either the 20Hz-15kHz bandpass or the 10Hz-
15kHz lopass filters will reduce the l9kHz
carrier's amplitude by 30dB or more. Another
filter (30kHz lo-pass) removes the digital-clock
noise from the audio signals of compact discs,
providing better accuracy during separation
tests. There is no hum filter, but the hum can
be calculated easily.

Dummy Loads

The dummy-load resistors have the following
specifications:

• Values are 29, 40, 89, 162 and 329, ±1%
(IHF specifications).

• Position six of the Dummy-Loads switch
opens the load circuit. This feature helps
identify tendencies toward oscillation or other
instability, which often is more severe with no
load.

• The reactance of any dummy-load resistor is
lower than 10% at all frequencies lower than
200kHz.

Lab Tests

I decided to test two amplifiers: a 45W per
channel, transistorized AM/FM-stereo with
digital tuning and readouts; and a 30-year-old
tube amp. (For a detailed description, see the
sidebar.) I used the analyzer to performminor
repairs on this amp, which gave me an oppor
tunity to use rms watts, the audio input lines
and the external inputs, plus functions of rms
volts, dBm and dcV during the repairs.

Although the analyzer can performmany tests
well, the capability to test stereo-amplifier
high-wattage powers easily and accurately is
perhaps the most important.

Here is a streamlined method for testing the
powers of stereo amplifiers, including the pre
setting of amplifier controls and analyzer
adjustments:

• Connect an external audio generator to the
amplifier's AUX inputs.

• Connect the amplifier to the dummy-load.

• Adjust the amplifier's tone controls, includ
ing subsonic and loudness, for flat bass and
treble response.

• Adjust the Dummy-Loads selector to match
the amplifier's rated output impedance.

• Adjust the IHF Input-Filters switch to
200Hz-15kHz bandpass.

• Rotate the Function switch to rms watts.

• With shielded cables, connect the PA81's
scope outputs to your dual-trace scope's
inputs.

The actual amplifier-power measurements
usually are performed quickly and easily
according to the following steps:

• Slowly increase the signal level of the 400Hz
sine waves while you watch therms-watts
range on both meters. These readings should
increase slowly and remain approximately
equal. Notice the upranging at 25W. Continue
slowly increasing the level until the scope
shows a small amount of sine-wave peak
clipping.

• Reduce the level until the clipping barely
disappears. With or without clipping, the
sine waves should be free from oscillation,
distortion or ringing. Record the two wattage
readings.

PA81 Specifications

• The rms watts function for the stereo chan
nels covers OW to 250W in two ranges: OW to
25W and OW to 250W. The accuracy is ±3% of
range full-scale at lkHz with an SQ load.

• Dummy loads: 29, 49, 82, 169 and 329,
±1%, plus open; reactance lower than 10%
below 200kHz; rated for lOOW of continuous
power or 250W of intermittent power per
channel.

• Channel separation is better than lOOdB at
lkHz.

• rms volts covers 0.2mVrms to 200Vrms in
six ranges for audio line and dummy-load
inputs. For external inputs, the 0.2mV range
is deleted. The accuracy of these ranges is ±2%
ofrange fullscale; the frequency response is
20Hz-20kHz at ±2% .

• dBm covers -72dBm to +48dBm in six
ranges for audio-line anddummy load inputs.
The range from -72dBm to -52dBm is deleted
for external inputs. Accuracy is ±0.5dBm at
lkHz; the frequency response is 20Hz to
20kHz with a variation of only ±0.2dBm.

• de volts covers OV to ±200Vde in four ranges
for external inputs only. Accuracy is ±3% of
range full-scale.

• Impedance of the audio line inputs is 10kQ
paralleled by 100pF.

• External-inputs impedances are lMQ for ac
tests and 15MQ for dcV tests.

• Scope levels are 2V±5% rms when the
meters are reading full scale.

• Dimensions are 7" x 14" x 16.7" (HWD);
weight is 15.8 pounds (17.2 pounds with
battery).

• Power drawn from the 12V source is about
4.2W; from the 120Vac source, the power is
less than 26W.

Reprinted with permission from the January 1990
issue of Electronic Servicing & Technology.
Copyright 1990: Intertec Publishing Corp; Overland
Park, Kansas.
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• Provides Signals Needed For Functional
Analyzing

• Simplifies Luminance And Chroma
Troubleshooting With Optional VC63
Accessory

• Isolates Servo Problems Fast

Your VA62A Is The Key, It's Designed For Functional Analyzing
Provides The Signals You Need For VCR Analyzing

S eminar travel provides the opportunity
for me to visit with a large number of
professional servicers and to show how

Sencore instruments simplify servicing. At
break time, the talk often turns to the
troubles that have been the most challenging.
As you might guess, VCRs are a popular
"tough dog" subject. In most cases, however,
the "tough" troubles might easily have been
simplified.

In VCRs, for example, knowing that a trouble
is in the audio isn't enough-you have to
isolate the symptom to record, play, or servo
circuits, and then pin the trouble down to the
problem stage. The possibilities can keep you
troubleshooting for hours-unless you use
functional analyzing, a universal block dia
gram, and have the special signals necessary
to prove each function good or bad. Your
VA62A is the key, it's designed for functional
analyzing-and it provides the signals you
need for VCR servicing.

Like TVs, VCRs work with the standard tele
vision signal (NTSC). VCRs tune the station,
detect the video/audio and store it on tape, or
route it to a TV or video monitor for display.
Many of the functional circuits used in TV are
also used in VCRs: power supply, tuner, IF,
video amps, etc. That's why TV servicers have
a good start on VCR servicing. Unlike TV,
however, VCRs come in many configurations.

Standard VCR formats, such as VHS, Beta,
8 mm, U-Matic, and some broadcast formats,
use the same scheme for recording video infor
mation onto the tape. These VCRs separate
the luminance and chroma information from
the video and apply different recording tech
niques to each. The luminance information
modulates an FM carrier before it is recorded.

MHzO

Chroma
FM Audio
L R

629 kHz
1

1.7 MHz
1.3 MHz

The chroma information is down-converted in
frequency and then recorded (Figure 1).

When the VCR is in the playback mode, the
information is taken off the tape and the lumi
nance and chroma information is modified
back to the original form. These two signals
are then mixed together to form the original
NTSC signal

Since these VCRs are functionally the same,
you can take advantage of the highly success
ful "functional analyzing" method of trouble
shooting, using yourVA62A Universal Video
Analyzer.

2

Luminance
(Sync) (White)

3 :
3.4 MHz

4 5
4.4 MHz

Fig. 1: The Luminance information modulates an FMcarrier-the chroma information is down con
verted; both are recorded on the video tape along with audio.

YourVA62A helps you pinpoint tuner, IF, or
video problems throughout the VCR, plus lets
you substitute the special 30 Hz servo/head
switching signals required to analyze record
and playback.

TheVA62A's "VCR STANDARD" jack supplies
the one volt peak-to-peak into 75 ohms com
posite video signal needed by standard video
inputs. This allows any signal chosen by the
VIDEO PATTERN switch to be fed directly
into the VCR's video input, bypassing the
tuner and IF stages.

The 30 Hz SERVO DRIVE is built into the
VA62A because all VCRs use the same 30 Hz

9
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VC63 prevents overdriving by limiting the
PLAYBACKHEAD SUB signal to 5 millivolts.
If you don't see an output at any setting of the
control, you know the circuit has low sensitiv
ity and is the cause of the problem.

Ifyou do get a signal, use the VC63's cali
brated output to compare the sensitivity of
each test point to its companion test point in
the second head path. If one side needs much
more signal than the other, you know the two
head amplifiers do not match.

Play back your "work" tape to provide a signal
for the circuit path that is not being substi
tuted. The tape should contain a different
video pattern than the one used for injection,
so that you can tell whether the signal is
coming from the tape or from the VC63. When
you make your "work" tape (See Tech Tip
#107), do not include a crosshatch pattern.
This allows you to use the crosshatch for video
head injection.

When injecting signals before the head
switcher, you should see the picture from the
VC63 flicker at a 30 Hz rate, either mixed
with noise or with the video tape signal. If, on
the other hand, you see no signal when
injecting into one of the head amplifiers and a
signal without flicker when injecting into the
second amplifier, you know that the head
switcher is stuck in one position. The problem

signal for servos and head switching. The
signal can be adjusted in amplitude with the
30 HZ SERVO DRIVE control, and the phase
can be reversed by pulling the SERVO DRIVE
control to its "out" position to match the phase
of servo signals in the circuits.

Isolating Recording Problems

Use signal tracing to troubleshoot recording
problems. Inject the VCR STANDARD
signal at the video input, and trace the
signals through the circuits using your SC61
Waveform Analyzer.

Use the Sencore Universal VCR Block Dia
gram (form #3038) to find corresponding test
points on the manufacturer's block diagram
for the VCR you're servicing, or use it to find
specific test points on the schematic. To
receive a FREE copy of the Universal VCR
Block Diagram, simply pick up your phone
and Call 1-800-SECORE; ask for yourArea
Sales Engineer.

Isolating Playback Luminance
Problems

Signal substitution simplifies playback trou
bleshooting. Use signals from the VC63 VCR
Test Accessory when injecting into circuits
ahead ofthe FM video demodulator and
signals from the VA62A drive output to inject
into stages after the detector (Figure 3).

When injecting signals, match the level of the
test signal with the peak-to-peak amplitude
shown on the schematic for each test point.
For example, ifyou need a 0.3 volt signal, set
the switch to the "X.1" position arid the control
to "3." Ifyou need 2 volts, set the switch to
the "Xl" position and the control to 2.

Limiter Demodulator

Playback
Heads

Switching

Luminance (L)

Preamp

Use your VC63 signals ahead of the
demodulator/converter

Head Related Problems

L

BPF

Chroma (C)

When one head (or related circuit) fails, you
see a signal come through from the tape,
overlayed with a high level ofnoise The
reason for this symptom is that each video
head picks up one of the two video fields. The
path from the good head supplies a full
vertical field of video, and the bad head path
produces random noise during the second
field.

Use the VC63's "playback Head Sub" function
to isolate problems related to the heads. This
function duplicates the tiny signals normally
found in the high-gain head amplifiers. Since
the schematic rarely shows the head signal
level, when you use the VC63 "Playback Head
Sub" function in the head amplifiers, try all
settings of the OUTPUT LEVEL control to see
if any produces a picture on the monitor. The

C

Output
Amp

Video
Out

Composite
Video

Fig. 3: General Block diagram of VCRplayback circuits.

5 VPP

~
30 Hz

Headswitching
Pulse

Fig. 4: Basic Cylinder Servo
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capstan servos are working and your problem
is in the head servos. If the audio plays at the
wrong speed, or the tone fluctuates, you know
the tape motion is affected and that the prob
lem is in the capstan servos. (Tum the Hi-Fi
circuits offwhen making this test on the
models which record audio using the spinning
heads.)

Ifyou have a tape speed problem, check
whether the problem affects all tape speeds
or only some. Use the first section of the
VA62A test tape, which includes video signals
recorded at each tape speed, to check the
speed selection circuits. If only one or two
speeds are affected, the problem is in the
automatic speed selection circuits and not in
the servos themselves. If all three speeds have
speed errors, the trouble is in the servos.

The important thing is to look for is a change
in the old symptom. If the change is an
improvement or a worsening of the old
symptom, we know the circuit is responding
to our injected signal.

Some servos use a phase detector (similar to
the phase detector in the horizontal oscillator
of a TV receiver) to compare the feedback
signal with the reference signal. Others use a
sample-and-hold (often marked "S/H" on the
schematic) to compare two frequencies. In
either case, the output is a DC signal. Inject
ing the substitute DC will override the signal.
Ifwe see the symptom change, we know the
inside loop is responding correctly and we
need to work on the outside loop. If not, we
need to work from the injection point towards
the monitor.

Fig. 5: Basic Capstan Servo

could be a defective head switching IC or that
the switching IC is not receiving the square
wave it needs.

Injection will usually produce a combination
of the tape signal and the injected video
pattern. The two patterns will not be in sync
with each other, but that is not a problem. If
you see both patterns on the screen, you know
both head circuits work. If you see the VC63
signal (the crosshatch pattern) alone, you
know that the VC63 is replacing the tape
signal, and you need to move the injection
point to the second head circuit. Ifyou again
see the crosshatch pattern come through (ei
ther with or without the tape signal in the
background), you know the second set of cir
cuits also works correctly, showing the prob
lem is ahead of the injection points.

A control track is also recorded on the tape
when it is initially recorded. This signal is
used to control the speed of the capstan and,
thus, the speed at which the tape is pulled
through the VCR. Figure 4 shows a basic
cylinder servo system: Figure 5 shows a basic
capstan servo system.
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Fig. 6: Your VA62A DC Power Supply lets you break the servo loop by injecting a DC Level at the
servo speed control test point.

8 mm VCRs are an exception to the basic
servo system. The 8 mm VCR uses pilot
signals recorded along with the video and
chroma signals. These pilot signals are then
used to control the action of the servo circuits.

Isolating Servo Problems

A servo problem always produces a randomly
tearing picture or an out of sync picture. Ifyou
see a tear which stands still in the picture, the
servos are working, but they may be out of
adjustment.

Ifyou have a servo problem, you must decide
whether the problem is in the circuits which
control the video heads or those which control
tape speed and motion. This divides the num
ber of servo circuits in half. Use your test
tape's audio signal to make this determina
tion.

Listen to the audio while the tape plays back.
If the audio plays at the correct speed, without
fluctations, the tape speed is correct, the

Breaking The Servo Loop

We use the same test methods to isolate the
bad circuits, whether the problem is in the
head servos, or in the capstan servos. There
fore, you must find a way to break into the
feedback loop to tell which parts of the loop
work and which parts do not.

To break a loop, inject a signal in place of the
feedback signal. If all later circuits work cor
rectly, you will see the symptom change. If, on
the other hand, the circuits did not respond to
the substituted signal, the problem is between
our injection point and the output.

Do you have questions on VCR servicing or
want more information on the VA62A Univer
sal Video Analyzer? Call 1-800-SENCORE
and ask for your Area Sales Engineer; you'll
be glad you did. □

The VA62A DC POWER SUPPLY lets us
break the servo loop as well as troubleshoot
automatic feedback circuits. We inject a DC
level that is close to the normal DC level at
the servo speed control test point and then
adjust the DC voltage up and down slightly
from the normal level. The motor for the servo
should increase or decrease in speed to show it
responded to the changing voltage (Figure 6).

11



Understanding The Stereo
Multiplex (MPX) Signal

by Paul Nies, Application Engineer

• Quickly Recognize Problems That Affect
Stereo Reproduction

• Learn How Receiver Alignment Affects
Stereo Separation

Learn How MPXMaintains Compatibility With FMMono Broadcasts
While Producing Top-Quality FMStereo ...

I fwe could design a stereo broadcast
system from scratch, one solution might
be to simply feed the audio from the left

microphone into one FM transmitter, and the
audio from the right microphone into a second
FM transmitter having a different carrier
frequency. Such a system, however, would
obviously be quite impractical, very wasteful,
and barely functional. We must find some way
to send two channels of intelligence on a
single RF carrier.

But stereo presents yet another problem-our
new stereo system must also be fully compat
ible with existing monaural broadcasts. A
stereo receiver must be able to work with a
monaural broadcast, while a mono receiver
must be able to work with a stereo broadcast.

These requirements (1. separate stereo chan
nels, 2. monaural/stereo compatibility, and
3. modulation of a single RF carrier) are
satisfied by the MPX signal which was
approved by the FCC for commercial broad
cast in 1961. The MPX signal that is used in
FM broadcast stereo is shown in Figure 1. (As
you see, the MPX signal is made up of several
signals, hence the term multiplex.) Let's take
a closer look at each of the components of this
MPXsignal.

The FM Multiplex Signals

L+R: The L+R signal (often called the main
channel) is produced by simply pre-emphasiz
ing and summing the signals from the left and
right audio channels. This is done to insure
compatibility with mono receivers. (When a
mono receiver picks up a stereo broadcast it
only uses this part of the transmission.) In a
stereo receiver, however, the L+R channel is
carefully combined with the L-R channel to
recreate the original left and right channels.

12

L-R: The L-R stereo subchannel is produced
by adding the left and right audio inputs in a
matrix, as shown later in Figure 2. At the
receiver this process is reversed by applying
the L+R and L-R signals to a second matrix
(as shown later in Figure 3). If all goes well,
the critical phasing information vital to proper
stereo reproduction will remain intact, if not,
our stereo system could just as well have
remained a mono system.

Besides this matrixing, the L-R channel is
also moved higher in frequency. This needs to
be done because the L-R stereo subchannel
contains the same basic intelligence (audio at
50Hz to 15kHz) as the L+R channel does.
Thus, to keep them separated, the L-R chan
nel AM modulates a 38kHz signal, called the
"subcarrier". The end result of this process is
that the original L-R information is moved up
in frequency to 23kHz - 53kHz. (Remember

FM Carrier
Frequency

)
o)
(-o>

10%
19kHz
Pilot

L+R
Audio
Signal

L - R
Lower
Audio

Sideband

that in AM modulation the bandwith is twice
the modulating frequency.) The L-R informa
tion at its new frequency, and the L+R
information can now both FM modulate the
same RF carrier without interfering with one
another.

Notice in the illustration in Figure 1, that a
hole exists in the center of the L-R stereo sub
channel where the 38kHz subcarrier should
be. This is because the subcarrier is removed
through the use of a balanced modulator in
order to conserve modulation power and main
tain mono reception quality. We call this
Double Sideband Suppressed Carrier Modula
tion (DSBSC) - here's why it's done:

In an AMmodulated signal, such as the L-R
subchannel we've created, the carrier (in this
case the 38kHz subcarrier) contains no intelli
gence. But this 38 kHz carrier would always

Suppressed Subcarrier
I

I

I

I
I

L - R
Upper
Audio

Sideband

SCA Signal
And 67 kHz
Subcarrier
Signal

15 23 38 53 75
0 19

Frequency In kHz
67

Fig. 1: Signals in the upper MPXsideband.
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Patented

Analyze Waveforms Easily:
• Accurate Waveform Display
• Rock-Solid Sync For Fiddle-Free Operation
• Four Times The Measuring Range (to 3000V)
• Human Engineered For Ease Of Use

AUTOTRACKING"" Digital
Readings Analyzes The Whole
Signal:
• Autoranging DC Volts Through Single Probe
• Automatic Peak-To-Peak Volts
• Automatic Frequency Measurements

Delta Digital Tests Analyze Any Part Of
The Signal:
• Delta Peak-To-Peak Volts Of Any Part Of The
Signal

• Delta Time For Any Time Reading
• 1 /Delta Time-Frequency Of Any Part Of The
Signal

Frequency Ratio Test For Multiply And Divide
Circuits

Cr RS232
Compatible

Analyze Any Waveform to 100 MHz, 10 Times Faster, 10 Times More Accurately,
Absolutely Error Free . . . Or Your Money Back

~ y

A Real Troubleshooting Confidence Builder. There are other digital readout oscillo
scopes, but none completely eliminates graticule counting and calculations like the
SC61 Waveform Analyzer. The SC61 gives you high performance, dual trace capabil
ity with 60 MHz bandwidth (usable to 100MHz). The innovative, time-saving, auto
tracking digital readout automatically gives you every waveform parameter you need
for fast troubleshooting.

Fiddle-Free Operation. Spend your valuable time troubleshooting rather than fiddling
with trigger controls. Innovative EGL (Emitter Coupled Logic) sync circuits allow you
to quickly lock onto any waveform, and keep it locked.

Handle Four Times The Signal Level Compared To Any Scope. Safely and without
worry measure from a small 5 mV all the way up to 2000 Volts Peak-To-Peak or DC,
with protection to 3000 volts. No need to worry about expensive repair bills caused
by excessive high voltage.

Human Engineered For Ease Of Use. M_ost scopes waste valuable time with complex
set up procedures and interpretation errors. The SC61's innovative design allows you
to quickly lock onto a waveform, and read DC volts, Peak-To-Peak volts, and
frequency simply with the push of a button.

Innovative Delta Functions. Isolate interfering ripple on power supply lines, or
analyze the frequency of a glitch on the leading edge of a squarewave with the
exclusive Delta features. Measure Peak-To-Peak voltage, time, and frequency of
just a portion of the waveform to quickly isolate problem areas.

Automatic Frequency Ratio Test. Just connect one probe to the input and the
other to the output of multiply or divide stages, push the ratio button, and
instantly read the ratio between the two frequencies.

Plus Many Extra High-Performance Features • Dual delayed signal trace so you
see the leading edge of the waveform on both channels. • Add, subtract or view
both channels separately. • Post deflection, high intensity, blue phosphor 8 x 10
cm CRT provides (easy-to-view) trace, even under high ambient lighting condi
tions.• IEEE 488 Bus Compatible• Push button X-Y vector display with 4 MHz
response for accurate phase comparisons.• Z-Axis input.• Beam finder.• TV
VERTICAL and TV HORIZONTAL video preset positions with sync separators.

The SC61 Waveform Analyzer is a technological breakthrough. It's as simple as
pushing a button and reading the value-without guesswork or errors. Call
1-800-SENCORE for more information, or send for a "10 Day Tech Tape Preview"
an the SC61.

AUTOTRACKING Digital Accuracy. You can completely analyze any waveform up to
100 MHz 10 times more accurately than with conventional oscilloscopes. The
AUTOTRACKING digital display instantly gives you DC volts, Peak-to-Peak volts and
frequency to accurately analyze any waveform parameter.

cartorA1ov» feCh,,
Tech Tape Preview. "fiiiiilll'Pe

OrderDirect
Call 1-800-EIICORE

(736-2673)
Buyers Guide 1



VA62A Universal Video Analyzer"

PROGRAMMABLE 35.s0M, rorow 30.7% Mz
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Call For A 10 Day
Tech Tape Preview

$3,495
U.S. Funds-On GSA Contract

NSN 6625-01-187-5516
Patented

Isolate Video Troubles In Half The Time
With The Only Universal Video Analyzer

• lndentify tuner problems with all-channel VHF,
UHF and Cable RF generator.

• Pinpoint IF troubles with modulated trou
bleshooting signal and exclusive pro
grammable IF/RF generators.

• Isolate any problem with patented video and
standard color-bar patterns.

• Find defective stages, without disconnecting
parts, using exclusive phase-locked drive
signals.

• Test yokes and flybacks, plus measure signal
levels with autoranged digital meter.

• Expandable; update for new technology with
exclusive phase-locked accessories.

The Only NTSC Video Servicing System Guaranteed To Cut Your Servicing
Time By 54%-Or Your Money Back

The VA62A Universal Video Analyzer equips you for successful servicing in the expanding
video market. It ends expensive parts substitution and eliminates embarrassing callbacks.
Eliminate Aggravating Tuner Questions. Tests for every VHF, UHF and cable channel to
confirm the tuner is working correctly. Also lets you duplicate any cable carrier shift.
Dynamically Isolates IF Troubles. Patented signals let you set IF traps-a must for cable
by simply looking at the CRT. Plus, the VA62A lets you do full IF alignments without confus
ing cables or complicated adjustments.

Improved Phase-locked Video Patterns Simplify Troubleshooting And Alignment In
Convergence, Color, And Luminance Stages:

• Patented Multiburst Bar Sweep. Shows video smear, reduced resolution,
harsh picture edges, and ghosting, right on the CRT.
• Ten Bar Staircase. Isolates brightness and contrast problems, helps you align
synchronous detectors.
• Convergence Patterns. Quickly identifies the electrical center to save time
when working on vertical troubles.
• Improved Color Bars. Phase-locked chroma and sync signals test comb filters
dynamically. Precise color-burst frequency, amplitude and color saturation give
better results in VCR service.

• Patented Chroma Bar Sweep. Identifies color bandwidth restrictions, duplicates
the NTSC pattern's cyan bar for correct VCR testing. Pure white edges reference
VHS AGC circuits.
• Interlaced And Vertical Interval Reference (VIR). Exclusive signal adders
modify any pattern to test digital vertical oscillators and automatic color circuits.

Patented Phase-locked Drive Signals. Isolate troubles without disconnecting components
by substituting the signals needed to prove any tube, transistor, or IC stage good or bad.

Digital Meter. Monitor true peak-to-peak level of signal (peak-to-peak and DC) to a full 2 kV.

DC Bias Supply. For feedback loops and direct-coupled stages.

Accessory Jack. Prevents obsolescence; lets you add new technology as you need it.

The VA62A Universal Video Analyzer lets you isolate video troubles in half the time. Call
1-800-SENCORE for more information, or send for a " 10 Day Tech Tape Preview"
on the VA62A.

VC63 VCR Test Accessory]"
The VC63 Solves Tho VCR Service Challenge With
Substitute VCR Signals, Phase-locked To Your VA62A

~ ~~
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$495
U.S. Funds-On GSA Contract

NSN 6625-01-201-2880

• Isolate Problems In VHS, Beta, And U-Matic
VCR Formats

• Find Defective Heads Without Expensive Substitution

• Pinpoint Detective Stages With Exclusive Substitution
Signal

• Troubleshoot Color Problems With Special Reference
Signals

ST65 Video Analyzer Stereo TV Adder TM
Quickly, Easily, And Accurately Test, Troubleshoot, And
Verify Any Mono/Stereo Sound Or SAP Channel, Or Your
Money Back

• Updates Your VA48 Or VA62A Video Analyzer To An
Integrated Multichannel Television Sound (MTS)
Stereo TV Analyzing System

• Exclusive Phase-locked Generator Locks The ST65 To
Your VA48 Or VA62A For Rock-Solid Analyzing

• Makes Stereo And Second Audio Program (SAP)
Performance Tests On Any MTS Stereo TV System

$995
U.S. Funds-Patented

• Exclusive Adjustable RF/IF COMPOSITE SIGNAL And
Audio Levels Match And Isolate Troubles In Any
Stage-Including The Decoder

• The Only Tester Guaranteed To Tie Troubles Down To
Any And All Stages

NT64 NTSC Pattern Generator'"
Add The NTSC Full-Field And Split-Field Patterns To Your
VA62A Universal Video Analyzer-Meets All Warranty
Requirements

RG67 NTSC Video Monitor Adaptor
Updates Your VA48 or VA62A Video Analyzer To Expand

Into Analog/Digital Monitor Service

SICOFm NT64 NTSC PATTERN GENERATOR

• Poree a am ~ .e-~r~~~~m.-------
$495

U.S. FundsOn GSA Contract NSN
6625-01-249-9428

Buyers Guide 2

• Produces EIA RS189 Standard Full-Field And Split-Field
Color Bar Patterns

• Meets All VCR Manufacturers' Requirements For Color Bar
Generator

• Fully Phase-locked To All Other VA62A Signals

~ ~~ ~~~
~

~~ :-
DOGALOUTPUTSELECT-■ ~ a i Es-

$890
U.S. Funds-On GSA Contract

NSN 6625-01-277-7813

• Phase-locked R,G,B,I Signals Drive Any NTSC Analog/
Digital Monitor

• Exclusive Phase-locked Generator Locks The ST65 To
Your VA48 Or VA62A For Rock-Solid Analyzing

• E-Z HOOK"]Leads For Fast Hookup To Separate
R,G,B,l Inputs



CR70 "BE'AM BUILDER"®Al Universal CRT Analyzer And Restorer
Test Every CRT On The Market-NowAnd In The
Future, Plus Restore 90% OfAll Weak Or Shorted CRTs,
Guaranteed, Or Your Money Back
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Tho ''BEAM BUILDER*' CR70 UNIVERSAL CRT ANALYZER & RESTORER

Call For A 10 Day
Tech Tape Preview

$1,295
U.S. Funds

On GSA Contract
NSN 6625-01-187-4395 Patented

• Test Every CRT (Old Or New) On The Market
No Need To Buy Additional Sockets

• Exclusive Tests Cover CRT's Full Dynamic
Range, From Cutoff To Peak Emission-For
Highest Test Reliability

• Guaranteed To Safely Restore 9 Out Of 10
Weak Or Shorted CRTs-Or Your Money Back

• Guaranteed To Be Totally Protected From
Damage From Charged CRTs-Keeps Your
Investment Working For You

Test Every CRT On The Market. The CR70 gives you the know how and confidence to test and
restore every CRT of every type in .use today. •

• All B&W and Color Video CRTs
• Projection CRTs
• Computer Display CRTs
• Closed circuit video CRTs
• Camera pickup tubes-broadcast, industrial and surveillance CRTs
• Even scope, radar, and other industrial CRTs

PR57 "POWERITE"* variable Isolation Transformer And Safety Analyzer

One Totally Integrated Supply Lets You Know Your
AC Power Is Right And Sate

• Variable Isolated 470 Watt Power Transformer To Isolate Your AC Line And Vary Your
Output Voltage From O To 140 Volts

• Voltage, Current, And Wattage Power Monitor To Determine That The Equipment Under
Test Is Not Drawing Excessive Current (Or Wattage) At Any Voltage Setting

• AC Line Leakage Safety Tester. To Assure That Excessive Leakage Current Is Not Present
On Any Exposed Part On The Equipment Being Tested

Avoid Embarrassment And Risk-Know Beyond Doubt That Your AC Power (And The
Equipment You Service) Is Right And Safe. The PR57 "POWERITE" is an integrated supply that
lets you know your AC power is right and safe. It includes a variable isolated 470 Watt power
transformer to isolate your AC line and vary the output voltage from Oto 150 volts. Monitors
voltage, current, and wattage to. determine that the equipment under test is not drawing
excessive current at any voltage setting.

SECORE
AC "POWERITE'*"

ST66 Stereo TV Analyzer"
The Only Stand-Alone, Portable Analyzer On The
Market For All MTS Compatible Stereo TV/VCR
Circuits

ST66 STEREO TV ANALYZER

0~
e0- ~~

$1,395
U.S. Funds

On GSA Contract-Patented

VARIABLEISOLATIONTRANSFORMERASAFETYANALYZER
0-3 AMPSCONTINUOUS 3-4 AMPSINTERMITTENTUSE

ISOLATED
OUTPUT

ON *1a0vA C4 Ao

MODEL PR57

$495
U.S. Funds-On GSA Contract-NSN 6625-01-124-6296

Patented

• It's A Complete Portable, Battery Operated
MTS Stereo TV And VCR Analyzer

• All The Special Signals You Need To Per
formance Test And Service MTS Stereo TV
Stereo Decoder, SAP, And Audio

• Quickly Eliminates The RF/IF Section As A
Source Of Trouble-Test From The Antenna
To The Speakers/CRT With One Simple
Connection

Buyers Guide 3



PA81 Stereo Power Amplifier Analyzer"
"The Missing Link In Audio Analyzing"

SICORE ~
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STEREO POWER AMPLIFIER
ANALYZER

RANGE

SELECT

The PAB1 Stereo PowerAmplifier
Analyzer Picks Up Where Other
Systems Leave OttAnd Where
Servicers Have The Most Trouble ...
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POWER

RS232
Compatible

$1,995
U.S. Funds

On GSA Contract

• Fills The Missing Link In Audio
Analyzing

• Twin Autoranged Frequency
Compensated Wattmeters

• Built-In EIA/IHF Filters And Loads

• Monitor Sound Quality Every Step

• Signal Tracer With RMS And/Or dB

• Automatic DC Balance Monitor For
Intermittent Troubleshooting And
Circuit Protection

• Standard Audio Line Tester

Dynamically Analyze Stereo Power Amplifiers Anywhere , In Less Than 1/2 The
Time You Now Take, With Superior Accuracy And Reduced Measurement Errors,

To An Unbelievable 5000 Watts* And To EIA/IHF Specifications

End Confusion In Audio Amplifier Analyzing. Measure audio signals from mil
liwatts to the highest kilowatt power found in amplifier systems. Dual meters
assure accuracy in RMS, dB or watts, at all levels, so you can follow any schematic
or service procedure.

Assures Stereo Power Amplifier Balancing. Sensitive meters let you trace,
balance, and compare the signals and bias of each stage with its opposite, to speed
troubleshooting in direct coupled stages. Analyze push-pull amplifiers dynamically
at all power levels to isolate defective stages and compensation networks that affect
tracking and output quality.

Analyze Separation At Every Stage. Measures the small audio signals from CDs,
turntables, tape decks, microphones or AM/FM stereo systems, at their correct im
pedances. Tracks alignment and automatically shows separation to over 100 dB at
all power levels, to confirm that troubleshooting is necessary.

Guaranteed Accurate Measurements. Includes Electronic Industries Association
(EIA) and Institute of High Fidelity (IHF) dummy loads to substitute for the speak
ers-avoids annoying audio and gives accurate, standard measurements. Custom
made zero reactance, high wattage dummy loads test both channels in any system
at the correct impedance. Built-in EIA/IHF audio filters block out hum and eliminate
such frequencies as the 19 kHz pilot and CD clock signals; avoids time-consuming
connections and measurement errors.

connects the loads and indicates which channel failed. Prevents excessive currents
and costly destroyed components.

Monitor Sound Quality At All Power Levels. Automatically adjusts scope outputs,
earphones, and internal speakers-no more fiddling with scope levels or blasting
out shop speakers as the power is "cranked-up".

Analyze All Audio Power Amplifier Systems Anywhere. Gives you one, approved,
battery-operated, integrated system to reduce analyzing time, eliminate costly call
backs, and prove to your customers that their system or audio component is
serviced right.

Stereo AM-FM,
TV, Tape, Phono.ILI,I

Or CD (Audio
Line)

Left Channel
A.

Direct Coupled Power Amp
Preamps&
Drivers B

Power Amp

Right Channel

Stereo AM-FM, A.
Direct Coupled Power Amp

TV, Tape, Phono; I+]jD] Preamps &
Or CD (Audio Drivers B

Line) Power Amp

HI Watt
Load Or
Speaker

HI Watt
Load Or
Speaker

Find Costly, Time-Consuming lntermittents. Monitors power amplifiers for DC
balance continuously during tests, burn in, or troubleshooting-immediately dis- Walk troubles out of any power amplifier stage, step by step, with the PA81.

* From 500 Watts (250 Watts/Channel) to 5000 Watts (2500 Watts/Channel) with optional accessory.

Call For A 10 Day
Tech Tape Preview

techgi
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OrderDirect
Call 1-800-ICOR

(736-2673)

Buyers Guide 4
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SG80 AM Stereo-FM Stereo Analyzer
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RS232
Compatible

AM STEREO - FM STEREO
ANALYZER

FREQUENCY

9E2
I

RF-IF TUNING

MODULATION

a@a
PILOT MODULATION

FM-IF SWEEP & MARKER SIGNALS
TO SCOPE MARKER HEIGHT

VERT HORIZ

You'll never turn away stereo service work again, or be embarrassed because you
aren't equipped to handle the new AM stereo receivers; no more wasted time
fiddling with generators that drift, or guessing at sensitivity, selectivity or separa
tion. No more hassle with multiple instrument setups and tangled cables to per
form alignments or make performance tests. Your new SG80 AM Stereo - FM
Stereo Analyzer eliminates these problems, plus cuts your service time on every
receiver repair, from the earliest mono model to the newest hi-tech stereo.

The SG80 AM Stereo - FM Stereo Analyzer Meets Or Exceeds Manufacturers'
Requirements For Every Testing And Servicing Need. You get every substitute
signal needed to completely performance test (to the tightest industry specs) or
quickly service the entire AM Stereo-FM Stereo receiver.

Patented FM Analyzing Signals Allow You To Quickly Divide And Conquer Any
FM Receiver Defect. Conventional generators lack the accuracy, stability, and
purity to meet the service demands of today's receivers. Only by developing an
entirely new patented method were we able to generate the signals necessary to
quickly prove modern receiver stages good or bad to the most demanding
specifications. Use the SG80's substitute signals to isolate any RF, IF, or stereo
decoder defect.

Exclusive AM Stereo C-QUAM Analyzer, For The First Time Totally Integrated
Into One Complete Unit. The SG80 incorporates AM Stereo servicing capabilities
with all the signals and specifications needed for complete testing, aligning, and
troubleshooting of the new AM Stereo receivers.

Digital Accuracy For Complete Performance Testing Of Receiver Specifications
To Manufacturer And EIA/IHF Requirements. Digital accuracy reduces errors and
speeds servicing; full capability, and precision control give you 100% confidence
on every repair.

AUDIO MODULATION

AUDIO DRIVE

AM & FM MPX MODE

$3,995
U.S. Funds
Patented

AUDIO
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• One Fully Integrated AM Stereo-FM Stereo
Analyzer That Meets Or Exceeds Manufacturers'
Requirements For Every Testing And Servicing
Need

• Patented FM Analyzing Signals Let You Quickly
Divide And Conquer Any FM Receiver Defect

• Exclusive AM Stereo C-QUAM Analyzer, For The
First Time Totally Integrated Into One Complete
Unit

• Completely Performance Test The·Receiver's
Specifications With Digital Accuracy To Manufac
lurer And EIA/IHF Requirements

• Exclusive, Tuneable FM-IF Sweep And Markers
Let You Positively Match And Align All IF Stages,
Including Ceramic Filters

• Expandable FM Features For Future Service
Needs, Plus SCA Compatible

• Twice The Capability For Less Than 1/2 The Cost
Of Stand-Alone Test Instruments

Now For The First Time, A High-Performance AM Stereo (C-QUAM) - FM Stereo Analyzer,
Integrated Into One Unit, Allowing You To Performance Test, Troubleshoot, And Align To

Manufacturers' Requirements

Exclusive, Tunable FM-IF Sweep And Markers Allow You To Positively Match And
Align All IF Stages, Including Ceramic Filters. In just minutes, you can confidently
analyze and align FM-IF stages for the proper bandwidth and shape; plus prove that
you are using the correct replacement ceramic filters-solves."tough dog" IF troub
les fast.

Expandable FM Features For Future Service Needs, Plus SCA Compatible. The
SG80 provides a modulated SCA signal (internally adjustable-factory set at 67
kHz), for complete performance testing and adjustment of FM receiver SCA traps.
Plus, you can expand your SG80 to service the new extended range FM when
available.

Twice The Capability For Less Than 1/2 The Cost Of Stand-Alone Test
Instruments. It would take seven separate instruments at more than twice the cost
(and many more cable hookups) to even approach the capabilities of the SG80 AM
Stereo-FM Stereo Analyzer. With innovation, time savings, superior capability,
error-free digital accuracy, and Sencore support, your SG80 is unbeatable-at less
than half the cost.

FM FM FM FM
AM AM AM AM

RF AMP MIXER IFAMP
STEREO
DECODER

FM
AM OR

OSCILLATOR

'Makes AM Stereo and FM Stereo look alike-simplify servicing with the SGBO"

Call For A 10 Day
Tech Tape Preview

tech
~

~
~
OrderDirect
Call 1-800-ICORE

(736-2673)
Buyers Guide 5



FS73 CHANNELIZER JR." TV.RF Performance Tester
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S/N o 1
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MODELFS73

CHANNELIZER JR
TV-RF PERFORMANCE TESTER

TV CH»FMFREQ FREQ OFFSET-MHz
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ii i_

RF BAND TV CH•FMFREQ
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~ ~
FREQ UENCY

FUNCTION OFFSET

• All Channel Digital Tuner-Tunes In Any Cable, HRC, ICC,
VHF, UHF, And FM Channel

• Exclusive 5 Microvolt (-46 dB) Sensitivity With Automatic
Attenuation And Ranging For Fast Hands-Off Operation

• Exclusive Automatic Hum And Signal-to-Noise Tests On
Any In-Use Channel

• Microprocessor Controlled Fine Tuning With Readout Of
Frequency Offset

RS232
Compatible

$2,395
U.S. Funds-On GSA Contract-Patented

Completely Performance Tests Every Single TV Channel In Any RF Distribution System,
To FCC Specifications, 100% Automatically And 100% Faster Than Ever Before

Finally, automatic readings at the touch of a switch. No more tuning, measuring and
calculating to find audio-to-video ratios, signal-to-noise, and hum. The FS73's microproces
sor does these performance tests (and more) on any channel automatically.

Microprocessor Controlled Digital Tuner Covers Every Channel. Check any system-UHF,
VHF, all cable channels (plus the 5-50 MHz channels), and the FM broadcast band. The
FS73's digital tuner uses PLLs throughout for fast, accurate results.

Super 5 Microvolt Sensitivity And Autoranged Attenuator Leaves Hands Free To Make
Critical Adjustments. Measure the lowest signal levels at an antenna, to the strongest
signals at the output of an amplifier automatically.

Exclusive, Automatic Fine Tuning With LCD Readout Of Off-Channel Frequency Locates
Shifted Channels Fast. Tests non-standard shifted channels, too. AFT circuits lock the FS73
to the carrier and tell you how far the carrier is from its assigned frequency.

Tune To Standard Cable Shifted Channels In Seconds. Select between HRC, ICC or non
shifted cable systems and the microprocessor automatically offsets the tuner the correct

amount for each channel and displays the deviation from the standard frequency
on the LCD readout.

Exclusive Signal-To-Noise Test (Even On In-Use Channels) Simplifies Testing
And Saves Time. Compares the signal on any channel to the noise level on that
same in use channel. The FS73 measures the actual noise within the channel and
automatically calculates the S/N ratio.

Eliminate Tedious Pilot And Carrier Measurements-Read Audio-To-Video
Ratio And Hum On Any Channel (While It's In Use) Automatically. No more cal
culations! Simply tune the channel, select the A/V or Hum tests, and the micropro
cessor does the rest. It's fast, easy, and error free.

Perform All Tests Under Computer Control With IEEE 488. Allows hands-off
performance checks of all channels, and continuous, unattended monitoring for
interference when used with a computer.

FC71 Portable 10 Hz to 1 GHz Frequency Counter""

A

10Hz-1GHz FREQUENCY COUNTER

,. ..::::i_'.~;. ""~:·:.::,.....
I C OM n ~

OFF' 'CAYS7AL

MODEZ 271

• Five Times More Accurate Than FCC
Requirements Even On The Toughest
Job; .5 Parts Per Million

• Exclusive Microprocessor Time Base For
Super Stability From - 12 F to 122 F

• Measures All Signals, Even Complex And
Noisy Signals, With Exclusive Sensitivity
Control

• Super 5 mV Average Sensitivity Over Full
Range

• Automatic Crystal Check Tests The Funda
mental Frequency Of Any Crystal

• Frequency Ratio Compares Two
Frequencies And Displays The Ratio
Directly

• Double Shielded For Interference-Free
Frequency Measurements Anywhere

• Automatic Readings With IEEE 488
Computer Interface (IEEE 488 Bus
Compatible)

$1,295
U.S. Funds-On GSA Contract

Patented
OrderDirect
Call 1-800-SICOR

*RS232
~~ Compatible

Buyers Guide 6
(736-2673)
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FS74A CHANNELIZER SR. TV.RF Signal Analyzer

New and Improved!

TV CH»FMFREQ•DVM FREQ OFFSET-MHz

TVCH• FM FREQ

~

~
~

~
MODELFS74A FUNCTION FREQUENCY
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~

• • RFRANGE EXTDVMINPUT CABLE SYSTEM

-
~ ~ ~ mm~ 0L b - + rcc c cc

$3,495
U.S. Funds-On GSA Contract-Patented

NSN 6625-01-297-5604

RS232
Compatible

• All-Channel Digital Tuner-Tunes In Any Cable, HRC,
ICC, VHF, UHF, And FM Channel

• Exclusive 5 Microvolt (-46 dB) Sensitivity With
Automatic Attenuation And Ranging For Fast Hands
Off Operation

• Exclusive Automatic Tests, Even On Fully Modulated
Channels:

Audio-to-Video Carrier Ratio Test
Hum Test On Any In-Use Channel
On-Channel Signal-to-Noise Test
Digital Readout Of Frequency Offset

• Exclusive Picture Quality Check With Integrated
Wide Band Video Monitor And New Video Out Jack
Isolates Problems Meters Can't Show

• Exclusive ACV/DCV Measurements Through RF Input
Or Special DVM Input-No Need To Carry Additional
Test Instruments

Thoroughly Analyze And Pinpoint Any RF Video Trouble In Any RF Video Distribution
System, Accurately And Automatically, In 1/2 The Time, Or Your Money Back

Locate Problems Quickly And Accurately. Whether the problem involves
abnormal signal levels, excessive hum, elusive ghosts, unwanted signal
interference or some other system defect, the FS74A is guaranteed to help you
pinpoint the trouble fast, accurately, and 100% automatically.

Tune All Standard Off-Air, Cable, And FM Channels Quickly And Accurately.
The FS74A's microprocessor is a field strength meter exclusive. Quickly tune the
FS74A to the exact carrier frequency. The LCD displays channel number and
frequency offset to 10 kHz resolution. Select HRC, ICC or non-shifted cable
systems with microprocessor speed and accuracy.

Bring In Weak Signals With The Best Sensitivity Available. Super sensitive,
5 microvolt (-46 dBmV) sensitivity on all frequencies means you can analyze
signals all the way back to the receiving antenna. No more fiddling with attenu
ator inputs or undependable range switches either. The RF input to the FS74A is
fully autoranged. Simply connect a cable to the input and measure signals to a
full volt ( + 60 dBmV) automatically.

Microprocessor Control Makes All Tests Fast And Simple. All tests can be
made on an in-use channel without removing or decreasing modulation, or
adding special carriers.

~

~

Call ForA 10 Day
Tech Tape Preview

Exclusive Built-In Wide Band Monitor Makes Tough Picture Quality Checks In
A Snap. The wideband monitor is an intregal part of the FS74A. Just turn on the
monitor and view any of the television channels in full detail on the CRT. Its full
4 MHz bandwidth helps you isolate problems that affect large-screen receivers,
but will go unnoticed on portable televisions. Use the new Video Out Jack for
bench testing and with other instruments for analyzing troublesome interference.

Built-In Autoranging AC/DC Voltmeter And Ohmmeter Means You'll Never Be
Caught Short. Your troubleshooting capabilities are rounded out with AC and DC
voltage measurements and a special low resistance ohmmeter right at your
fingertips. Measure to 200 volts, right through the RF input. Or, measure the
resistance applied to the EXT DVM input up to 200 ohms.

The FS74A CHANNELIZER SR. is guaranteed to pinpoint TV-RF trouble quickly.
Call 1-800-SENCORE for more information . Or send for a " 10 Day Tech Tape
Preview "on the FS74A.

OrderDirect~
Call 1-800-CORE

(736-2673)

Pricing Note: All prices shown are U.S. dollars. Canada must
add applicable Duty, Freight, and F.S.T. Prices and specifica
tions subject to change without notice. Buyers Guide 7



LC102 AUTO-2*

• New, Improved, Dynamic, Mistake
Proof, LC Analyzer That Finds Defec
tive Components That All Other
Testers Miss

• Dynamically Tests Capacitors For:
Value From 1pF to 20F
Leakage With 1 kV Applied
Dielectric Absorption
Equivalent Series Resistance (ESR)

• Dynamically Tests Inductors From 1
uH to 20 Henrys For Opens, Shorts,
Value, And Even One Shorted Turn

• Dynamically Tests SCRs, Triacs, High
Value Resistors, And Transmission
Lines As An Added Bonus

RS232
Compatible

$1,895
U.S. Funds-Patented (Five Patents)

On GSA Contract

LC101 Z Meter"" capacitor-inductor Analyzer

RINGER IMPEDANCE MATCH

It's like having your own Standards Engineor
with you at all times.

Call For A 10 Day
Tech Tape Preview

RANOES p M
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SEN!COE LC101 CAPACITOR-INDUCTOR ANALYZER
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• Exclusive Dynamic Tests Analyze
Capacitors For:
• Value • Dielectric Absorption
• Leakage • Equivalent Series

Resistance (ESR)

• Dynamically Analyzes True Inductance
Value And Effective Q (Quality) With A
Patented Ringer Test

• Adapts Your Interface-Ready Sencore
Instrument To Any Personal Com
puter, Without Costly Modifications

• Allows You To Perform Computer
Accurate Analyzing And Storage For
Permanent Records

• Lets You Modem Your Tests And
Measurements, Eliminating Unneces
sary Trips To Remote Locations

• Exclusive Automatic Setup And Test
Message Simplifies Use With Any
RS232 Compatible Computer Or
Controller

• Automatically Makes All The Tests,
Compares Them To EIA (Electronic In
dustries Association) Standards And
Reads The Results As Good Or Bad
Enter All Information Right From The
Component

• Extends Your Testing Capability To
Places Where An AC Cord Won't
Reach With Rechargeable 9-Hour
Battery Or AC Operation

• Finds Distance To Within Feet Of Open
Or Shorted Transmission Lines

• Checks Leakage As Low As One
Microamp With Up To 1000 Volts
Applied In Cables, Switches, PC
Boards, And Connectors

$995
U.S. Funds-Four Patents

On GSA Contract

• Selectable Baud Rates Along With
Data, Parity, And Echo Settings Match
Any RS232 Configuration

• Data Indicator Lights Inform You When
Data Is Being Sent Or Received

$395
U.S. Funds
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In the stereo decoder block, the 19 kHz pilot is
recovered and doubled in frequency to regen
erate the 38kHz subcarrier. Most quality
receivers use a type ofPLL circuit to insure
exact reproduction of the 38kHz subcarrier. If
the regenerated 38 kHz is off by even 2 Hz or
less, or is a few degrees out of phase with the
original 38kHz, degraded separation will
occur. The 38kHz subcarrier is then combined
with the DSBSC L-R intelligence in a DSBSC
demodulator. The output of this demodulator
is L-R information at its original 50Hz to 15
kHz frequency.

The only thing needed to get stereo is to
combine the L+R and L-R channels. This is
done in the stereo matrix, which is shown in
Figure 3.

(Subscribers to an SCA service have a special
receiver that detects the special SCA signal.
Such receivers normally do not have the stereo
decoder circuits, nor the stereo matrix. Instead,
they have a second FM detector located after
the main FM detector).

Fig. 2: Signals from the left and right audio sources are "multiplexed" at the transmitter.

add useless modulation to the main FM car
rier. To prevent overmodulation of the FM
carrier, the modulation of the main L+R
channel would need to be reduced, which
would degrade mono reception. But, with the
subcarrier removed, both the L-R subchannel
and the L+R main channel can provide maxi
mum modulation to the RF carrier without
causing overmodulation. It might seem that
the modulation from the L+R channel would
still need to be reduced. After all, won't 100%
modulation from the L+R channel plus 100%
modulation from the L-R subchannel produce
overmodulation? The answer is no. The reason
is because the L+R and L-R channels inter
leave-that is when one provides maximum
modulation for the FM carrier the other is at
minimum. No combination of audio intelli
gence will ever overmodulate the RF carrier.

You may be wondering why an AM process
rather than an FM process is used to move the
L-R information to a new frequency. One
reason is quite simple. Recall that in order to
achieve good stereo, the phasing differences
between the left and right audio sources must
be extracted from the L+R and L-R subchan
nels. IfFM were used to move the L-R sub
channel this critical phasing would be nearly
impossible to maintain.

19 kHz Pilot: At the receiver, the L-R sub
channel must first be lowered back to its
original frequency before it can be matrixed
with the L+R signal. This would present no
problem if the stereo subchannel that is trans
mitted contained the 38 kHz subcarrier. But
since it is not, it must be reinserted. In order
to reconstruct the original left and right audio
with good separation and low distortion, a 38
kHz signal that exactly matches the original
38kHz in frequency and phase must be rein
serted. In order to obtain a nearly perfect
match, a 19 kHz pilot which is 1/2 the 38 kHz
subcarrier frequency is sent. (In actuality, a
19kHz signal is used at the transmitter to
obtain the 38 kHz subcarrier. A sample of that
19kHz is sent as the pilot).

SCA: The last portion of the MPX signal is the
Subsidiary Communications Signal (SCA).
This transmission, which was approved by the

FCC in 1955, allows radio stations to broad
cast music to private subscribers if they
choose. Since the intelligence on the SCA
channel is audio, it must also be moved to a
higher frequency to prevent interfering with
either the L+R or L-R channels. In the case of
the SCA channel, an FM modulation process
is used. The SCA channel is mono only, and
only has a 7 kHz audio bandwidth. Some
better-quality FM receivers contain an SCA
trap that prevents the SCA signal from inter
fering with the L+R and L-R channels which
would degrade the audio fidelity.

DETECTOR AND STEREO DECODER

L+R

FMDET SCA TRAP

~ PILOT

-----I ~9kHz

Stereo
Indicator

Fig. 3: The receiver's stereo decoder recovers the left and right audio signals.

The Stereo Decoder

The block diagram of the MPX portion of a
receiver is shown in Figure 3. The first block
is an FM detector. The FM detector removes
the MPXmodulation from the RF carrier, and
has at its output the MPX signal that we've
already studied, and seen in Figure 1.

Since nothing was done to the L+R signal
before it modulated the carrier at the trans
mitter, it is ready to be combined with the L-R
signal in the matrix. The stereo subchannel,
however, is not yet in its original L-R form.
The L-R stereo subchannel must first be
moved back down to the 50 Hz to 15 kHz
signal where it started out. This is done in the
stereo decoder block.

Obtaining Top Stereo
Performance

From this review ofMPX theory you can see
some of the areas that are critical to good
quality stereo reproduction: the bandwidth of
the RF and IF stages must be sufficient other
wise the L+R and L-R sidebands will be
restricted and poor separation and even dis
torted audio will occur; the FM detector must
be aligned properly, if not poor separation and
distortion will again result; the pilot recovery,

MATRIX DE-EMPH. To LCH Audio Amp

DE-EMPH.

To RCH Audio Amp

and 38kHz regeneration circuits must be
nearly perfect if the receiver is to come close to
65 dB separation; the SCA trap, if used, must
be set to reject any signals which may cause
noise in the stereo circuits.

In short, every stage in the receiver must be
operating at optimum performance. Only then
will your customer realize the full benefit of
today's high-performance stereo tuners and
receivers. To find out how you can be sure
every receiver you work on is performing as
it should, call your Area Sales Engineer today
at 1-800-SENCORE and ask him about the
All New SG80 AM Stereo - FM Stereo
Analyzer. 0
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ervi
roblems

by Brian Phelps, Marketing Communications Writer

• Connect Your Probe Directly To The
Horizontal Output Transistor Collector
Without Fear Of Damage

• Completely Analyze The Horizontal Pulse
At The Touch OfA Button

• Pinpoint Symptoms 10 Times Faster Than
With Any Other Method

When You First Apply Power, You Can Separate Startup,
Shutdown And HV Symptoms Using Your SC61 Waveform Analyzer. • •

T here is one test point_¥4hich gives the
most information about startup and
shutdown problems. Ifyour test equip

ment is properly protected, you can connect to
the collector of the horizontal output transis
tor (HOT). Protection is important, since the
test point normally has between 900 and 1500
volts (peak-to-peak). Most scopes are protected
to only 600 volts, and some to only 400 volts.
The Sencore SC61 Waveform Analyzer,
however, can make measurements to 2000
volts, and is protected against overloads to
3000 volts.

the regulator allowing too much voltage to be
applied to the output transistor. Voltages
which are low (but present) indicate a bad
power supply or excessive loading in the out
put stage-a bad output transistor or load on
the secondary of the flyback transformer
which is drawing too much current,

Peak-to-Peak Level

The amplitude of the collector signal tells
whether the output stage is running effi
ciently. If the pulse is too large, the high

voltage will build too high, and trigger the
shutdown circuits. Excessive amplitude may
be caused by a bad DC regulator, the pulse
being too narrow, or by an open in one of the
secondary flyback loads.

Pulse Width

If the flyback pulse is too narrow, the high
voltage increases rapidly. The pulse should be
between 12 and 14 microseconds. The SC61's
Delta Time function lets you quickly check for
the correct time. (Remember to make the

To analyze this signal, you need to know its
normal makeup. In the next few paragraphs,
we will explain the signal in general terms.
See Sencore Tech Tip #118 if you want more
details about analyzing this signal.

Waveshape

6. Press ''DCV'' 1. Set to 200 2. Set to "DC"

Figure 1 shows the ideal waveshape. The two
most common waveform defects are a deep
saddle or a noisy baseline. A deep saddle often
shows there is a short - either in the flyback
itself or in one of its loads. Since the normal
saddle depth varies from one receiver to the
next, be sure you compare the measured
waveform to the schematic to see how much is
normal. Hash, ringing, or noise on the
baseline could be caused by a mechanical
defect (such as a cracked core), or by a defect
in the driver transformer.

DC Voltage

Improper DC voltage can cause either startup
or shutdown problems. Startup problems are
often caused by a failure in the power supply
circuits. Shutdown problems can be caused by

~ TIGUATIV I4ar~m#Y ~ ~~ •

3. Set to 10 us

LAD OIRLCT ~
WITH10xPRQOC

VERTICAL
POSITION

~
to

~
~

0 2

PEADDIALCT
WITH10xPRONK

cxA ~ DELTA MEASUREMENTS
APPV ~ INTENSIFICD ~ SOURCE

BEGIN PORTION END #0 AC iwi

~
~~
~

TIMEBASE-FREQ
I8Mg

4. Set to "AUTO" 5. Set to ''0''

Fig. 1: Before turning on the TV, set the SC61 up to view whatever happens when power is first
applied.
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Set Starts
And Then Shuts Down

Reduce Line To
85 VAC

Restart Set
Still
Shuts
Down

Set
Runs

Check Waveshape
And Pulse Width

Slowly Raise ACV

Is There An
Emitter Monitoring

Circuit.

Yes No

PPV At Shutdown
Was:

Above
Normal

At Dr
Below
Normal

Check Dutput
Transistor & Flyback

Check
Shutdown
Circuits.

Repair
~ Shutdown

Circuits

DCV At
Shutdown Was:

Above
Normal

At Dr
Below
Normal

Return to 85 VAC
and Repeat

Repair
Regulator

Check Pulse Width~
Or Find Open

Fig. 2: Follow these steps to find out what is causing a shutdown condition in a TV.

reading from the 10% to the 10% levels on the
pulse, not from the baseline to the baseline.)
The most common cause of a narrow flyback
pulse is a reduction in the capacitance
between the emitter and the collector of the
output transistor.

The First Step

Your first troubleshooting step needs to sepa
rate startup from shutdown problems. This
must be done when you first apply power,
since a quick shutdown has the same outward
symptoms as a startup problem. The collector
of the output transistor lets you do this
reliably.

WARNING

1. Always connect the TV to an isolation
transformer before making connections
to the internal circuits.
2. Do not try these procedures with test
equipment protected to less than 2000
volts DC plus peak AC.
3. Observe all precautions applying to
testing circuits with high operating
potentials.

The following procedures will use the features
of the SC61 Waveform Analyzer and the

PR57 "POWERITE" Variable Isolation
Transformer and Safety Analyzer.

Before you apply power to the TV, get your
SC61 Waveform Analyzer ready to observe the
collector at the moment of turn-on. Connect
the Channel A probe to the transistor collector
and the probe's ground to the chassis. Then
follow these steps:
1. Set the "Channel A" VOLTS/DIVISION

switch to "200".
2. Set the "Channel A" INPUT COUPLING

switch to "DC".
3. Set the TIMEBASE-FREQ switch to "1

microsecond."
4. Set the TRIGGER MODE switch to "Auto".

(NOTE: Don't use the "TV" mode, since you
are not looking at composite video.)

5. Set the TRIGGER LEVEL control to "O" to
detect any signal that comes along.

6. Press the "Channel A" DCV Digital
Readout selector button.

Your SC61 is now set up and ready to display
whatever happens the first few moments after
you apply the power. Set your variable, iso
lated supply to normal line voltage, and watch
the SC61's CRT as you turn on the power.

Ifflyback pulses appear, and stay on the
screen, you don't really have a startup or a
shutdown problem. Some other circuit is
causing a symptom that looks like a dead
receiver.

If flyback pulses build and then disappear,
you know that the set started, and was then
shut down. Some shutdowns happen in less
than a second. Others may not occur until the
CRT filaments warm up and the picture tube
begins to draw beam current.

If no flyback pulses appear, check the digital
display to see if there is any DC voltage
present. For more startup/shutdown tips, call
1-800-SENCORE and ask yourArea Sales
Engineer for a copy ofTech Tip #131. □

~ EICORE
AC 'POWERITE**

3 - 4 AMPS INTERMITTENTUSE

Fig. 3: When you reduce the AC voltage below the regulator's operating point, you have manual control of the voltage at the output transistor.
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I Sencore Tech Talk

The NTSC Signal Format Is Your Key To Servicing Video

T he key to successful TV and VCR
service is the composite video signal
(Figure 1). This important signal,

originating at the TV camera, contains all the
information needed to synchronize the scan
ning raster to produce a picture on the CRT,
line-by-line and field-by-field.

In the TV camera, video is produced by
scanning a photosensitive target with an
electron beam. The camera's scanned image
includes luminance (B & W video or Y),
chrominance (red (R), blue (B), and green (G))
as well as the horizontal and vertical scan
information.

IRE
SCALE

100.------

GRAY
LEVEL~~

4.77µsec.

+ 1-
7,5 ---------- ,. _0 -----------. '

BLANKING I
-20 LEVEL i
-40. I.-

-t

COLOR BURST
(8 CYCLES MIN.)

RIGHT SIDE/ f~ACKOF PICTURE

ORCHI ' "--BLACKj LErTsIDE LEVEL

/ OFPICTURE

1-•.•s--c.
} HORIZONTAL RETRACE TIME

HORIZONTAL
SYNC PULSE

Fig. 1: The drawingabove represents one hori
zontal line of video information. Note the im
portant parts of this waveform: black level,
white level, sync, and color burst.

Luminance (Y): Luminance or "Y" refers to
brightness information, or simply black and
white. The Y signals occupy a band of frequen
cies from DC to about 4.2 MHz; luminance is
formed by adding the primary red, green, and
blue video signals in the following proportions:

from the scene the TV camera sees. The TV
station transmits the luminance, color, and
sound on a 6 MHz Television Broadcast
Channel. Television receivers, regardless of
make, model, or manufacturer, receive the
signal, detect the video, sync, color, and sound
components and present a picture with sound
for the viewer. Television circuits vary with
manufacturer and model; some are complex
and others straight forward, but all have one
important thing in common-they all use the
same standard TV signal.

Use The Universal Block Diagram
To Simplify Troubleshooting

Block diagrams help you break the equipment
into functional blocks. In the case of a TV,
the basic blocks are the tuner, audio, video,
scanning, CRT, and power supply. A
"Universal" functional block diagram is
possible because TVs from every manufac
turer must receive and process the same
standard TV signal.

Servicing TVWith Your VA62A

TV troubles cause easy to recognize symptoms
when you relate them to raster, sync, video,
color, or audio. Can you tell which functional
block the following customer symptoms
indicate?

Customer: "All it has is a single horizontal
line." Your analysis? Raster - prove the
vertical stages good or bad.

Customer: "It just keeps rolling and rolling;
sometimes it stops and we can watch it." Your

analysis? Sync - start by proving the sync
separator good or bad.

Customer: "There's no picture, just snow."
Your analysis? Video - where do you start?
Prove the tuner good or bad, then move to the
video IFs.

Customer: "All the colors are wrong." Your
analysis? Color - prove the CRT can produce
red, green, and blue, then move to the color
circuits.

Customer: "The sound comes and goes." Your
analysis? Audio - start at the sound IF and
work right up to the speakers.

Are most symptoms more comoplex? No, not
really, once you're familiar with how TVs
work and have a basic block diagram, you can
zero in on any functional block. Then use your
VA62A substitute signals to isolate the
trouble to the defective stage.

When a set comes into your shop, give it a
quick performance check, including such
things as tuning, video, brightness, contrast,
color, sync, vertical, horizontal, convergence,
and sound. With your VA62A, you can check
all of these important functions without
taking the back off the set.

To increase your TV servicing success, Call
1-8O0-SENCORE and ask your Area Sales
Engineer for a copy of Sencore's popular "TV
Proof of Performance Test". □

.30 Red

.59 Green

.11 Blue

or Y=O.3OR + O.59G + O.11B

Chroma: The color signals (red, blue, and
green) are processed into R-Y and B-Y, and
become the I (in phase) and Q (in quadrature
or 90 degrees out ofphase) inputs to a bal
anced modulator whose carrier is positioned
near the high end of the TV channel (at 3.58
MHz). Green is recovered at the receiver as
the R-Y (red minus luminance) and B-Y (blue
minus luminance) signals are processed.

A precision 3.58 MHz signal is necessary at
the receiver to properly demodulate the color
components, therefore eight or ten cycles of
the color carrier (color burst) are included in
the composite signal as a reference to phase
lock the receiver's color oscillator.

Composite video includes the scanning sig
nals, color reference, and picture elements
16

Fig. 2: The functional block diagram helps you isolate the trouble in the set you are testing.
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• Dielectric Absorption Can't Be Found With
''Value Only" Testers

• Leaky Capacitors Act Like Resistors-Most Can't
Be Found With An Ohmmeter

• ESR Robs Power From The Circuit-Only The
Z Meter's Patented Circuit Can Measure ESR
Dynamically

Capacitors Can Change Value, Become Leaky, Increase In ESR, And
Develop Dielectric Absorption Just By Sitting On The Shelf...

D id you think capacitor use was on the
decline? It might surprise you to learn
that more capacitors are used in

today's modern solid-state chassis than were
used in the old tube sets. With modern
condensed circuitry and extra filtering needs,
you'll be seeing a lot more defective capacitors,
not less.

Naturally, capacitors and the problems
associated with them are here to stay. Your
challenge is to recognize symptoms of
defective capacitors and track them down as
fast as possible.

Most capacitors fail in-circuit, but they also
fail just lying in the parts bin. These failures
can be traced to one of four things: value
change, excessive leakage, excessive dielectric
absorption (DA), or high equivalent series
resistance (ESR).

The LC102 AUTO-Z™ is the only capacitor
analyzer on the market that lets you make all
four of these important tests automatically. In
this article, we're going to take a look at some
actual case histories of capacitor related prob
lems. You'll see why the AUTO-Z is such an
important part of everyday troubleshooting.

The lower capacitance value couldn't meet the
filtering requirements for this power supply
(figure 2).

Even though the LC102 easily found this ca
pacitor defect, only about 25% of the problems
associated with capacitors are value related.
Three out of four failures are caused by other

Fig. 1: A television with ripple in the picture
usually has a problem with one of its power
supplies. ls theproblema loadeddownsupply,
a bad rectifier diode, or a bad filter cap?

problems. A "value only" capacitance meter
isn't enough to find most of the capacitor
problems in today's circuits.

Dielectric Absorption-The
Hidden Failure

One common problem associated with capaci
tors is dielectric absorption (DA). DA is one of
those "mystery" problems you won't find with
a "value only'' tester. Dielectric absorption can
cause very real circuit problems. Let's con
sider the experience of one of our customers to
see the effect ofDA.

A customer was convinced that the AUTO-Z
which he had recently purchased was not find
ing bad capacitors. The capacitors were 22 uF
and were located in the vertical stage of a tele
vision. The customer knew the capacitors
were bad because replacing them cured the
linearity problems. He told us the AUTO-Z
tests he performed showed the capacitors as
"GOOD".

Measuring one of these capacitors on the
AUTO-Z showed a value of 24.5 uF and less

Capacitors Change Value

How often have you seen a set that has the
''bends" or 60 Hz ripple, like the set shown in
Figure 1? Several types of failures commonly
cause this kind ofproblem. A bad rectifier, a
bad filter choke, a bad filter capacitor, a
circuit loading a power supply, or a combina
tion of several things could be the cause.

In the set shown here, we found that a 600
uF, 200 VDC filter capacitor had decreased in
value. The LC102 AUTO-Z showed the
capacitor's value had actually fallen to 320
uF, almost 50% lower than the marked value.

Value decreased
to 320 uF

C1031+te%614v+
680
1 kV

CA104 CR102

R101
470K
1/2W

L105
3,8uh

RF101
2.5

10 WATTS
LINE CORD ASSEMBLY~~ ~~ ~--~ ~~~~~~~
} L101 5AMP {

wm I

•
•~.-----------.'

120V

96 WATTS MAX BEAM
79 WATTS AVERAGE BEAM

S
6Vpp HORIZONTAL

Fig. 2: The AUTO-Z's Capacitance Value test showed C105 had decreased in value to 320 uF
causing the ripple in the picture.
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INCREASED
VALUE

180 V SOURCE

TO +27V TO + 180V
PW3000-N PW3000-M2
(21-E) (20-E)

R3126
3.0 MEG 15 3V

Q3019
SWITCH
DRIVER

R3122
33K

C3124T 082

Fig. 3: The defective transistors andhigh-value resistors in this TVverticalsection failedbecause
of C3071. The LC102AUTO-Z traced the problem down by revealing a high amount of leakage in
the capacitor.

resistor in series with the capacitor. ESR can
also affect the time constant in critical timing
circuits or upset DC biases. Let's look at an
example of a failure caused by high ESR.

Example: In one defective speaker system,
there was no output from one of the high
frequency tweeters. It was suspected that this
speaker had been damaged by excessive
power. The tweeter was checked, and, as
suspected, found to be defective.

When the new tweeter was installed, the out
put was low and distorted. New suspect? The
crossover network. It was the only other com
ponent that could cause a loss ofhigh fre
quencies in this unit. Figure 4 shows the
schematic of the crossover network. Notice
the only components that could affect the
output to the tweeter are Ll, Cl, and Rl. The
high frequency level control, Rl, was checked;
it tested good

than the maximum allowable leakage, both
which read "GOOD" on LC102°s display. It
sure appeared to be a good capacitor.

However, the customer had forgotten to per
form the ESR and dielectric absorption tests
as these tests were still new to him. The
capacitor passed the ESR test without any
problems, but the DA test yielded some
interesting results. The AUTO-Z dielectric
absorption test showed 13%-bad enough to
cause the poor linearity in this set.

Dielectric absorption is the result of a capaci
tor remembering a charge that was applied to
it. The results of this DA "memory'' vary,
depending on the circuit the capacitor is in.
In the previous example the capacitor was not
allowing the vertical ramp to be properly
shaped. As the voltage on the capacitor
changed, the memory effect ofDA opposed the
change, resulting in a non-linear picture.

Some circuits (like this vertical stage) will be
severely affected by DA. In other cases, a
small amount ofDA tells you the capacitor
has aged to the point where it should be
replaced. Even if it's not causing a circuit pro
blem yet, it may be nearing the end of its life.

Any capacitor that has more than 5% DA
should be questioned, especially in a critical
waveshaping circuit like the vertical stage of a
TV. Capacitors used as filters in power
supplies, however, can tolerate much higher
levels ofDA (up to 15%) before you see a
noticeable change. Be certain you judge the
performance of the capacitor on the type of
circuit it's used in and the circuit's operation.

Capacitor Leakage Upsets Bias
Voltages

Capacitors are supposed to block DC while
passing an AC signal. When a capacitor devel
ops leakage, it allows DC current to pass
through in large amounts. This causes bias
voltages to become incorrect and power
supplies to load down. That's what happened
with the following chassis.

The set came in for repair having only a single
horizontal line across the screen. Several
quick checks isolated the problem to the
vertical output stage. A little closer analysis of
18

the output stage showed that most of the
transistors were biased into cutoff. When the
technician checked the transistors, he found
that most of them were bad.

Further checking showed that the bias resis
tors (see Figure 3), R3116 and R3117, had
greatly increased in value. When they were
replaced, a full raster returned, yet a continu
ous flickering indicated that something was
still wrong. Measuring the voltage at Ml
showed that the 180 volt supply was low,
even after all the transistors and related bias
components were confirmed good.

One possible culprit remained-C3071. The
capacitor's value was OK, but the AUTO-Z's
leakage test showed a high amount of leakage.
The capacitor had so much leakage that it was
acting like a resistor and loading down the
180 volt power supply.

While a leaky capacitor acts like a resistor,
you cannot find a leaky cap with an ohmmeter
or even a voltmeter. Leakage in a capacitor is
not linear; it depends on the voltage applied to
it. The LC102's Leakage Test applies up to
1000 volts to catch even the capacitors that
break down under full load.

ESR Is More OfA Problem In
Today's Circuits

ESR is the Equivalent Series Resistance of a
capacitor. It is a standard characteristic,
expressed in ohms, that represents all of the
energy losses in the capacitor, despite the
source. Capacitor ESR is a combination of lead
resistance, foil/capacitor plate resistance,
resistance of the lead welds, and the energy
lost in the dielectric itself.

Capacitor ESR robs power from the circuit.
Charging current flowing into and out of the
capacitor must flow through the ESR, wasting
energy in the form ofheat. In power supplies
operating at 60 Hz, heat loss is fairly low.
However, in many modern circuits, such as
switching mode power supplies, the operating
frequency is in the kilohertz range. This
causes the current to flow at a higher rate,
and the heating effect increases.

ESR decreases the ability of a capacitor to
filter correctly. In effect, you are placing a

High ESR reduces
tweeter output

Input
Audio
Signal

R1

Tweeter

Midrange

Fig. 4: The ESR in C1 limited the signal deliv
ered to the tweeter.

Capacitor Cl (10 uF, 200V) was removed from
circuit and checked with the AUTO-Z. The
value read 10.8 uF, well within the tolerance
range for this capacitor. Leakage and dielec
tric absorption also showed "GOOD" indicat
ing their values were within the acceptable
limits.

When ESR was tested, it measured 176 ohms
with the display plainly showing "BAD". The
maximum limit for this type of capacitor is 27
ohms, as shown in the lookup charts in the
LC102 manual. But since the chart is already
entered in the internal memory ofAUTO-Z,
there was no need to look up the number. The
AUTO-Z does that for you automatically.

Since this capacitor was in series with the
level control, it dropped most of the signal and
decreased the speaker output. Replacing the
defective capacitor found by the AUTO-Z
restored the full power delivered to the
tweeter.

Watch For Value Change In Shelf
Electrolytics

Electrolytic capacitors have a moist, "paste
like" dielectric. The capacitor's body is sealed
to prevent air from drying out the dielectric.
Nevertheless, the dielectric eventually dries
out and the capacitor's value drops drastically.
Ceramic capacitors are also subject to drastic
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If the leakage is above the maximum allowed,
you can reform the capacitor's dielectric with
the AUTO-Z's test voltage. The dielectric can
reform when a voltage, with a limited current,
is applied to the capacitor's terminals for a
period of time. Your Z Meter provides the
necessary test voltage and current limiting to
allow you to reform electrolytic capacitors.
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Capacitors Develop DA On The
Shelf, Too

Fig. 5: Youshouldalways checkreplacementcapacitors withyourAUTO-Zbefore installing them.
In this Sylvania set, the replacement capacitor was also defective, resulting in the set randomly
tuning channels.

"on shelf' value changes. Instead of the dielec
tric drying out, the plates in ceramic capaci
tors become cracked from mechanical stress.
An example of this failure happened to a tech
nician who was working on a Sylvania set
(Figure 5).

The set came into the shop several days after
an electrical storm hit the area. The customer
complained that the set was stuck on a par
ticular channel and he couldn't choose any
other. Being familiar with this symptom, the
service technician quickly found the problem:
C32 (.001 uF) on the memorymodule was
shorted.

He found a replacement capacitor in his parts
bin and replaced the defective capacitor. It
fixed the problem-or so he thought.

It didn't take too long for the shop to get a call
from the customer. This time the set wasn't
stuck on a particular channel; the set was
changing channels randomly.

After studying the output lines of the encoder
and the keyboard, the technician decided that
the encoder was causing the set to switch to a
different channel-not unlikely since the
memory/encoder chip was probably damaged
by the electrical storm. Of course, he didn't
have the IC, so he had to order one.

After a week, the IC finally arrived. The tech
nician carefully installed the new IC, only to
find that the set still randomly switched
channels. He knew it wasn't the chip, so
maybe it was something on the chip's input.
One by one he removed and checked the
capacitors on the input lines. They all checked
OK, except C32, again. This time, it measured
just 2.5 pF. The tech replaced the capacitor
again, this time checking the replacement
with his LC102 AUTO-Z, and the set worked
fine.

The technician wasted more than a week
because he didn't check the shelf capacitor
before he inserted it in circuit. Don't count on
replacement capacitors being good. Capacitors
can change value, become leaky, increase in
ESR, and develop dielectric absorption just by
sitting on the shelf. You should always test
replacement capacitors with the AUTO-Z first,
even if they just came from the supplier!

The Case Of The Leaky Capacitor

As electrolytic capacitors age on the shelf,
they often develop leakage. Placing a leaky
capacitor into a circuit can have disastrous
results, as this technician told us:

The technician worked for a company that
manufactured photographic equipment. He
explained that they were using a 1240 uF, 360
VDC capacitor in the power supply of a
camera strobe unit. At the time of production,
the company ordered an extra 3,000 capacitors
for their service centers to use as replace
ments. Most of the replacement capacitors sat
on the warehouse shelves for 3 years before
they were needed. Then, one by one they were
used in service units.

Dielectric absorption can also develop while
capacitors sit on the shelf. Here's an experi
ence a servicer told us about that shows the
importance of doing all four capacitor checks,
especially on off-the-shelf replacements.

A TV came into the shop with a vertical height
problem. The picture wasn't completely
collapsed, but it had very poor linearity. Sus
pecting bad capacitors, the technician checked
every capacitor in the vertical feedback loop
with his "value only" tester.

When each checked good, he decided to
recheck them with his LC102 AUTO-Z. Each
capacitor showed good value, good leakage,
and good ESR. But, one of the 50 uF capaci
tors had 50% dielectric absorption.

Quite certain that he had found the problem,
the servicer grabbed a replacement 50 uF ca
pacitor out of the parts bin. Just to be sure, he
checked it on his AUTO-Z. It read the correct
value, had low leakage, and low ESR.

The dielectric absorption test, however, re
vealed that the replacement capacitor also
had about 50% DA. Ifhe wouldn't have
checked the replacement capacitor with his
AUTO-Z, the TV's symptom would have been
exactly the same as before. That probably

Fig. 6: Capacitors can develop leakage just sitting on the shelf. Use the LC102AUTO-Z to detect
and reform these capacitors.

The technician was in for a surprise when he
turned on the power to one of the serviced
units. Several replacement capacitors had
developed excessive leakage while sitting on
the shelf. About 15 minutes after power was
applied, heat and pressure caused the capaci
tors to explode, spewing oxide paste through
out the power supply.

You can prevent this from happening in your
shop by checking every capacitor you take off
the shelfwith your AUTO-Z. If the leakage is
below (or quickly falls below) its acceptable
amount, you can put the capacitor into circuit
without worry.

would have caused him to believe the capaci
tor was not the problem, sending him on a
wild goose chase.

Another 50 uF capacitor in the parts bin
checked good on all four AUTO-Z tests. When
this capacitor was put into the circuit, the set
worked fine. The AUTO-Z came to the rescue
again!

Need more information? Would you like to put
an LC102 AUTO-Z on your bench and try it
out? Call 1-800-SENCORE and talk with your
Area Sales Engineer. He'll work with you to
end your capacitor testing problems for good! □
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Sencore's Career Opportunities

Tom Schulte
Application Engineer

With the pace of technological advance
ment quickening, Sencore offers me a
unique opportunity to play a leading role
in the development of innovative elec
tronic test equipment for a number of
markets. In my position as a member of
theApplicationEngineeringdepartment,
I play a key role by providing the cus
tomer information necessary to make
critical decisions in the equipment devel
opment process.

You've Seen Our Products, Experienced Our
Service, SoNow Join Our Team

Sencore, located in Sioux Falls, South Dakota, is expanding its
operations in several areas and is seeking high-energy, goal
oriented individuals to help us leap into the 90s. Our success
depends on our innovative products, as well as themany Sencore
employees who always strive to achieve their best.

Sencore Offers:
✓ A proud tradition through our 40 years in the test

instrument industry

✓ Continuing educational opportunities

✓ A competitive salary and benefit package to include:
• Major medical and life insurance coverage
• 401K, Flex 125, and Profit Sharing

✓ A professional, teamwork environment

✓ A modern facility, using state-of-the-art technology

✓ Technical and management advancement opportunities

Present Openings
Allpositions require relocation to Sioux Falls, SD.

Mike Pursel
Government Sales

With the increasing complexity of elec
tronics, the 1990s look bright at Sencore.
That's why I'm excited to be part of the
Sencore team. I ensure everything is in
place to make it as easy as possible for my
customers to purchase and utilize Sen
coreproducts. This includes anythingfrom
technical sales presentations, informa
tive discussions about competition, orfield
visits. Everyday is different depending on
who I am talking with. It makes coming to
work fun.

Test Equipment Sales

Combine your technical degree and communi
cation skills to market our products directly to
the customer via the telephone. As a Sencore
Phone Sales Engineer, you will sell our prod
ucts to a strong customer base within an as
signed territory, while providing superior cus
tomer support before and after the sale. If you
are an aggressive, self-directed individual, this
is the career opportunity for you. Extensive
sales and product training provided. Excep
tional income potential is yours with our ag
gressive guaranteed commission draw pro
gram. Position requires:

• 1-2 years of proven sales experience or strong
desire to enter sales

• Minimal travel
• Good understanding of test equipment

applications

If diversity is something you've always desired,
ourApplication Engineering Department has all
you want and more. As an Application Engineer,
you will conduct market research, specialize in
new product development, write technical sup
port material and answer customer inquiries on
the application and use of Sencore instruments.
In addition, you will take our products directly
to the customer by conducting seminars and
attending trade shows. Position requires:

• 2 years of audio, video and computer
troubleshooting experience

• Exceptional oral and written
communication skills

New Product Development

Take our products from conception to market
by becoming part of our design team. You will
be a part of a group that received 5 patents in
1989 alone. As a team member, you will be re
sponsible for conducting feasibility studies,
planning and designing circuitry, developing
and testing prototypes, and assisting in the
transfer of new products to Manufacturing.
Position requires:

• A mix of analog, digital and computer
programming experience

• 2 years of similar work, with an emphasis
in RF Design

Quality is an attitude, it's a commitment to ex
cellence and something that our customers
have always demanded. In our newly created
Quality Assurance Supervisor position, you will
have the opportunity to refine the qualities
which have been instilled at Sencore. As Q/A
Supervisor, you will be responsible for daily
supervision, developing and conducting all
finished product testing, auditing production
and service Q-points, monitoring and improv
ing yields, as well as special environmental
testing. Position requires:

• Experience in a Q/A electronic test
environment or related manufacturing
experience

• Supervisory experience or potential

Allpositions require a minimum of a 2-year degree in electronics or equivalent (Bachelors preferred).

Finally, Sencore realizes that where you live is just as important as where
you work. Our community of 100,000 offers a very healthy residential and
business climate, four institutions ofhigher learning, a superior standard
ofliving, low crime and affordable housing. Plus, SouthDakotahas no state
income tax.

IfSencore and Sioux Falls is the winning combination you've been waiting
for, give us a call at 1-800-SENCORE or send a cover letter and resume to
Sencore, Inc., Human Resource Department (SN), 3200 Sencore
Drive, Sioux Falls, SD 57107

For Quick Response, Complete The Career
Response Card And Mail Today!

Sencore, Inc., Sioux Falls, South Dakota
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The Business Plan-Essential To
Your Success

1 u

by Mark Ilse, Credit Manager

• Helps You Zero In On Strengths And
Avoid Weaknesses

• Simplifies Financial Decisions-Enhances
Growth

• Guarantees A Better Return On
Investment

Your Business Plan Is Vital To Success-To Be Truly Effective
It Should Be Put In Writing ...

D o you know whether your service busi
ness is making or losing money? Does
your accounting system monitor the

money you spend, where you spend it, and for
what purpose? Do you have an up-to-date
business plan?

More often than not, a successful servicer
will answer "yes" to these questions. Not
because his shop runs "by the book", or he
just happens to have a "knack" for making
money, but because he has learned good
business planning.

All businesses begin with a plan . . . some
quickly outgrow or ignore it. Why do some
businesses succeed and others fail? Planning
has a lot to do with it. Let's review business
planning and see why it is important to keep
your plan up to date. Whether your business
is new or ongoing, your plan should include,
but not be limited to:

✓ Your company's "mission statement"
and goals

✓ Marketing information
market size
market growth rate
pricing
competition

✓ Detailed internal plans
outline ofgoals
project management
personnel requirements and costs

✓ Financial data
costs needed to achieve company goals
expected profits
return on investment

When you make a business plan, the "mission
statement" forces you to take the time to
develop a clearly defined, well thought out
overview ofwho you are, what business are
you in, what you expect to accomplish, and
how you are going to do it. Deciding exactly
what business you are in is the most

important step. It makes everything about
your business fit into place, from setting up a
training program, to purchasing equipment, to
planning for profits. Do you need a pickup
truck, or a van? Do you want test equipment
for video, or for communications? Once you
zero in on "your business", you'll find it easier
to focus on your market and profit goals.
Marketing information helps you determine
which products to sell and what services to
offer to satisfy the needs of customers defined
in your mission statement. With an up-to-date
business plan, you'll know how to use:

TheBusinessPlan willhelpyouzero in on, plan
for, andpurchase needed instruments . . .

• Market research to determine needs,
trends, and competition

• Advertising to make the market aware of
your company's products and services

• Project management to tailor your
company's offering to known market needs

• Sales management/administration to
maintain customer records and provide
timely professional service

Detailed internal plans will keep your entire
company focused on "your business", accom
plishing your goals. Organization charts can

be used to show all functions and how they
relate to one another-guaranteeing that your
business will stay on track.

Financial control, vital to the health and
success ofyour business, should be tied closely
to your business plan. Your accounting system
must monitor the amount ofmoney you spend,
where you spend it, and for what purpose.
Every part ofyour business plan should be
monitored and the performance measured, to
control costs, minimize expenses, increase
profits, and guarantee return on investment.

Your business plan is a valuable asset, and
is vital to your success. To be truly effective,
it should be put in writing and updated at
least once a year. For more information on
business or instrument applications, call
1-800-SENCORE and ask for your Area
Sales Engineer. □

YourArea Sales Engineer can help you select
the instruments foryourbusiness application.
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Sencore Service - Dedicated To
Keeping Your Sencore Instruments
Working And Earning For. You
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by Bob Van Kirk, Service Manager
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• You Get Fast 72-Hour Service-No Extra Charge

• Your Instrument Is Updated With The Latest
Safety, Protection, And Reliability Improve
ments - No Extra Charge

• Toll Free Access To Service Professionals, To
Help You With Instrument Repair Questions -
No Extra Charge

Special VA62 Update Offer - Through February 28, 1990!

T he VA62 was first introduced seven
years ago, and at that time it met all
channel requirements. Since then, new

cable channels have been added to TV sets
and to cable systems. The VA62A now has
cable channels 2 through 99. You can have the
same channel capability with your VA62 ifyou
send it in to be updated. For $295, your VA62
can have the new performance specifications
of the VA62A. Besides having the same speci
fications, here is what you will receive in the
update package.

Fig. 1: Yourserviced instrument is refurbished
and quality checked like new units-then re
turned in new packaging.

Shipping Arrangements Made For
You -At No Additional Cost

Because shipping facilities may not be conven
ient for you, we will have UPS pick up your
VA62.

Then after it has been serviced, UPS will
deliver it back to you. Total shipping time
both ways should be less than ten days and
will be at no additional cost to you.
22

Three Day Turnaround Keeps
Down Time To AMinimum

Your VA62 will receive top priority and
should be back on its way to you within three
working days after we receive it. This will
hold down time to a minimum and allow you
to schedule your workload accordingly.

Additional Channels Equip You
For Today's New TVs

Your VA62 generates cable channels 2
through 73. With the EPROM update, the
VA62 is transformed into a generator that
produces cable channels 2 through 99. Most
new TVs have the capability to receive these
channels and the update allows you to test
these 26 additional channels.

Repair And Calibration - Plus
Circuit Repairs At No Additional
Charge

As part of this update, the VA62 needs to be
recalibrated. Calibration assures you the in
strument is operating at peak performance.
Also ifwe notice there is a defective circuit,
we will repair the problem at no additional
charge. NOTE:All Sencore instruments are
calibrated with standards that are traceable
to the National Institute ofStandards and
Technology (N.I.S. T.).

Product Improvements Added
At No Additional Charge

From time to time, our Engineering Staff
releases notices on how we can improve the
reliability of our instruments. Ifyour VA62
hasn't been returned within the last year, we
will add these circuit improvements at no ad
ditional cost.

New Literature And Front Panel
Completes The Update To A
VA62A

A new manual, schematic, and channel sheet
will be included with your VA62. The front
panel will also look new after we install new
escutcheons and pull chart. These finishing
touches will complete the update of your VA62
to a VA62A.

Ifyou cannot be without your VA62, we do
have a loaner program. These loaner instru
ments are available to you, for a small fee,
while you have yours updated. However, if
you are a member of the Sencore Key
Customer Club, there is no loaner fee other
than shipping.

Here's How To Order

Call your Sencore Sales Engineer Toll Free
1-800-SENCORE for details on how you can
become a Key Customer Club member. Ask for
the Service Department to get the entire VA62
update for only $295. □

Fig. 2: Our standard 72-hour turnaround on
service repairs and48hours onpartsgivesyou
maximum productivity from your test instru
ments.



Cut Your Video Troubleshooting Time By 54%*
With The VA62A Universal NTSC Video

Analyzing System
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VA62A Universal VideoAnalyzer
Patented

• Identify tunerproblems with
All-Channel, VHF, UHF, and Cable
RFGenerators.

• Pinpoint IFProblems with
modulated troubleshooting signal
andexclusiveprogrammable
IF/RFgenerators.

• Isolate any videoproblems with
patented video andstandard
color-barpatterns.

• Finddefective stages, without
disconnectingparts, using exclusive
phase-lockeddrive signals.

• Test yokes andfiybacks, plus
measure signallevels with
autorangeddigitalmeter.

* Based on a nationwide survey ofusers who reported
an average time savings of54% compared to their
previous test equipment.

Call 1-800-SENCORE
(736-2673)

Update ForNew
Technology With Exclusive
Phase-LockedAccessories

VC63 VCR TestAccessory

Solve the VCR
servicing challenge
with substitute VCR
signals, phase
locked to your
VA62A.

NT64NTSCPattern
Generator
Meetall Warranty
Requirements by
adding the NTSC
full-fieldandsplit
fieldpatterns to your
VA62A Universal
Video Analyzer.

ST65 Video Analyzer Stereo
TVAdder
Easily test and
troubleshoot today's
newMTS Stereo
TVs & VCRs.

RG67NTSC Video Monitor
Adaptor

Expandinto analog
anddigital video
monitor service with
phase-lockedR, G, B
andIsignals.
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Find The Defective Capacitors, Coils, Resistors, SCRsAnd Triacs
ThatAll Other TestersMiss... With TheAllNew LC102AUTO-2"

Automatic Capacitor-InductorAnalyzer
• Dynamically tests capacitors for value
from 1 pF to 20 F, leakage with up to 1000
volts applied, dielectric absorption and
equivalent series resistance (ESR).
• Dynamically tests inductors, in-or-out of
circuit, from 1 uH to 20 Henrys for opens,
shorts, value, and detects even one shorted
turn.

• Dynamically tests SCRs, Triacs, High Value
Resistors, and locates the distance to within
feet of an open or short in a transmission
line for an added bonus.
• Automatically makes all of the tests,
compares them to EIA (Electronic Industries
Association) standards and reads the results
as Good or Bad. Enter all information right
from the component without look-up charts,
calculations, or errors.

• Extends your testing capability to places
where an AC cord won't reach, with
rechargeable 9-hour battery or AC
operation.
• An added feature alerts you that the fuse
has opened, and that there may be residual
high voltage on the component under test.
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It's like having your own Standards Engineer
with you at all times.

Five Patents
IEEE 488

BUS-COMPATIBLE

RS232
Compatible
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