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Imagine If You
Could Divide

_._...(; ..- .~ ~ ~ ~

Every TV Into
Its Functional
Blocks!

- Productivity would rise.

- Profits would increase.

- Inventory would decrease.

- Estimates would be more accurate .

Physically cutting the TV chassis into the
functional blocks isn't practical, but there is a
way you can electrically isolate them. There's
a way that will help you determine defects by
simply watching the CRT. And there's a way to
isolate horizontal circuit (startup/shutdown)
faults without risking damage to replacement
components- or your pride.

Sencore has been designing instruments
that allow servicers to use signal injection for
troubleshooting for many years. Now, with the
new TVA92 TV Video Analyzer, TV servicing
actually pulls the entire TV together while
isolating individual stages.

~
7om-

Now you can isolate TV defects, troubleshoot
startup/shutdown problems, test expensive TV
components, plus accurately estimate TV repair
costs in minutes with:

• Exclusive "TV OFF" horizontal output load test
• Dynamic tests through a simple 3 lead hook-up
to the H.0.T.

• Horizontal output transistor sub and drive
• Universal substitute TV signals
• Patented ringer test to pinpoint shorted turns in
flybacks, IHVTs, yokes, and switching transformers

• An exclusive yoke drive signal
• DC biasing supply
• Built-in monitor for all sub-signal results and making
DCV and PPV measurements
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If you're looking for the only complete TV
Analyzer to help build your TV servicing business
- reserve your new TVA92 TV Video Analyzer

- today. Act now and lock-in special limited
introductory pricing. (New video demonstration
tape available upon request.)

Call 1-800-SENCORE ext. 509
(736-2673)
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Analyzing TV Startup/Shutdown
And Horizontal Problems With
The TVA92 TV Video Analyzer's
"Dynamic Tests"
By Glen Kropuenske, Application Engineer

On The Cover
Only Sencore lets you buildyour
business with the New "Tech Choice
System." Innovative products and
exclusive tests save you precious
time and help manage your service
center more efficiently. Read on for
details.
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I t seems nothing happens in a TV chassis
until the horizontal output stage
operates. In many ways, this stage is the

heart of the TV receiver. It is directly
responsible for horizontal scanning, CRT
high voltage & focus, scan-derived power
supplies, and flyback gating signals. Defects
in other TV circuits commonly alter the
normal operation of the horizontal output
stage, in turn affecting many other circuits.

The horizontal output stage, more than any
other stage of the TV, provides a wealth of
servicing information. You can quickly
diagnose power supply, horizontal
output/high voltage, startup/shutdown, or
horizontal drive problems with only a few
measurements. Yet, many servicers avoid
making measurements in the horizontal
output stage because of the difficulty of
interpreting measurements and for the fear
of damaging their test equipment.
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Fig.1: The Dynamic Tests of the TVA92 are designed to
analyze the TV's horizontal output/flyback circuits when
the TV is "ON" guiding you to suspect circuits or
components.

The Sencore TVA92 TVVideo Analyzer is
specially designed to provide fast, automatic
voltage and waveform measurements in the
horizontal output stage. These measurements
can quickly guide you to a suspect circuit or
component to speed your repair process. In
this article, we'll show you how to use the
TVA92's "TV ON" measurements, including
the DCV, Pulse PPV, Pulse Time µS, and
Input Drive "Dynamic Tests" to speed up
your TV servicing. In a future article, we'll
show you how you can use these
measurements while using the TVA92's
horizontal output substitute transistor.
Lets get started!

Simple Three Lead Hookup To
Any TV Chassis

The Dynamic Tests of the TVA92 are
designed to analyze the TV's horizontal
output/flyback circuits when the TV is "ON."
All of the TVA92's Horizontal Output
Dynamic Tests are made through a simple
three lead hookup to the TV's horizontal
output transistor. The colored connectors of
the Dynamic Tests lead attach to the
collector, base, and emitter lead ground of the
chassis horizontal output transistor. This
specially constructed lead is designed to
withstand the high voltages present in the
TV's horizontal output stage providing you
with maximum equipment protection.

FLYBACK/IHVT

~

Fig. 2: All the DYNAMIC TESTS are made with a simple
three lead hookup to the collector, base, and emitter ground
of the TV's horizontal output transistor or equivalent circuit
points.

Identifying B+ Supply Problems

The horizontal output stage requires a DC
power supply voltage at the primary winding
of the flyback transformer. This B+ voltage
ranges from approximately 12 volts in small
B&W displays to 160 volts in larger color
displays. The power supply voltage directly
determines the flyback and yoke current
levels in the horizontal output stage which in
turn determine the high voltage and CRT
beam deflection. Therefore, the power supply
voltage must be normal for proper high
voltage and deflection.

If the B+ voltage is missing, the horizontal
output stage will not produce flyback or yoke
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current. If the B+ voltage is lower than
normal, the flyback and yoke currents are
reduced resulting in reduced high voltage and
horizontal deflection. If the B+ voltage is
higher than normal, the flyback and yoke
currents will be excessive, resulting in
increased deflection and high voltage. If the
resultant high voltage is much higher than
normal, the safety shutdown circuits will
"shut down" the horizontal output stage.

The TVA92 measures the B+ voltage at the
horizontal output transistor and displays the
value in its digital readout. The voltage
measurement is taken at the collector test
point in the TV's horizontal output stage with
respect to ground. The DCVmay be metered
when the TV is operating with its own
horizontal output transistor, when the
transistor is removed, or when the TVA92's
subbing transistor is used. The DCV
measurement works on any horizontal output
stages using positive B+ voltages ranging
from 0-200 volts.

The DCV readout alerts you to B+ power
supply problems. The DCV readout should
closely agree with the B+ power supply
voltage indicated by the schematic. A reading
that varies considerably from normal
indicates a change in the normal current load
on the B+ supply or a problem with the B+
supply itself.

If the DCV is low or missing, it indicates a
problem with the B+ power supply or possibly
a direct short to ground. Use the TVA92's
Horiz Output Load Test to identify and
isolate the short or excessive load on the B+
supply. If the Horiz Output Load Test
indicates a normal load, analyze the B+
power supply for defects. A higher than
normal B+ voltage usually indicates a power
supply regulator problem.

The PPV readout should agree closely with
the schematic which typically range from
500-1100 PPV. It is not unusual for PPV
levels to vary 50 VPP between chassis of the
same model. These inconsistent readings
indicate a change in the flyback primary
current, resonant timing change of the
horizontal output stage, or a leaky component
or loading of the circuit.

Absent flyback pulses cause the TVA92
readout to read "0.0." This tells you the
horizontal output stage is not providing a
path for flyback current or there is no B+
voltage. If a test of the B+ supply using the
"DCV'' Dynamic Test of the TVA92 shows
good, the problem is an open horizontal
output transistor or lack of drive at the base
of the horizontal output transistor. Use the
"INPUT DRIVE" Dynamic Test to verify the
presence of drive to the base.

If the flyback pulse PPV readout is
considerably lower than normal, the most
likely cause is a decrease in flyback primary
current. This can result from reduced B+
voltage, insufficient horizontal output
transistor gain (beta), or insufficient base
drive current. An increase in the flyback
pulse duration, determined by the resonant
timing of the horizontal output stage, can
also cause a substantial reduction in the PPV
readout. Use the "PULSE TIME µS" readout
to verify if the timing of the stage is normal.

A higher than normal pulse PPV indicates
the charging current to the retrace timing
capacitor is higher than normal (assuming
normal charge time). This may be due to an
increase in B+ supply voltage which increases
the flyback primary current. An increase in
pulse amplitude also results if the resonant
timing of retrace is shortened. This occurs if
either the inductance of the transformer or
retrace capacitor values are decreased.

Automatically Analyze Flyback
Pulse Time To Identify Horizontal
Output Defects

The flyback pulse time (duration) is actually
the rising and falling (charging/discharging)
time of the retrace capacitor. This duration is
the retrace time of the circuit as determined
by its critical timing components. The
duration of the TV's flyback pulse provides
useful information regarding the resonant
operation of the horizontal output stage. If
this timing has varied considerably from
normal (11.3-16.0 µS), it would indicate a
problem in the horizontal output circuit,
flyback, or flyback secondaries.

The duration of the flyback pulse is metered
and displayed automatically with the
TVA92's Dynamic Tests. Just use the
"PULSE TIME µS" position of the HORIZ
OUTPUT TESTS switch. The flyback pulse
time is measured at the collector of the TV's
horizontal output device with respect to
ground. The TVA92 lets you make this
measurement when the TV is operating with
its own active horizontal output transistor,
or when you use the TVA92's subbing
transistor.

The µS readout of the TVA92 is designed to
provide accurate, automatic flyback pulse
time readouts in horizontal output stages
with positive B+ voltages. The time readout
is automatically calculated from
measurements at approximately the 10%
amplitude point. The µS readout of the
TVA92 is optimized for flyback pulses
ranging in amplitude from 500-1100 VPP
which is typical ofmost color TV receivers.
Receivers with normal flyback pulses of less
than 500 VPP may read less than 11.3 µS.

A flyback pulse time of greater than 16 µS or
several µS longer than normal indicates an

Automatically Analyze Flyback
Pulse Amplitude To Identify
Horizontal Output Defects

A high voltage pulse is produced at the
collector of the horizontal output transistor
each horizontal cycle when the magnetic field
of the flyback collapses. This "flyback" pulse
provides important information regarding the
operation of the horizontal output stage. Just
the presence of a flyback pulse indicates
horizontal output transistor switching, the
presence ofB+ voltage, and a complete
flyback current path. Missing flyback pulses
indicate a missing drive, missing B+, or
complete short or open in the horizontal
output stage.

The amplitude of the flyback pulse is
important because it reflects the levels of
flyback current and resonant timing of the
stage. This amplitude is safely metered and
displayed by the TVA92 using the "PULSE
PPV'' position of the Horiz Output
"DYNAMIC TESTS" switch. You can make
this measurement when the TV is operating
with its own active horizontal output
transistor, or when you use the TVA92's
subbing transistor.

OUTPUT LEVEL/DVM

~ ~

HORIZ OUTPUT TESTS

OUTPUT LEVEL/DVM HORIZOUTPUTTESTS

~ ~ L08••□

HORIZ OUTPUTTESTS
~ ~ 58T DYNAMIC TESTS

OUTPUT LEVEL/DVM

~ ~

Fig. 3: The TVA92 provides four automatic and dynamic test measurements at the HOT through a simple three lead
hookup.
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open yoke circuit, or reduction in yoke
inductance or series capacitance values.
Check for an open in the yoke series circuit
path or yoke itselfwith the TVA92's patented
Ringer test. Also check the yoke series
capacitor with a Sencore Z Meter for all
capacitor defects: value, leakage, dielectric
absorption, and equivalent series resistance.

A flyback pulse time ofless than 11.3 µS, or
several µS less than normal indicates a
reduction in effective values of the flyback
inductance or retrace timing capacitance.
Reduced timing may be caused by a flyback
shorted turn, yoke shorted turn, or reduction
in retrace timing capacitor values. Loading
on the secondary of the flyback transformer
will also effectively reduce the inductance of
the flyback transformer, reducing the flyback
pulse time.

Identifying Shutdown, Startup
Pulses, Or Intermittent Drive

The TV's horizontal output transistor acts as
a switch providing a path for flyback and
yoke currents. The horizontal output stage
cannot operate if the horizontal output
transistor is not being switched on and offby
a drive signal to its base.

The "INPUT DRIVE" position of the TVA92's
HORIZ OUTPUT TESTS switch monitors the
presence of drive to the base of the horizontal
output transistor. An "ON" indication in the
TVA92's digital display indicates a drive
signal is present to the base of the horizontal
output transistor. An "OFF" indication
indicates that a base drive signal is not
present.

The "INPUT DRIVE" readout of the TVA92 is
designed to assist you in isolating startup,
shutdown, or intermittent TV symptoms. The
"INPUT DRIVE" readout detects even a
momentary change in the status of the input
drive signal. If initial startup pulses are
present for only a moment, the digital
readout of the TVA92 indicates a brief "ON"
display, followed by an "OFF" readout. The
"ON/OFF" display will alternate if the drive
is interrupted briefly by an intermittent in
the horizontal oscillator or driver stages.

Dynamic Tests Quickly Diagnose
TV Problem Symptoms

The best time to use the TVA92's TVVideo
Analyzer's Dynamic Tests is when a TV
performance check indicates a blank raster,
low or missing high voltage, and/or startup or
shutdown symptoms. Before performing the
Dynamic Tests, however, use the TVA92's
Horiz Output Load Test to identify and
troubleshoot severe loading or timing
problems in the horizontal output stage. This
lets you isolate severe problems which could
stress TV circuits and individual components
(see article in Sencore News #160, page 7).

If the TV's horizontal output transistor was
found defective and removed from the circuit
during initial testing, you do not need to

Variable Isolation Transformer
& SafetyAnalyzer

Patented-YouCan't GetThisAnywhereElse!

Avoid Embarrassment And Risk
- Know Beyond A Doubt That
Your AC Power (And The
Equipment You Service) Is
Right And Safe!

The PR57 "POWERITE" lets you know
that your AC power is right. Its output is
isolated and variable from 0 to 150 volts
or 470 Watts. You can continuously
monitor voltage, current, or wattage to
prove that the equipment under test
isn't drawing too much current at any
voltage setting.

The PR57's AC line leakage safety test
assures that excessive leakage is not
present on any exposed part of the equip
ment being tested. Perform this important
safety test on every electronic product for
your customer's security and your peace
of mind.

Conquer challenging shutdown problems
and eliminate callbacks. Lower the line
voltage to solve tough shutdown prob
lems; raise the line voltage to sweat out
intermittents or sensitive parts. Test every
set at high and low line voltage catching
stressed power supply components.
Identify AC line related problems like pic
ture width, sync, and intermittents in the
customer's home, or test in the shop at
their line voltage.

~

~ ~~ ~~
~
~~ ~~~~ ~

~ ~ ~ ~ -..•
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Five Ways To Make Sure Your Power Is
RighiAnd Safe

• It's an isolation transformer.
• It's a variable AC supply.
• It's a power line monitor.
• It's an amp/watt meter.
• It's a safety leakage tester.

4
What Is A Hot Chassis?

Many electronic devices that operate from the AC line do not
have an isolation transformer. These chassis must be
isolated from the common side of the AC line with an
isolation transformer to prevent shock hazards. The PR57
"POWERITE" also prevents the possibility of damaging the
device under test or instruments connected directly to the
chassis.

The PR57 AC "POWERITE" has an isolation transformer to
isolate chassis that have one side connected directly to the
AC power line to eliminate shock hazards during service. The
isolation transformer also provides safety for the test
equipment and prevents possible damage to the set itself.

replace the transistor before using the
TVA92's Dynamic Tests. With the transistor
removed, you may still use the Dynamic
Tests of the TVA92 to check the B+ voltage
and presence ofhorizontal drive. Simply
connect the Dynamic Test Leads to the circuit
board paths or components equivalentto the
elements of the horizontal output transistor.
With the TV's horizontal output transistor
removed, no flyback pulse will be produced,
resulting in "0.0" readouts in the Pulse PPV
and Pulse Time µS Dynamic Tests.

To test the horizontal output and high
voltage stages with the TV's horizontal
output transistor removed, you can use the
Horiz Output Device Sub & Drive capability
of the TVA92. The Horiz Output Device Sub
& Drive of the TVA92 lets you substitute for
the TV's horizontal output transistor and
replaces the TV's drive with a known good
horizontal drive signal from the TVA92. The
DCV, Pulse PPV, and Pulse Time µS tests
can all be used while subbing for the
horizontal output transistor.

For most TV symptoms, you will want to use
the Dynamic Tests of the TVA92 in the order
they appear on the HORIZ OUTPUT TESTS
switch. First check for proper DCV to check
the B+ supply. Then measure the flyback
Pulse PPV and Pulse Time µS to check for
the presence of flyback pulses and pulse
parameters. If these measurements compare
closely with the schematic values, the
horizontal output stage is functioning near
normal. If the measurements are
considerably different, use Table 1 in Tech
Tip #208 to help pinpoint the defect. (Call
your Sencore Area Sales Representative
for a copy.)

The TVA92 TVVideo Analyzer provides you
with many other exclusive TV analyzing
features. Let the TVA92 boost your TV
servicing confidence and increase your
profits. For complete information on the
TVA92 TVVideo Analyzer, call your
Sencore Area Sales Representative at
1-800-SENCORE (736-2673) today. ■
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orrecting Servic
enter Bottlenecks

By Al Bowden, Owner andPresid ~
Sencore, Inc.••••

I n the last two editions of the Sencore
News (#159 and #160), we addressed the
issues involving the reduction of

operating expenses and inventory. We also
discussed various methods of increasing
revenue providing the perfect ingredients for
growth. Here's a quick reminder of the terms
we've discussed.

Inventory:All of the money spent on
goods and services that a business buys in
order to provide value added goods and
services to their customers (i.e., solder,
parts .... anything that makes it back to the
customer's hands).

Revenue: The amount ofmoney a business
collects from selling the goods and services
the business produces/provides.

Operating Expenses: The amount of
money a business spends to turn inventory
into revenue (i.e., solder wick, benches,
tools, rent, etc.).

We talked about the benefits and the
detriments of fast and uncontrolled growth.
Sudden growth, ifnot managed properly, can
cripple a business. But, what about the
predictable growth that we discussed in the
last article? Can it also have detrimental
effects? How can a service center, or any
business prepare for growth so as to
minimize growing pains?

Capacity And Bottlenecks

As explained in the article in Sencore News
#160, increasing revenue is easy, but it is not
painless. It is riddled with capacity problems
often referred to as "bottlenecks." Bottlenecks
and growth are inter-related and affect one
another. Too many bottlenecks in an
operation restrict growth and are an
indicator of poor investment practices. Lack
ofbottlenecks in a healthy operation,
however, could indicate frivolous,
uncontrolled spending and excessive capacity
that is not being utilized.

Let's first define capacity and what it means:
Capacity: The maximum amount ofrevenue
an operation can earn without an increase
in operating expenses.

In other words, your capacity is the amount
of service income you can generate without
adding any more employees or any more
space (without additional investment). This
capacity is a resource - possibly the most
valuable resource you possess. The way you
utilize your capacity dictates not only your
revenue, but ultimately your level of
profitability.

For example, to keep the numbers simple, say
your company repairs (as a maximum) 10
television sets per day. Ten sets is your
capacity but you're getting 12 in the door per
day. What choices do you have? Do you
increase capacity (pay overtime or hire extra
help), or do you restrain the number of
repairs you take in? And, think about why
you can only repair 10 sets per day? What's
holding you back? Where is the bottleneck?

A restriction in capacity that limits the
amount of revenue an operation can earn is a
bottleneck. Bottlenecks exist in every type of
business and every type of process. As
management strives to increase individual
productivity, reduce costs, and increase
revenue, bottlenecks appear throughout the
operation. Surprisingly, the answer to
resolving bottlenecks is not to eliminate
them. The answer is to position your
bottlenecks in strategic places within your
process that can help you control the flow of
your production. In this manner, you can use
a bottleneck as an opening or closing valve to
control bottlenecks in all other areas. It
sounds complicated, but really is quite
simple.... read on.

Managing Capacity
And Bottlenecks

In order to manage bottlenecks and use them
to our advantage, you need to segment your
work into its individual stages. Let's take a
look at the steps that a service center uses to
process their work (see Fig. 1).

As you can see, the process that a service
center goes through in order to repair a set is
serial (much like a series resistive network
from ETlOl). The work (unit being repaired)
has to go through a series of individual
processes and can get "stuck" (or
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Fig. 1: Bottlenecks can occur in any of these steps of the
repairprocess.

bottlenecked) in any of these individual
processes. Now, imagine that every set that
you process through your service operation
must go through the same steps and you have
all of the work you can possibly get coming in
your shop. Where do you think most of the
units will be bottlenecked? Which area in
your operation do you feel will experience a
backlog? This will be your first bottleneck.

For example, are your units getting
bottlenecked at the troubleshooting process
(Fig. lB)? If so, how many units are we
talking about, and how often does it occur?
You certainly do not want to hire more people
to resolve the troubleshooting bottleneck
(increase troubleshooting capacity) if this is
not a regular occurrence. On the other hand,
you do not want to restrict your business
growth (and restrict the activities of all the
processes that follow) by not opening up the
bottleneck.



The other consideration you need to take into
account is the capacity of your system after
the troubleshooting process. Once you
increase your troubleshooting capacity, can
your parts ordering, repair, and test
processes handle the additional work? Orwill
you be forcing yourself to experience the next
bottleneck? Ifyour system following the
bottlenecked area cannot support the
additional work, you will run into the danger
ofmaking an investment in capacity in one
area while creating bottlenecks in the next.

The change may be good for improvement,
but what if the work is still not getting out
any faster? This means you made an
investment that cannot pay off until you
"walk" the bottlenecks out ofyour system one
process at a time. And, if you do not plan it
out right, you could be spending your money
in increasing capacity in each area, but not
seeing the return on your investment
(because you will have inventory sitting
bottlenecked in some area that is "next" on
your list to improve on).

So, how do you resolve this bottleneck
problem? By controlling the input. If you are
experiencing bottlenecks in your operation,
the first thing to do is to identify a "traffic"
controller. For instance, if you are having
bottlenecks in the troubleshooting area, start
cutting back on the repairs you accept in the
estimating area (Fig. 1A) - try to accept high
profit items (and turn down low profit jobs)
for a while to maximize the profitability of
your limited capacity.

By controlling the input, you can control the
bottleneck long enough to rectify it without
negative effects. And ifyou control it properly
(by being selective about the repairs you
accept), you could find yourselfmaking more
money - money that will help fix the
bottleneck by increasing the area's capacity.
Word of caution, though, this is only a
temporary fix to give you room to breathe and
think about what is happening in the
organization in order to take corrective
action. You do not want to start refusing
business as a method of controlling
bottlenecks, because this can run you out
ofbusiness.

If you are experiencing a bottleneck in stage
B, and you are certain that all of the
subsequent areas have the capacity to handle
the increase in workload, then you simply
increase the capacity in stage B until you
discover the next bottleneck (possibly in the
repair area, D). Then, you use the same
method to control and fix the repair area
bottleneck, and so on. Basically, you are
constantly looking for bottlenecks and their
effect on your throughput. The more
bottlenecks you identify, and capacity
you add, the more money your business
can make.

The Ideal Setup

make sure every single area is at 100%?
Absolutely not! Instead, you should be
decreasing the capacity ofyour 100% area so
that it comes down to around 90%. Excessive
capacity is a necessary evil and it is required
for healthy growth. If all of your areas are at
100% capacity, then your business cannot
grow any further - being at 100% capacity
means that you are stressing several areas of
your operation and if your work increases
(more walk-ins, a service contract, etc.) you'll
find yourself refusing work or rushing your
people resulting in employee turnover or poor
quality work.

This does not mean that you need to go out
and spend money to increase your capacities
just to be sure that you can provide service
for your future customers. It does mean that
when you institute a revenue increase
program, you need to be prepared for
bottlenecks and you need to budget for a
capacity increase to support the revenue
increase. In other words, when you take out
an ad in the paper, the cost of advertising is

BUSINESS
STRATEGIES

Some technicians think oftest equipment as
an expense. But they should think of the
investment in test equipment as a step
toward greater profits and capabilities for
the future. A person is only as good his/her
tools and the tools only as good as the
knowledge and know-how of the person.
Test equipment is the tool that enables the
knowledgeable to do things that he couldn't
do before and thus expand his capability. It
is this expanded capability that insures a
bright future for the bright technician.

Why Instruments "Cost" Just Pennies!

Let's have a realistic look at the cost of
instrumentation. Suppose you purchased a
complete bench setup so you were totally
prepared for the future. Your total
investment would be somewhere around
$10,000. But what is a $10,000 investment
for an entire service bench? It's no more
than the cost of popular communication test
equipment, no more than the cost of a
production line calibration tester, and no
more than a pick-up and delivery van.

Typically, you won't write offyour test
equipment expenses in only one year.
Normal test equipment investments are
written off in four years or more. Likewise,
you don't save up all your pennies to buy the
new service van outright, do you? That is
why many Sencore owners finance their test
equipment the same way they do with the
van. Makes good sense (and cents), doesn't
it? What's more, the interest is tax
deductible, lowering your actual cost even
further.

Fig. 2: A bottleneck in your repair area affects every
process after that stage in your repair process.

not the only cost of this revenue increase
program - you must also take into
consideration any costs that you might
incur as a result of increasing your capacity.

In an ideal setup, the capacity ofyour
processes should have a funnelling effect. For
example, process H should have the lowest

Okay, so over a four year period, your new
service bench costs you approximately
$2,500 a year (interest and all). Is that so
much for all the tools that you really need to
do a job? Ifyou put in 300 working days
with your equipment, you are spending only
$8.30 a day or $1 per hour. Imagine that, an
entire new bench for only $1 per hour.
That's less than 1/10 the cost of a new
technician.

AWell-Equipped Shop Adds Profit
Dollars!

Most technicians' labor is billed or
calculated anywhere from $20 to $35 an
hour. Just how much would you guess a new
bench of up-to-date equipment would save
you in efficiency? Would you estimate 50
percent? Would you estimate 25 percent? If
you were presently servicing six sets per
day, a 25 percent increase would mean an
additional 1.5 repairs each day. That's $60
to $120 additional billings per day.

You're Paying For It, Why Not Own It?

Isn't it obvious that you are already paying
for the equipment that you don't have? If
you are paying for it every single day, why
don't you own it? Think about it and then
think about the Sencore line of time-saving
test instruments. Get out a sharp pencil and
perhaps you will see why the progressive
technician always seems to be up-to-date on
the latest circuit technology and has the
latest in test equipment to match.

Test Equipment Doesn't Cost - It Pays!

The "Business" Of Test Equipment

Some areas ofyour operation will be working
at 100% of their capacity, and others at 80%
capacity. Does this mean that you should

Cail 1-800-SENCORE, And We'll Discuss How A Well-Equipped
Service Center Can Pay For Itself!
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capacity with process A having the highest
capacity. The reason is simple. You want to
set up your business in a way that an
increase in workload causes a bottleneck as
close to the "finish line" as possible. In this
manner, resolving the bottleneck becomes a
much simpler issue (since you only have to
"walk" the bottleneck out of the last process).

When you first start thinking about
bottlenecks in your organization, you need to
look at each process from A to H. Once your
capacity problems are fixed and you have
your "funnel" set up (A highest capacity to H
being the lowest), you'll want to work out
bottlenecks the reverse way - constantly
opening up the funnel from the narrow end
(from H to A). Then as you open up the
"narrow end", make sure you are also
providing additional contingencies for the
initial processes.

Setting Up AWarning System

COLUMN A B C D E F

Average Repair INPUT INPUT OUTPUT OUTPUT %DIFF %DIFF
= $65.00 ESTIMATED UNITS ESTIMATED UNITS ESTIMATED UNITS

DOLLARS DOLLARS DOLLARS

1. Accepted Units NIA 100 $5,200 80 NIA 80%

2. Troubleshooting $5,720 88 $4,875 75 85% 85%

3. Parts Ordering $4,875 75 $4,550 70 93% 93%

4. Repair $4,550 70 $3,575 55 79% 79%

5. Test $3,575 55 $3,055 47 85% 85%

6. Notification $3,055 47 $3,055 47 100% 100%

7. Inventory $3,055 47 $1,950 30 64% 64%

8. Pick Up/Paid $1,950 30 $1,950 30 100% 100%

9. Overall $5,200 80 $1,950 30 38% 38%

So, when you implement these theories, how
do you set up a system that will warn you in
the event of a bottleneck? In order to set up a
warning system, you need to segment your
operation into its basic functions - much like
on Fig. 1. Then, you need to take each
function and measure its input and its output
(see Fig. 3). This measurement needs to use
two standards, a unit standard and a dollar
value standard. In other words, you'll be
measuring each area to determine how many
repairs each area contributes and how many
dollars (based on the estimate given to the
customer) it is helping generate. Since every
repair has to go through this process, in
theory, every one ofyour processes should be
generating the same amount of repairs and
the same amount of dollar volume (potential
earnings). Let's look at an example of a
tracking form:

ColumnA : The amount (in estimate
dollars) ofwork received (input) during
a period of time.
Column B : The amount ofwork (in
units) received (input) during a period of
time.
Column C : The amount ofwork (in
estimate dollars) completed during a
period of time.
Column D : The amount ofwork (in
units) completed during a period of
time.
Column E : This is a formula (Column
C/Column A) and depicts the percentage
of estimate dollars processed through.
Column F : This is a formula (Column
D/Column B) and depicts the percentage
ofunits processed through.
Row 9 (Overall): Records the input and
output for the entire operation.

Keeping this information on a daily basis is
probably a good practice (but time
consuming) and provides information that is
based on too short of a time frame to be
meaningful. This information needs to be
tracked and kept for a long period of time in
order to be accurate and useful. Filling out
the form on a weekly and monthly basis will

provide more accurate data that you can use
to identify troubled areas. Let's take a look at
what is happening in a fictional service
center depicted in the tracking form above.

It seems that we are accepting 80% of the
units that come in for repair and we pass
those on to our troubleshooting process. We
were supposed to have had 80 units to repair
(from line 1 output) but the input for
troubleshooting (line 2) is more: 88 units.
These extra units come from two places:

1) Backlog from the previous
measurement period, or

2) Units that failed test (line 5) and
were returned for further
troubleshooting.

Going further, we see that our parts ordering
fell short of completing their task by five
units (so there are five units sitting waiting
for parts). We find a bigger problem though
(look at the percentages line 4, column F) in
the repair area. Troubleshooting (line 2) and
parts ordering (line 3) have passed on 70
units to the repair area (line #4) but this area
only processed 55 out of 70 units (79%). This
area is holding onto 15 units that are waiting
to be processed.

Let's move on to our largest problem, line #7,
repaired inventory. Here, we have only gotten
64% (30 out of 47 units) delivered. In reality
though, if our operation was running
smoothly, we would be able to deliver 80
units (the amount of units we accepted in line
1) instead of a mere 30 units (see line 9 for
overall performance).

Where would you start your bottleneck
elimination process? Here's some ideas :

1. Temporarily start limiting the
amount ofunits coming in and only
accept profitable jobs from customers
that you know will pick up the product.
This should help areas 2 through 5 to
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catch up with their backlog of units.

2. Institute an inventory reduction
program (see article in Sencore News
#159 and #160) in order to increase
your capacity on line item #7.
Inventory sitting unrepaired is
opportunity not being explored, but
repaired inventory is investment
going to waste.

3. Once the inventory problem is
eliminated, you need to start opening
up the flood gates again and accepting
product for repair as you were before.
The next time you look at the report,
you will find bottlenecks possibly in the
repair stage (stage #4). You know this
by looking at the percentages of
difference and prioritizing them (first
line #7 at 64%, then line number 4 at
79%).

On our chart, you will notice that the dollar
amounts are simple multipliers of the
number ofunits times $65. Ifyour average
invoice is $85, then most of your dollar
amounts are going to be multiples of your
average invoice ($85) times the number of
units. Serious deviations from your average
invoice (per process), indicate problems in
estimating or indicate problems of
"preference" within your processes (i.e., is the
repair tech working on the less expensive or
more expensive repairs, or is he using a good
balance that supports your average invoice
and keeps all customers happy?)

In the next Sencore News we will be exploring
this form and the various conclusions thata
business owner can draw from it. We'll also
discuss ways ofmeasuring technician
efficiency and effectiveness.

If you have any special needs or concerns in
your service center, please give us a call. For
copies of previous articles in this series,
please call your Area Sales Representative at
1-800-SENCORE (736-2673). ■

Fig. 3: This typical tracking form can help you pinpoint bottleneck areas quickly so you can correct the biggest problem
first.
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• Learn how the camera video signal is created.

• Camera and camcorder service opportunities
continue to grow with camera sales.

• Don't risk your customers' present and future
business by turning away camcorder repairs.

N ow is the time to take advantage of
the profitable opportunities in video
camera servicing! It's an opportunity

for you to expand your service business into a
growing segment of the service market and
tap into the profitable fields of business,
industrial, medical, and school camera
servicing as well as the consumer camcorder
service market. The profit opportunities
are there for those willing to take advantage
of them.

Perhaps you've been reluctant to begin
servicing cameras on a full-time basis
because you don't feel you understand
camera operation as well as you should.
Maybe you aren't experienced at relating
camera signal problems to the defective
circuits causing those problems. Let's take a
few minutes to see ifwe can help you in these
areas. We'll take a look at how a camera
creates its composite video output signal, and
also discover how circuit problems can cause
various output signal defects.

How Does A Camera Create A
Video Output Signal?

A video camera's operation begins at the lens
assembly, where the lens focuses reflected
light from the scene onto the light sensitive
surface of the imaging pick-up device. Here's
how everything comes together to produce
the video image seen eventually on some
form ofmonitoring device:

Signal Sampling: The pick-up device uses a
scanning technique of sampling the
brightness at small, individual points across
the pick-up surface, then develops voltage
samples which correspond to the brightness
level at each of the points. These small
picture sampling points are called picture
elements or pixels.

Horizontal Scan: Starting at the upper left
corner and moving horizontally across the
scene along is a thin scan line. This thin scan
line consists of voltage samples assembled
into a continuous signal called video. The
voltage changes in this video signal

correspond to the scene's brightness level
changes along the scan line. When the
scanning process reaches the right edge of
the scene, the camera generates a sync pulse
and a blanking pulse (Fig. 1). A horizontal
line of video with sync and blanking at the
end takes slightly over 63.5 microseconds
to complete.

White Luminance
~Levels

~ l
Black

Blanking

Hsync

Fig. 1: One horizontal line of video with sync, blanking,
and video levels.

The camera then resets its horizontal
scanning process to the left edge of the scene,
slightly below its original starting point, and
the process repeats itself. Again, sync and
blanking pulses are added after the scanning
process reaches the right edge of the scene.
These pulses produced at the end of each
horizontal scan line are called horizontal sync
and horizontal blanking pulses.

Vertical Scan: The scanning process
continues down the scene, with each
horizontal scan line sampling the scene
slightly lower than the previous line. The
241st horizontal scan line occurs at the
bottom of the scene. When it is completed,
the camera generates a blanking pulse and
a sync pulse which are much longer than

the pulses at the end of the previous
horizontal lines. In fact, this blanking pulse
at the bottom of the scene lasts for a period
of time equal to 21 horizontal scan lines
(Fig. 2). These longer pulses produced at
the bottom of the scene, after the entire
scene has been scanned vertically from top
to bottom, are called vertical sync and
vertical blanking pulses.

This complete set of 241 horizontal scan lines
plus vertical sync and blanking is known as
one vertical field. Each field, which scans 241
lines from the top to the bottom of the scene,
occurs in approximately 1160th of a second.
After vertical blanking, the camera resets its
scanning process to the upper left corner of
the scene and a second field of 241 lines is
scanned, again ending with vertical sync
and blanking.

Interlaced Scan: Although each field scans
the entire scene from top to bottom, the
adjacent scan lines in each field are spaced
far enough apart that another scan line
would fit between each pair of lines. In fact,
each of the 241 lines in the second field scan
the open spaces between the scan lines of the
first field (Fig. 3). This is called interlaced
scan. Once the second field is scanned, the
entire area of the scene has been sampled.
This set of two fields of scan lines, which
cover the entire scene, is known as one frame.
Since one frame consists of two fields, each
frame takes place in 2/60ths (1/30th) of
a second.

But why not just scan out the entire set of
482 scan lines in one pass in 1130th of a
second? If that were done, a viewer would
see the screen brightness start to drop before

Vertical Sync
Vertical Blanking~

Fig. 2: The camera generates a blanking pulse after line 241 that lasts for 21 lines at the bottom of the screen.
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Fig. 3: During interlaced scan, the second field of241
scan lines fill in the open spaces between the first
field's 241 scan lines.

the next scan. This would appear as a
flickering effect in the picture. Or, if the
scanning speed were simply increased to scan
all 482 lines in one pass in 1/60th of a second
to eliminate flicker, the video bandwidth
would be greater than the maximum allowed
for the NTSC system.

Instead, the camera splits the scene (frame)
into two parts (fields). The first field (the odd
field) scans out lines 1, 3, 5, etc. in 1/60th of a
second, while the second field (the even field)
goes back and scans out lines 2, 4, 6, etc. in
the next 1/60th of a second. This causes the
brightness in every area of the picture to be
refreshed every 1/60th, instead of 1/30th, of a
second. Since the human eye cannot detect
brightness variations which occur this
quickly, the picture appears flicker-free. Also,
the video bandwidth is held to the designated
maximum of4.2 MHz.

One result of this method of interlaced scan
is that, due to timing requirements, each
field of scan lines needs to include an extra
half scan line. The first field adds the extra
half line at the end of the field, while the
second field adds the extra half line at the
beginning of the field (Fig. 4). That means
that each field contains 241.5 scan lines plus
vertical sync and blanking time (equivalent
to another 21 scan lines), for a total time in
each field equivalent to 262.5 scan lines.
Each frame, then, includes 483 active scan
lines (241.5 times 2), plus vertical sync and
blanking (21 times 2), for a total time
equivalent to 525 horizontal scan lines.

Also, some extra signals are added during the
vertical sync and blanking pulses to prevent
a horizontal sync problem. If the horizontal
oscillator in a TV or monitor was left without
sync for the entire vertical sync and blanking

Fig. 4: Because of timing requirements, interlaced scan
adds a half line at the end of the first field and a half line at
the start of the second field.

Serrations
~ ~

9•IµIL9IJET
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Horizontal I" Pulses [ Sync [ Pulses

Bottom ot----------------Vertical Blanking Interval ___..I
Picture

Fig. 5: Equalizing pulses and serrations are added during the vertical blanking interval to insure proper timing for
both fields.

time, the oscillator would have a chance to
drift off frequency before the next horizontal
sync pulse arrived. To prevent this problem,
"extra" horizontal sync pulses are inserted
during the vertical sync and blanking
periods. These substitute horizontal sync
pulses which occur during the vertical
blanking interval are called equalizing
pulses, and those during the vertical sync
interval are called serrations. Since the odd
field ends with a half line ofvideo before
vertical blanking and the even field ends with
a full line of video before vertical blanking,
the equalizing pulses and serrations are
spaced at halfhorizontal line intervals (Fig.
5) in order for them to occur at the proper
timing for both fields.

Scan Frequencies: Each horizontal scan
line, with sync and blanking added at the
end, takes slightly over 63.5 microseconds to
complete. At this rate, 15,734 horizontal scan
lines are completed every second (one second
divided by 63.5 microseconds), for a
horizontal scan frequency of 15,734 Hz.

Each vertical scan of the scene from top to
bottom, plus vertical sync and blanking,
takes 1/60th of a second to complete. At this
rate, 60 vertical scan cycles are completed
every second, for a vertical scan frequency of
60 Hz. Thisis also referred to as the vertical
field rate.

Composite Video: The total combined
signal created by the camera is called
composite video and is made up of three
major types of signals. First, the video signal
(1) is assembled from voltage samples
corresponding to the brightness level at each
pixel. Then the horizontal sync and
horizontal blanking pulses (2) are repeated at
the end of each horizontal scan line (15,734
Hz rate). Finally the vertical sync and
vertical blanking pulses (3) are repeated at
the end of each field of 241.5 horizontal lines
(60 Hz rate).

Signal Amplitude: The blanking signals
which the camera adds to the video signal
serve as the reference level for voltages in the
rest of the signal. When black areas of the
scene are being scanned, the camera
produces a black level voltage 54 millivolts
more positive than the blanking level. This
difference in level between blanking and
black is called "black setup." When white
areas of the scene are being scanned, the
camera produces a voltage 714 millivolts

more positive than the blanking level (Fig. 6).
Gray areas of the scene result in voltage
levels somewhere between the black and
white levels.
Voltage Level

714 mV

54mV---
O---

White Luminance
~Levels

~ l
Black

Blanking

-286 mV- Hsync

Fig. 6: Blanking provides a reference level for the
video signal with a white signal being 714 millivolts
more positive than blanking and sync signals being
286 millivolts more negative than blanking.

The horizontal and vertical sync pulses,
which serve as the reference signals for the
scan oscillators in a TV or monitor, are
produced at a level 286 millivolts more
negative than the blanking level (Fig. 6). The
peak-to-peak amplitude of the composite
video signal, when white is included in the
picture, amounts to one volt from the
negative peaks of the sync pulses to the
positive peaks of the white signals.

IRE Measurement Scale: The Institute Of
Radio Engineers (IRE) developed a more
convenient video measurement scale, which
is often used instead ofmillivolts. This
measurement scale extends 100 IRE units up
from blanking to peak white and 40 IRE
units down from blanking to sync tips (Fig.
7). Black setup is 7.5 IRE units above the

IRE Units

100----

7.5 ----
0 ---

White Luminance
~Levels

~ l
Black

Blanking

-40---- Hsync

Fig. 7: The IRE scale provides a convenient method of
measuring video, blanking, and sync levels.
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blanking level. Since 140 IRE units
correspond to the one volt peak-to-peak video
signal, one IRE unit equals 7.14 millivolts.

Video Noise: Ideally, the camera circuits
which produce the video signal don't add any
noise to the signal. However, the circuits do
add both amplitude and phase noise, at least
in small quantities. Since the phase of the
video signal carries little information, only
the amplitude noise causes problems. This
amplitude noise adds changes to the video
signal which aren't related to the brightness
level changes in the original scene (Fig. 8).

White

H sync

Fig. B: Amplitude noise in the video signal adds non
brightness related changes to the original scene.

When the video signal is sent to a TV or
monitor, the video noise causes brightness
variations to occur in areas of the picture
which should be at constant brightness
levels. This shows up as a "grainy'' or "snowy''
picture (Fig. 9). This same effect is seen when
the camera circuits are forced to operate at
maximum gain for a very dark scene.
Video noise is usually measured in
comparison to the normal video signal level.

Fig. 9: A "grainy" or "snowy" picture can be the
result of video signals with amplitude noise.

The measurement is called signal-to-noise
ratio, or more simply SIN, and the normal
unit ofmeasurement is the decibel (dB).
When the noise amplitude is 40 dB lower
than the video signal amplitude (1/100th),
the SIN ratio is 40 dB.

Chroma: Some video cameras produce only
a monochrome (B/W) video signal. The
monochrome video signal corresponds only to
brightness changes in the scene. This portion
of the video signal is known as the
luminance, or simply luma signal. However,
most modern cameras also produce a chroma
signal which contains information about the
color present at each ofthe points in the

scene. There are two color properties of any
colored object. The amount of color is the
color saturation. The "tint" of the color is the
color hue. Information on both these color
properties is contained in the camera's
chroma output signal.

A video camera creates this chroma signal by
placing a multicolored filter in front of.the
imaging pick-up device. This allows the pick
up device to sample the amount ofyellow,
cyan, magenta, and green light present in
each area of the picture. The process of
scanning across the multicolored segments of
the filter creates a high frequency chroma
signal (higher frequency than the luminance
signal, the· exact frequency depends on the
camera design) which carries all the
information needed about colored portions of
the scene.

SC3080WaveformAnalyzer
Triple Patented

Analyze AnyWaveform To
100MHz, 10 Times Faster
10 Times More Accurately,
Absolutely Error-Free . . •
Guaranteed, Or Your
Money Back!

What is the SC3080 Waveform Analyzer?

At first glance the SC3080 Waveform Analyzer,
a high performance, dual trace, wide bandwidth
(useable to 100 MHz), may look like an ordi
nary oscilloscope. To find out why we call it a
waveform analyzer, just pick up the probe and
connect it to a test point - the patented, time
saving, AUTO-TRACKING"" digital readout fea
tures of the Waveform Analyzer quickly reveal
themselves.

There are other scopes with digital readouts,
but none completely eliminate the inaccuracies
of conventional CRT based measurements like
the SC3080. You see, the SC3080 Waveform
Analyzer is the first piece of test equipment to
integrate a high performance scope with a
patented, autoranging digital display.

You simply view the waveform on the CRT,
then push a button to read DC volts, peak-to
peak volts, or frequency, plus you can analyze
waveform portions directly on the easy-to-read
auto-ranging digital display with the delta fea
tures. The SC3080 has obsoleted conventional
scopes just like the digital calculator obsoleted
the slide rule - your waveform analyzing
results will be just as dramatic.

Even though all the needed color information
is present at the output of the color imaging
pick-up device, the signal isn't in the NTSC
standard chroma format required by
standard color receivers. The remainder of
the camera's chroma processing circuits are
required to separate the red and blue
components of the color signal (less luma)
and modulate them onto individual 3.58 MHz
subcarriers which are 90 degrees out of phase
with each other. These two modulated
subcarriers are then added together,
producing a final modulated 3.58 MHz
chroma output signal which changes in both
phase and amplitude according to colors
scanned in the scene. The amplitude of the
chroma signal corresponds to the saturation
of the color being scanned. The phase of the
chroma signal corresponds to the hue of the
color being scanned. A video camera adds

. .. continued on page 22

Meet The Triple Patented SC3080 Waveform Analyzer
• 80 MHz (useable to 100 MHz), high performance scope that

allows you to completely analyze all modern waveforms.
• 100% automatic AUTO-TRACKING "" digital readout of all
key waveform parameters at just the push of a button.

• Rock solid sync eliminates frustrating fiddling with
complicated controls and reduces your servicing time.

• Five times the measuring capability of any conventional
scope for truly safe analyzing.

• Plus, many extra, exclusive, high performance features
designed to benefit you and your business.

Four Times The
Measuring Range

The patented circuitry of the SC3080 gives
you a full 2,000 volts (DC+ Peak AC)
protection over the entire bandwidth of the
SC3080. This means you can confidently
measure in more circuits than ever before,
with the assurance that your scope's front
end is safe from damage.

You get the extra versatility of measuring
voltages from as little as 5 mV up to 2,000
volts. The troubleshooting confidence you
gain will show up in your bottom line. From
RF circuits to the collector of the horizontal
output transistor, the SC3080 is your answer
to total troubleshooting.
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* This article is the second of a two-part article on troubleshooting tuners
using the VG91 Universal Video Generator.

H ow many times have you found
yourself struggling with a tuning
problem? Was the problem in the

tuner, tuner control microprocessor, or
IF/AFT? How many times have you gambled
on a tuner swap - and lost?

Today's sophisticated TV (and VCR) tuning
systems combine several new and exciting
technologies that can challenge your
troubleshooting skills. This article will show
you how to use the VG91 Universal Video
Generator to help you troubleshoot tuning or
RF/IF gain problems.

"Time Out" To Analyze Symptoms

Modern TV channel varactor tuners are
influenced by the AGC, IF, AFC, video
detector, and frequency synthesis (PLL)
circuits. A problem in any of these circuits
can cause reception or tuning problems. An
important first step in troubleshooting these
problems is performance testing with an
accurate all-channel TV generator. This lets
you clearly understand the symptoms, saving
you time and money in the long run. You
should performance test VHF/UHF reception,
cable reception, tuner sensitivity or gain,
AFT operation, and AGC operation. For a
complete explanation on performance testing
tuning systems, see the article in Sencore
News #160 entitled "Analyzing TV Tuning
Systems With The VG91 Universal Video
Generator."

Once you have fully analyzed all symptoms,
you are ready to begin troubleshooting. The
symptoms will place the problem in one of
three categories:

1. System control problems
(microprocessor or RAMmemory)

2. RF-IF gain problems (signal loss or
reduced gain in RF-IF path)

3. Improper tuning (tuner's oscillator
frequency error)

functions. To identify system control
problems, first analyze all the control
functions. Check volume, video adjustments,
interface selections, and all other operations
first. If the microprocessor selects channels,
displays channel numbers, performs other
operations, and has digital activity to tuning
control/synthesis circuits, the microprocessor
and its memory are likely to be okay.

Finally, you can look for bandswitching
voltage changes between VHF channel 6 to 7
and channel 13 to UHF channel 14. An
abrupt voltage change shows the
microprocessor is likely providing the proper
tuning instructions to the frequency
synthesis circuits. If control problems are
noted, use the Sencore SC3100
"AUTO TRACKER" to troubleshoot the
microprocessor. (Call your Area Sales
Representative for a copy of Tech Tip
#109 on testing microprocessors.)

N
Symptoms { N

N

Suspect {S

Use
SC3080

Troubleshoo

Gain problems in the RF or IF stages should
be distinguished from improper tuning
problems. If the receiver properly tunes to
each channel, but the picture is noisy, the
microprocessor, frequency synthesis system
(PLL), and AFT circuits are working. There is
no need to test tuning control circuits or
voltages. The problem is a lack of signal gain
or excessive signal loss in the RF and/or IF
signal paths.

The inability to tune to all or some of the TV
channels indicates a problem in the tuner,
frequency synthesis, or video IF/AFT stages.
These problems are the most difficult to
isolate because you must check IF, sync, and
AFT circuits. You will need to substitute
accurate RF-IF signals with the VG91
Universal Video Generator and use
conventional troubleshooting techniques to
isolate the defect. RF-IF troubleshooting has
never been this easy.

....continued on page 14
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~
Missing Some Or All Channels

o Display readout Missing Some Channel Bands

ystem Control S { Bad RF Or IF Signal Path s.. { 2**!5*9~~~
uspect{ ~sufficient Signal Amplification Synthesis Or Tuner

I I

Sencore Are Both VHF Apply 45.75 MHz
or SC3100: and UHF Bad? IF Check Sync/AFT
t Microprocessor

No I IYes Bad Good

I I I I
lnject45.75 IF Or AFT Measure Bandswitching, PS,
To Video-IF & Tuning Voltages To Tuner

I No IImproves ]Improvement Good Bad

I I I I

Measure
Varactor Tuner Apply DC Bias

Inject RF CHANNEL To AGCVoltage Supply To Correct
Wrong Band, PS, OrTuner Input Jack Or To RF

Norm I Bad Tuning VoltageAmp Input

I No I ~e Picture I No
Improves Improvement Troubleshoot Returns Improvement

I I Video- IF Continue To Apply I I
na Input Or Or Video Corrective DC Bias Varactor Tuner
Switching Inject RF CHANNEL To Stages Test Tuner Prescaler
ircuitry Mixer Input Output Frequency

Improves I No Good I Bad
Improvement

I I I Check Frequency I I I I Scope Input To IRF Amp Tuner, Mixer, Synthesis Ref Osc I (PLL) (Prescaler) I Prescaler

Or IF Stage I Good I Bad I I Good Bad I
I I I I

Check PS, Data Freq. Synthesis Prescaler Osc.
Lines From Micro Ref.

Good I Bad

Troubleshooting System
Control Problems

I I
Freq. Synthesis Power Supply

Or PLL Or Controller

•
Problems with the system control
(microprocessor) usually alter many control Fig. 1: Guide to troubleshooting TV tuning systems with the VG91 Universal Video Generator.
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Look At The Big Picture And See The
Future Of Complete Video Analyzing!
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Introducing The All Channel RF/IF/MTS "VG91 Universal Video Generator"
Designed To Performance Test And Isolate Defects In Any NTSC Video System!

Patented -A Sencore Exclusive

Mr. Philo Farnsworth must have known what
he was doing when he invented the first television
system in the United States. That was over 70
years ago - just look at video today!

♦ Direct View TVs As Big As 35 Inches

♦ Projection TV

♦ 10 Or More VCR Formats

♦ 125 Or More Cable Channels

♦ Picture-In-Picture

♦ Video Cameras

♦ Comb Filters

♦ High Resolution

♦ Video Laser Disc Machines

♦ Even Projection Cubes

The new age of video is upon us, and Sencore
is here to meet your needs head-on with the only
complete instrument that offers more than
ordinary video generation. The VG91 Universal
Video Generator is the only instrument that
provides all the TV-RF and innovative NTSC
video tests and signals in one expandable instru-

me@@e«e«e@»"»..-«e• ECHOICE
servicing and alignment needs. i=mar=u

Find out more about how Sencore and the
New VG91 Universal Video Generator can help.
It's a powerful way to help build your business.

•

SEICORE
3200 Sencore Drive, Sioux Falls, SD 57107
Direct: (605) 339-0100 Fax: (605) 339-0317

Call Today! 1-800-SENCORE ext. 508
(736-2673)



Troubleshooting RF-IF
Gain Problems

The VHF and UHF sections of the varactor
tuner use separate RF amps, oscillators, and
mixer stages. Before troubleshooting RF-IF
gain problems, consider ifboth VHF and
UHF reception are affected. Be sure to
connect the RF cable to the proper input if
the receiver has separate UHF and VHF
inputs. If either the VHF or UHF reception is
good while the other is poor, you have
isolated the problem to one tuner section and
at the same time determined the IF and AGC
circuits are good. If both have snowy
reception, the problem is common to both
sections. The problem could then be in the
video IF, AGC, antenna input, or tuner-IF
pre-amp stage.

To isolate gain problems, start by injecting
your VG9l's 45.75 MHz Video IF signal at
the IF output of the tuner module. The
normal IF level to the first IF amplifier
transistor is approximately 1,500 µV and
20,000 µV to the SAW filter. Set the VG9l's
IF output to match these normal circuit
levels when injecting into these circuit points.
f good video returns, you have confirmed the
problem is either the antenna input or
varactor tuner. If there is no improvement, a
gain problem exists in the video-IF or video
stages.

The AGC voltage commonly controls the gain
of an IF stage and the tuner's RF amplifier.
While substituting the 45. 75 MHz Video-IF,
use a DCV meter to check the AGC voltage
and verify proper operation. Adjust the
VG9l's RF-IF LEVEL control just above the
point where the picture becomes snowy.
Slowly increase the RF-IF LEVEL control
and observe the changing AGC voltage.

Compare the AGC voltages to your
schematic. Most tuning systems have AGC
voltages of five to eight volts at low input
signal levels (full gain). AGC voltages fall to
approximately one volt to reduce gain ofRF
and IF amplifiers as signal levels increase. A
voltage which does not change or is
continually low indicates an AGC problem.

If the IF and AGC circuits test good, the next
step is to determine if the problem is in the
varactor tuner or antenna input signal paths.
Apply the VG91°s RF channel signal at 1000
µV directly to the input connector on the
varactor tuner. You may need to use the RCA
Adapter Cable supplied with your VG91 to
adapt the RF-IF Test Cable to the tuner's
RCA input jack. If a noise free picture
returns, the problem is in the antenna input
connections, circuits, or cable.

use your VG91's RF output and RF-IF
Troubleshooting Balun to inject an RF
channel signal at the mixer input. Use the
"Lo" position of the RF-IF RANGE switch. If
good video returns, the problem is in the RF
amp or tuned circuits. If you see no
improvement, the problem is in the mixer or
IF preamp stage.

Troubleshooting Tuning
Problems

If this injection does not restore good video,
you have isolated the gain problem to the
varactor tuner. You may elect to have the
tuner repaired by a tuner repair service or
you can use your VG91 to further isolate the
problem.

In many instances you can pinpoint the
problem within the tuner and make the
repair. To isolate the defective tuner stage,

The first step in isolating tuning symptoms is
to isolate the problem to the tuner/tuner
control circuits or IF/AFT/sync stage. Since
IF/AFT/sync circuit problems can alter tuning
operation, you must first check these stages.
Use the process of elimination to prove the IF
circuits plus the AFT, AGC, and sync
feedbacks to the tuning system are not
causing the PLL to mistune. The last step is
to use the accurate TV RF signals of your
VG91 Universal Video Analyzer along with
conventional troubleshooting methods to
isolate the defect.

Start by injecting your VG91's 45.75 MHz
Video-IF signal at the video-IF output of the
tuner module. If good video returns, you have
confirmed the problem is tuning related. If
the video does not improve, a problem exists
in the video-IF, AFT, or video stages - but
not the tuner.

Once you have confirmed the symptoms are
tuning related, the next step is to test the
sync and AFT circuits. By using the process
of elimination, you can determine if any of
these stages are the cause of tuning
problems.

Continue to substitute the 45.75 MHz Video
IF signal with your VG91 while using an
oscilloscope to check for proper vertical and
horizontal sync to the tuner control circuits.
Do not assume that because the receiver
produces a good video picture, the tuner is
receiving proper sync. Some receivers use
separate sync detection circuits to feed the
microprocessor.

TVAGC

Gain Gain
Max. Min.

TV AFT

45.75
MHz

TLTLTLN1
V&H Sync

Next, connect a DCV meter to measure the
voltage present at the AFT test point.
Compare the AFT voltage to your schematic.
The AFT voltage typically centers at 3.5 to
4.5 volts. Alternately push and hold your
VG91's AFT TEST buttons and note the AFT
voltage change. You should see near equal,
but opposite changes in the AFT voltage as
you alternate between the AFT TEST
buttons. The AFT voltage typically falls to
about 0.1 to 1.5 volts or rises to 6 to 8 volts as
the AFT TEST buttons are pushed. If the
voltage is not centered, does not change, or
changes in only one direction, an AFT
problem or misalignment is probable.

Many modern tuning systems use a
comparator circuit to interface the AFT
voltage to the tuning control microprocessor.
You should make a final check of the AFT
voltage change at the input to the tuner
control microprocessor. This can find
problems with AFT voltage paths or
components which interface the AFT voltage
to the tuner control microprocessor.

Once you have tested the video-IF stages and
determined voltages and signals returned to
the tuner control microprocessor are proper,
you are ready to analyze the frequency
synthesis and varactor tuner. To do this, you
will need to measure power supply,

NI RANOc
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Fig. 2: To isolate tuning symptoms, substitute the accurate 45. 75 MHz Video-IF signal of the VG91 and test for proper
IF, sync, AFT, andAGC operation.
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bandswitching, and tuning voltages applied
to the varactor tuner and analyze the tuner's
"prescaler" output.

You will find two common variations to the
location of the frequency synthesis (PLL)
circuits. Many tuner control microprocessors
ICs have the frequency synthesis stages
inside the IC. In these tuning systems,
bandswitching and tuning voltages are
available at the input pins to the varactor
tuner. The varactor tuner contains a
frequency divider prescaler which divides
down the frequency of the tuner's oscillator.
The prescaler output is returned to the
frequency synthesis circuits and is available
on an output of the varactor tuner.

In some tuning systems, frequency synthesis
is contained inside the varactor tuner
enclosure. The microprocessor or tuner
control IC inputs data and control signals
which are decoded by the frequency synthesis
IC inside the varactor tuner. In this system,
bandswitching voltages are internal to the
varactor tuner, but a test pin is provided for
measuring the tuning voltage. To measure
bandswitching and prescaler frequencies, you
must remove the tuner's metal enclosure. If
you do not, you are limited to checking enable
and data inputs for digital activity and
monitoring the tuning voltage test point.

Once you have found the frequency synthesis
circuits and voltage test points, you are ready
to analyze tuning problems. Set the receiver
to the "Normal TV'' tuning mode (if
symptoms permit). In this mode, tuning
systems synthesize the center channel
frequency - then implement AFT action. This
lets you analyze frequency synthesis
operation without cable channel searching
which alters symptoms and measurements.

Apply an RF channel signal from the VG91 to
the antenna input. Set the receiver and VG91
to channel 2 (if symptoms permit). This
channel permits you to compare readings

Fig. 3: The VG91 Universal Video Generator lets you
troubleshoot tuning problems with exclusive and
dynamic signals.

to voltage charts in service literature and
make waveform measurements with the
Sencore SC3100 "AUTO TRACKER." You can
also use the "AUTO TRACKER" to measure
DC power supply, bandswitching, and tuning
voltages applied to the varactor tuner. If the
voltages are normal, you have a problem with
the varactor tuner.

Ifvoltages are improper, test the tuner
module by using a DC bias supply to
substitute for any improper DC voltages. If
proper tuning is restored, the problem is in
the frequency synthesis circuit loop. The
problem could be in the tuner's oscillator or
prescaler or in the frequency synthesis
stages.

The first step in troubleshooting the
frequency synthesis circuits is to test the
tuner's oscillator and prescaler output. This
determines if the PLL problem is in the
varactor tuner. Since the PLL is a closed
circuit loop, a problem here can cause all the
frequencies and voltages in the frequency
synthesis to be defective, including the
tuner's oscillator and prescaler output. You
will need to correct the defective tuning

voltage with a DC bias supply to analyze the
tuner's oscillator and prescaler.

To test the prescaler inside the varactor
tuner, substitute with the DC bias supply to
restore proper tuning. Use the SC3100
"AUTO TRACKER" to test for an output with
the proper frequency from the prescaler. A
missing or improper output indicates a
problem with the tuner's prescaler or
oscillator. A proper output indicates these
stages are good and that the problem is
elsewhere in the frequency synthesis.

Since the frequency synthesis circuits are
usually part of a microprocessor or IC in the
varactor tuner, the number of discrete stages,
components, and test points is minimal. To
isolate PLL problems, first check the
presence and frequency of the reference PLL
oscillator. This may be the main clock crystal
of the microprocessor or tuner control IC.
Also check for proper voltages to the PLL
circuits and digital data or clock input.

If the varactor tuner signals are normal, or
applying proper DC voltages to the varactor
tuner fails to restore proper tuning, the tuner
is defective. You must decide ifyou are going
to attempt to repair the tuner, or send it to a
tuner repair specialist.

The VG91 Will Help You

Don't delay any longer. Let the VG91
Universal Video Generator take the
frustration out of analyzing and
troubleshooting modern tuning system
problems. Service calls? Take your VG91 with
you and solve tuning or cable channel
performance questions right at the job site or
your customer's home and avoid costly
mistakes or transporting expenses. For
complete information on the VG91 Universal
Video Generator, call your Sencore Area
Sales Representative at 1-800-SENCORE
(736-2673) today. ■
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Fig. 4: The exclusive, dynamic features of the VG91 Universal Video Generator let you performance test and troubleshoot tuner problems with confidence.

15



em•••••••••

EA
mer 5

ServiceByAutoma
Your Businessz#z

anonmuse-u omeni~nns~e~ ~ ~~~~~~~~~ ~Business Managen up~ ~ ~

~

Editor's Note: This is the first part in a series
on the SM2001 Service Center Manager. This
article takes you through how you can
improve your customer service through better
business management. We will be showing
you how to streamline and improve your
business controls with the SM2001 in
upcoming Sencore News articles during 1993.
Please, give us a call at 1-800-SENCORE
and let us know ifwe're on track with your
business management needs.

D o you remember when you started
your business and how you'd spend
extra time on a TV or VCR to make

your customer happy - insuring that the
word ofmouth advertising was good? Ifyou're
like most service centers, you originally built
your business on customer service with
honest service and dependable repairs. Yet,
have you truly looked at your business
through your customer's eyes?

Many service centers are trying to get new
business to come in their doors through
newspapers, yellow pages, or radio
commercials each and every day. And this is
great - it definitely is a step in the right
direction. But, how well are you handling
your increasing business and the growing
demands placed on your service center? Are
you confident you're keeping your customers

Fig. 1: Are you providing the best customer service
possible? To find out, ask yourself if you can identity (in
less then 10 seconds): 1. The last time your customer had
a product in for service? 2. What was the customer's
complaint? 3. What fixed the defect?

happy and presenting a professional image to
them? Imagine how nice it would be if your
business was using the most advanced and
state-of-the-art business management system
allowing you to process and track your
customers' broken (but highly valued) TVs,
VCRs, etc.

Sencore's New SM2001 Service
Center Manager Is Truly A
Customer Service Tool For
Your Service Center!

The SM2001 Service Center Manager is the
only complete, customized, and easy to use
software system that is designed specifically
to help you manage all aspects of your
business. The SM2001 guarantees your
business will run more efficiently, effectively,
and profitably, while improving customer
service. This article will show specific ways
the SM2001 enhances your customer service
through better work flow management,
customer history files, business management,
and extra features to expedite your customer
services. Read on and let's get started toward
the future ofyour service center.

Work Flow Management

Take a look around your service center. Are
you seeing stacks of papers or file cabinets
that are overflowing, yet you never seem to
have the papers, reports, or service literature
you need? Ifyou see them, then chances are
your customer also sees them. Why do you
have all of these papers stored around your
service center? Most likely it helps you
control your work flow from the time a
product comes in the front door to the time it
is repaired and given back to your customer.

Work flow management is much more than
the steps a TV, VCR, or other product being
repaired goes through. It includes the
detailing of customer information, identifying
if the product has been in for service before
and what was done to it, knowing the
warranty status of the product, tracking
parts ordering information, and when it's
taken in. It also includes knowing the
location of the repair, who's working on it,

and being able to keep special notes on the
repair for future reference. Yet, all of this
information should be kept in one convenient
location for quick, easy access to show your
customer that you're running a modernized,
high-tech service center they can trust with
the repair of their product.

There is a better way ofmanaging the work
flow in your business - the SM2001 Service
Center Manager. With the SM2001, you have
all the information needed when the repair
comes in or you're answering customer
inquiries. The SM2001 allows you to know
exactly what's happening in your business.
Electronic automation is the way of the
future and many service centers are already
progressing with the SM2001 system.

You start with the invoice screen by simply
entering the information on the product to be
repaired as it comes in your service center.
This creates all the reference information
you'll need, including:

• Customer Name, Address, and Phone
• Make, Model, and Serial Numbers
• Warranty Status
• Defect Code
• Invoice Number
• Date In For Repair
• Billing Information
• AndMuch More...

This is probably a lot more information than
you're able to maintain using your current
paperwork processes. Plus, it's all at your
fingertips and will always be accessible with
a few simple keystrokes. With the SM2001,
you can enter and track the entire repair
process, plus you can run "Work In Progress"
and "Technician Assignment" reports to help
you manage and expedite your work flow.
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Fig. 2: Can you currently tell within 10 seconds, the exact
status of a repair in your service center? Only the
SM2001 will identity the status ofparts orders, if you're
waiting tor the estimate to be approved, or it it's currently
being worked on by the technician.

Only the SM2001 is guaranteed to help you
improve your customer relations through
better work flow management. You'll know
exactly what is happening with your
customer's product instantly- regardless if
your customer is in the shop or on the phone.

Customer History Management

Many service centers currently use rows of
file cabinets to retain information for past
and future reference. Can you imagine how it
looks to the customer when they ask you to
check on a repair that they claim was done
two months ago and you can't find it?
(Remember the instances when the customer
said a few months and it was actually a year
ago?) There is a better way of tracking
repairs and filing information that makes it
convenient for you to search for customer
names and products they've had in for
previous service.

Remember entering the customer information
and their product as it came in? You can use
this information to automatically display the
customer's previous repair history with the
Service Center Manager. The SM2001 lets
you automatically search your history files by
serial number, customer name, and model
number to see the customer's complaint,
when it was last in for service, and what
repair work was performed in just seconds -
all while your customer is standing in front
ofyou.

With the SM2001, you'll improve your history
management on repaired products, parts
ordering processing, and inventory control
(especially with searching, cross referencing,

- automatic pricing levels, and ordering
advice). You'll also accurately control your
accounts receivables and be able to customize
business reports so you'll know exactly
where, when, and why your business is
making a profit. You can even better manage
your warranty claim processing.

Business Management

As a business manager, your responsibilities
may sometimes seem overwhelming. You're
responsible for the success and profitability of
the business, the jobs ofyour employees, and

customers' products in your service center, to
mention just a few. You need the best
management tools available to help control
inventory dollars, parts orders, accounts
receivables, and to help manage the work
being done. (Whether you realize it or not, all
of these areas ultimately affect your customer
service.)

Let's look at inventory as an example ofhow
business management impacts customer
service. Do you have the parts you frequently
use in stock that can help speed your
customer's repair? Can you get a better deal
from specific vendors (or order multiple parts
from one vendor and save on freight charges),
saving you money and helping keep your
customer's repair bill down? Do you have
needless inventory that should be cleared out
of your business to make room for products to
be serviced or other more frequently needed
and used parts?

Fig. 3: With Sencore's New SM2001 Service Center
Manager, you'll improve your business through better
customer relations. This means more repeat business,
easier justification of the repair tees, and better peace of
mind tor both you andyour employees.

The SM2001 Service Center Manager is
designed to help you manage and control
your entire business. You can control
inventory and parts ordering with ease. You
can insure your accounts receivable
information is accurate. ''Work In Process",
"Technician Assignment", and other detailed
reports help you manage the work being done
by your technicians, secretaries, accounting
personnel, etc. The SM2001 provides
standardization of processes yet is flexible
enough to allow your business to function like
a well oiled machine geared to properly
handle even your heaviest workload.

Extra Features To Improve Your
Customer Service

Have you ever wished you could let your
technician communicate with the customer,
yet still keep him/her on the bench?
Remember the times when the customer
would ask about warranty repair and you
either guessed or pulled out the literature
from the manufacturer? Along with the
manufacturer's warranty requirements, you
need to know the product's warranty time
frame. This calls for an automatic method of
calculating the product's age (or purchase
date)- sometimes with the customer
standing in front ofyou.
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The SM2001 Service Center Manager assists
you in managing and controlling your
business functions with extra features other
software programs haven't even considered.
The SM2001 goes the distance to provide the
absolute best business management and
customer service possible. The SM2001 gives
you these extra features:

1. Literature File - Check to verify that
you have the SAMS, microfiche, or
manuals, by manufacturer model and
chassis number - while your customer is in
your service center.
2. Blinking Messages -Now you can
emphasize specialized and important
messages that need your attention or
simply as a reminder notice to relay
information from the technician to your
customer.
3. General Ledger Codes - Customized to
fit your business.
4. Automatic Pricing on Parts - You'll
instantly know how much to charge for
parts allowing you to streamline your parts
pricing and insure profits.
5. Memo Pad - This feature allows you to
enter additional notes about the repair or
messages that should be given to the
customer.
6. Warranty Look-up Table -
Automatically displays manufacturer
warranty rates and parts mark up
percentages on the product to be serviced.
7. Automatically Calculates Product
Age from the date of purchase. You'll know
instantly if the unit is in or out ofwarranty.
8. Auto Search On Serial # - When you
enter a product for service, the SM2001
automatically scans the entire database of
past repairs to see if the product was
previously in for service, and you can tell
what work was done and see if it is a
rework or a different defect - again, all
while the customer is standing in front of
you.
9. Repeat Key - Provides fast operation
and unparalleled ease-of-use when dealing
with repetitive operations so you can spend
as little time as possible entering
information and more time with your
customers.
10. Servicer Defined Service Codes
Customize your business defect codes, and
enter the symptoms as the customer states
them and in logical terms for your business.

The SM2001 Can Help Build Your
Business In 1993!

We're confident the SM2001 Service Center
Manager is absolutely the best business
management program available. It's
specifically designed for the service industry
by the service industry and it's available
exclusively from Sencore - the leader in
American-Made Electronic Analyzing
Equipment, and now Business Management
Software.

For a limited time, Sencore is offering special
introductory package pricing. For detailed
information or a demonstration package on
the SM2001 Service Center Manager, call
1-800-SENCORE, ext. 238. ■
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E lectronic servicing, like many other
businesses, is a win or lose
proposition. Every day, you as a

business owner are required to make
decisions that will affect the bottom line of
your business. How can you protect yourself
against coming out on the losing end?

Today's consumers are smarter than ever and
expect you to be able to quickly diagnose and
give them an accurate estimate ofwhat it will
cost to repair their electronic products. What
complicates this matter is the decreasing cost
of consumer electronic products, so now you
have to balance your repair costs to the price
of a replacement unit. You'll probably find
this phenomenon more prevalent in VCR
servicing than any other service market.

Accurately estimating a VCR repair can
be a tricky situation. First you have to ask
yourself, "Is it a mechanical problem or an
electronic problem, and do I have the parts in
stock?" Here is where the real problems come
into play. What ifyou make a wrong
diagnosis? You could run the risk of
undercharging the customer and having to
boost the final charges to cover your
expenses. Or do you play the odds and
overestimate the costs and run the risk of
losing the job and any future business from
that customer?

There are ways of protecting yourself against
these kinds of risks, yet run your service
center profitably. Sencore wants to help you.
That's why we designed the VC93 All Format
VCR Analyzer. The VC93 will take the risks
out of diagnosing "tough dog" type VCR
problems and helps make VCR servicing
more profitable than ever before. Let's take a
look at the ways the VC93 can make a
difference in diagnosing, analyzing, and
troubleshooting common problems.

Heads Or Tails? There's No
Question With The VC93 All
Format VCRAnalyzer

warranty are good. That's a staggering figure
ifyou consider there are VCRs in three of
every four American homes and almost every
one of these VCRs will at one point or
another need to have the video heads cleaned
and/or tested. The Sencore VC93 All Format
VCRAnalyzer can insure you'll never install
another set of video heads without being
100% positive they are defective.

How many times have you had a VCR come
in the door when you've felt certain the video
heads were the problem? The symptoms were
all there: snowy picture or weak video, good
audio, the works. The first thing you probably
did was clean the head assembly, look at the
heads through a magnifying glass to make
sure they're clean, then re-test the picture
quality. What if the picture looks the same as
before? Do you have positive proof the heads
are good or bad? Could there be a problem in
the servo circuitry? Or could the problem be
somewhere else?

The VC93 All Format VCRAnalyzer can
answer these types of questions. The VC93
saves you time and money by providing you

with a proven method of testing video heads
and analyzing the servo circuits. The VC93
features an exclusive video head signal
substituter that dynamically isolates video
head defects from all other circuit failures.
Think of the number of times a VCR or
camcorder came into your service center and
you didn't know if the heads were the true
problem, or if the problem was somewhere
else. You're not alone.

Mechanical Or Electrical? Only
The VC93 Knows For Sure
There are many ways a VCR can fail, both
mechanically and electrically. How do you
diagnose between an electrical failure or
mechanical problem? Some mechanical
problems are easy to diagnose like worn
belts, wheels, idlers etc., but what about
those that could be either electrical or
mechanical problems? How can you know for
sure? For example, many VCRs that exhibit
what seems like a mechanical failure may
actually have a problem in one of the servo
circuits. Your job as a professional servicer is
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According to VCR manufacturers, over 50%
of the video heads that are returned under

Fig. 1: The VC93 All Format VCR Analyzer lets you test the servo circuits by connecting just two leads, and without
taking the cover off the VCR.
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to find out which servo circuit is defective
and why it is causing a problem.

These are the VCRs that typically find a
home in the corner of your bench or on the
shelf. You know the ones. Look around the
shop and take a count. Then look at your
average repair bill and ask yourself ifyou
have a place you could use that extra money
that is sitting as potential on the shelf. Most
servicers would like to avoid these situations,
but for one reason or another, those VCRs are
still eating away profits.

How can you prevent this type of situation?
You could refuse to repair the "tough dog"
VCRs, but that can cause other problems
such as limiting your customer base and
potential earnings. The better answer is to
have the VC93 All Format VCR Analyzer on
your bench. The VC93, with its patented
servo analyzing tests, will automatically
determine if the VCR has a capstan servo,
cylinder servo, or luminance/chrominance
circuit defect. And it only takes the same
amount of time as connecting two test leads.

Isolating Defects In The
Overall VCR System

AVCR contains five major sections:
luminance, chroma, audio, servo, and system
control. The VC93 All Format VCR Analyzer
is designed to analyze and troubleshoot each
of these major sections. The luminance
section receives the recorded information
from the tape and processes it into a form
that can be displayed by a TV or monitor.

VIDEO
OUT

AUDIO
OUT

Fig. 2: All VCRs include five different sections. The VC93
helps you diagnose where to start troubleshooting.

This is where the VC93 begins to earn its
place on your bench. The VC93 lets you inject
the FM modulated video signals into all the
circuits between the video heads and the FM
detector. Then the VC93's exclusive drive
signals help diagnose problems between the
FM detector and the video output.

The VC93 also contains a down-converted
chroma signal and other key signals that
make servicing chroma problems a snap. It
allows you to identify whether the problem is
in the chroma processor or somewhere else in

Amplifier
Exclusive -Only From Sencore!

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

If you service audio amplifiers, the PA81 is the
missing link you've been looking for. There are
lots of "fidelity" checkers and audio analyzers
on the market that test distortion parameters,
frequency response, etc. Until now, there
hasn't been an instrument that will let you
analyze failures in the driver or output stages
of a power amplifier.

The PA81 Stereo Power Amplifier Analyzer fills
that missing link. Its twin, autoranged meters
take the guesswork out of linearity and stereo
tracking tests. Built-in IHF dummy loads match
all common amplifier output impedances (2, 4,
8, 16, and 32 ohms) and the filters insure that
each test meets industry defined standards.
Monitor sound quality with the PA81's built-in
speakers, or view the signals on a scope con
nected to the isolated output jacks. Use the
External, Audio Line, or Dummy Load Inputs to
trace signals from a phono pickup cartridge to
speaker terminals. The PA81's DC balance
function continually monitors the amplifier
output, and disconnects the dummy loads if a
DC imbalance occurs so you won't blow output
transistor stages. You get accurate, safe
amplifier analyzing, in a portable, battery
operated package.

Introducing The Missing Link In Stereo
PowerAudio Amplifier Servicing

• Twin, autoranged, and frequency compensated wattmeters.
• Built-in EIA/IHF dummy loads (250 watts per channel) and filters for
fast, accurate tests.

• Monitor sound quality at every step to prevent backtracking.
• Trace signals through any audio stage with built-in RMS and dB meters.
• Prevent amplifier damage and save time with intermittent monitor and

circuit protector.
• Audio line test insures the signal from the source is good.
• Stereo separation test to 126 dB speeds AM and FM stereo work.

What Is Separation?

Separation measures how well one channel's
audio signal is isolated from the other channel's
output. Many of today's high-performance tuners
and amplifiers are capable of better than 50 dB of
stereo separation. Only equipment in top working
order and precise alignment can produce a quality
output. Most service rs realize the importance of
stereo separation, but don't have a method of
measuring this parameter, or don't have the time
to make time-wasting calculations.

The PA81 Stereo Power Amplifier Analyzer
automatically measures stereo separation up to
126 dB, far better than most audio power
amplifiers. The PA81 displays stereo separation
directly in dB, so no calculations are needed. You
just read the separation level on the PA81 dual
meters - it's that simple.

the chroma circuitry. You no longer have to
take the chance of ordering the wrong part or
spending extra time trying to signal trace
the problem.

The audio section is typically overlooked as a
potential problem area, but what about Hi-Fi
stereo problems? Most of the VCRs being
produced now have stereo capabilities and
your customers expect to hear stereo sound.
Troubleshooting Hi-Fi stereo problems can
be difficult ifyou are not equipped to
handle them.

The VC93 was designed to give you full audio
troubleshooting capabilities - whether it's Hi
Fi stereo or linear audio. You simply use the
VC93°s exclusive Playback Stereo signals to
troubleshoot the Hi-Fi stereo section, or use
the Audio Drive Signal to troubleshoot the
linear audio section of the VCR.

The servo section of a VCR can be difficult to
analyze and troubleshoot. It controls and

adjusts the tape speed as well as the phase
relationship of the heads with respect to the
information recorded on the tape. The VC93
features five exclusive servo analyzing tests,
each designed to help you quickly diagnose
servo problems and determine where to begin

3 1INV!

Fig. 3: The VC93 is part of the new "Tech Choice System"
that is designed to simplify VCR troubleshooting with
exclusive and dynamic tests.
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You Either Win Or You Lose -
There's No Two Out Of Three!

All too often a servicer is forced to place the profits on the line
based solely on the flip of a coin or an educated guess. What
happens to your productivity when you go down the wrong circuit,
or spend time diagnosing the heads when the servos aren't
tracking correctly? You lose the gamble, right?

Don't take that chance! Here's the answer ...
E3CHOICE mousanasorsatsredcustomersnavemvestaa
a~~~ in the VC93 All Format VCR Analyzer for various
reasons: servo analyzing, head checking, luminance/chrominance
circuit troubleshooting, audio and Hi-Fi circuit analyzing, plus the
simple ability to add an additional $2-$5 of profit on each VCR
coming through their service center.

And they can do all of these things because the VC93 provides:
• Dynamic VCR head signal substitution
• Exclusive Hi-Fi Stereo head substitution
• Innovative VCR luminance, chrominance, and

audio circuit analyzing
• Automatic servo analyzer
• Stand-alone ability or can be integrated with the new
"Tech Choice System" instruments

• Complete all-format troubleshooting, including:
- Servo bias supply
- Standard video & audio line outputs
- Autoranging DCV and PPV meter
- Output signal monitor

If you'd like to learn more about the
VC93, call your Sencore Area Sales
Representative today, and find out why
the VC93 is one of the best investments
you'll make in your 1993 VCR servicing.

New
VC93 All Format VCR Analyzer
Patented - Exclusively From Sencore

SEICOF ALL FORMAT VCR ANALYZER v93

Call1800ENCORE Ext.636
(736-2873

VCAFQRMAT PLAYDACKSIGNAL DRIVESIGNAL MODULATION
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troubleshooting. A common problem such as
noise bars running through the picture can
be caused by one of several defects. But the
VC93's special servo analyzing capabilities
allow you to determine if the defect is in the
servo circuits or somewhere else in the VCR.

The VC93 can simplify all your VCR servo
troubleshooting. For more information on
how the VC93's exclusive tests can help
you quickly diagnose VCR problems, call
1-800-SENCORE and ask your Area Sales
Representative about valuable Tech Tip
troubleshooting information

The last section is the system control. This
section usually has one or more micropro
cessors that monitor and control the entire
operation of the VCR. The VCR's different
types of sensors are typically tied into the
system control section so the microprocessor
knows what conditions or modes exist in
the VCR.

difference for you - increase the profits of
your business. The VC93 can and wiJl provide
several ways for you to add more profits to
your VCR servicing. In addition to providing
you with all the troubleshooting and
analyzing signals that will make servicing
easier and faster, the VC93 provides an
"insurance policy" for both you and your
customer. Here's how:

As we discussed earlier, today's consumers
are protecting themselves by knowing more
about the costs of repairing their products.
This includes their automobiles, homes,
boats, and now their electronic products.
That's why they are always asking "what will
this cost to repair?" Why do they ask?
Because they want to know ifbuying new
would be more economical than repairing the
old one. And many consumers are concerned
about the dishonest servicers which have
received some media exposure recently.

establishes you as a servicer that they can
trust. In today's society, this is a must for any
servicer to increase their customer base as
well as their profits. To provide proof to your
customers, give them a copy of the
performance test results, and tell them it is
part of the service that your business
provides as part of your customer service
program. This test will provide insurance for
your customer and can be an extra income
generator for your service center.

We want to help you become more profitable
in your service business. That is why we've
created the VCR Performance Report Card
for you. The VCR Performance Report Card
is designed so that you can use it as an
estimating tool as well as a tool for your final
tests. If you would like to know more about
performance testing and the Performance
Report Card, call your Sencore Area Sales
Representative at 1-800-SENCORE for
more details.

The microprocessor is usually unique to each
VCR model and requires you to use the VC93
along with an oscilloscope to determine where
the problem exists. Sencore offers several
informative Tech Tips on the topic of system
control troubleshooting to help you better
understand and troubleshoot these types of
problems. Again, for more information, just
call 1-800-SENCORE

Adding Profits And Protecting
The Bottom Line

So what does all this mean for you, the
servicer. Well, the VC93 All Format VCR
Analyzer was designed to make one big
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Here's where the VC93 really provides you
some reliable "insurance." Before you give
the customer an estimate ofwhat it will
cost to repair the unit, use the VC93 All
Format VCR Analyzer to run a complete
"performance test." This gives you full
confidence in your estimate. You'll know if
the defect is an expensive microprocessor or a
less expensive component such as a capacitor.
You'll know if the servo and control sections
are good, and the condition of the video
heads. The VC93 will provide the answers
you need to make an accurate, educated
estimate and prevent the possibilities of
''buying" the VCR.

Secondly, the VC93 provides your customer
with an estimate on which they can rely, and

The VC93 will also save you time and money
by decreasing your callbacks and service
warranties. Callbacks can eat your profits
faster than anything else, because they are
generally done at no charge. Sure, the
customer ends up being happy that you
covered the additional service call, but how
did your business do?

Why not protect yourself against this type of
situation by completely testing the VCR and
providing proofwith the VC93? The customer
will know the test was performed and will
know the condition ofhis/her unit. If
something else fails, you can't be expected to
cover it since they have proof that the
machine performed to specifications when it
left your service center. Plus, it gives you the
opportunity to suggest they bring the
machine back in for regular cleaning insuring
continued top performance from the VCR.

The possibilities can just keep growing from
there. If you keep records of the performance
tests you complete, you'll have a database you
can send reminder cards for cleanings and
yearly performance testing. This can mean
repeat customers and it keeps your business
name in front of them.

This is just a sample of the possibilities that
exist for servicers. VCR servicing involves
more than simple cleanings and adjustments.
Those aspects are just part of your customer's
overall service needs. They rely on you to
repair the VCR that they have come to
depend on as entertainment for the kids,
important business meetings, sales
presentations, instructional teaching
methods, and the list goes on and on.

If you would like to find out more about how
the VC93 can put profit back into every VCR
your service, call your Area Sales Represent
ative at 1-800-SENCORE. We'll be glad to
show you how VCR servicing can be easier
than ever before. ■

Fig. 4: Use the VC93 All Format VCR Analyzer to performance test every VCR.
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· · . continued frompage 11

this chroma signal to the luma, blanking,
and sync signals at the camera output
(Fig. 10).

White

~

Green

~

Black

H sync

Fig. 10: A video camera adds the chroma information
to the luma,blanking, and video. signals at the camera
output.

Burst: NTSC standard color receivers
require a sample of the camera's 3.58 MHz
chroma reference signal in order to properly
display the camera's chroma output signal.
The camera inserts a sample of its 3.58 MHz
reference signal during horizontal blanking
time, just after each horizontal sync pulse
(Fig. 11). This short sample of the camera's
reference signal is called chroma burst.

White

~

Green

~

3.58 MHz
color sync
burst\

Black I

I-H sync

Fig. 11: Burst is a sample of the 3.58 MHz reference
signal inserted just after each horizontal sync pulse.

Every color receiver uses the chroma burst to
lock in its own reference oscillator. It is
important that the camera's chroma burst be
at the correct frequency to insure compati
bility with all color receivers. Although
chroma burst is commonly referred to as
3.58 MHz, the actual frequency is 3.579545
MHz. The camera's sync generator should
generate this signal to within at least 100 Hz
(preferably 50 Hz) to be sure that color will
be produced on all receivers. The amplitude
of the camera's chroma burst is also import
ant, and should be 40 IRE units peak-to
peak, centered on the blanking level.

ChromaAmplitude: The amplitude of
chroma signals developed while scanning a
normal scene extends to over 140 IRE units
peak-to-peak. The normal amplitude of
camera test signals isn't that high, however.
Red and cyan are the highest amplitude color
test signals at 88 IRE. The other four test
colors typically used; green, yellow, magenta,
and blue are at lower amplitudes. Often

though, rather than
expressing chroma
amplitude in IRE or
millivolts, manufacturers
state the desired chroma
amplitude as a percentage
of the burst signal's normal
amplitude.

Chroma Phase: Each
chroma hue scanned by a
video camera produces a
different phase 3.58 MHz
chroma output signal.
Chroma signal phase angles
are normally measured on a
vector display (Fig. 12). This
type of display compares the
phase of the burst reference
signal (on the left display
axis) to any other colors which
are produced. For the entire
time that a camera is scanning a
colored object with uniform saturation and
hue, it should be producing a chroma output
signal with constant amplitude and phase.
If it does, the vector display will show a
single small dot representing the entire
colored object.

When a video camera scans the three
primary and the three secondary colors, it
would ideally produce chroma signals with
the phase angles shown in Fig. 12. The
chroma phase angles are usually measured
counterclockwise from the right-hand,
positive B-Y axis, although various camera
manufacturers have used other
measurement methods. Since pinkish to
orange flesh tones fall between yellow and
red, camera manufacturers strive to produce
those colors most accurately.

Chroma Noise: As with the video circuits,
the chroma processing circuits ideally should
add no noise to the chroma signal. Actually,
they do add both amplitude and phase noise
to the chroma signal. Since both chroma
amplitude and chroma phase carry color
information, both types of noise affect the
chroma signal. Chroma amplitude noise
shows up in the picture very similarly to
video amplitude noise. With chroma
amplitude noise, highly saturated color areas
of the picture show a "grainy" effect. When a
chroma signal with amplitude noise is shown
on a vector display, the vector dots spread
out in a line toward and away from the
center of the display.

Chroma phase noise shows up differently,
with highly saturated color areas of the
picture showing a "smeary" effect. When a
chroma signal with phase noise is shown on a
vector display, the vector dots spread out in a
line at a right angle to a line drawn to the
center of the display.

Chroma amplitude and phase noise are
measured almost the same as video
amplitude noise. The noise in the 3.58 MHz
signal is compared to the normal signal level,
and the SIN ratio is expressed in dB.

3z
~
~

Fig. 12: A vector display compares the phase of the burst signal to any other
colors produced.

What Do Camera Video Output
Signals Tell Us About Camera
Circuit Problems?

Luminance: A video camera should
maintain a constant video output signal
amplitude when it is moved fromhigh
brightness to low brightness scenes and vice
versa. Opening and closing of the iris within
the lens assembly regulates the signal level
at high brightness levels. When the light
level drops low enough that the iris isn't able
to open further, AGC then starts increasing
the camera gain to hold the output
signal constant.

Following are some camera signal amplitude
problems and likely circuit problems causing
them:

Signal amplitude: • Too large at all
brightness levels.

Likely problem: • AGC causing
excessive gain.

Signal amplitude: • Too small at all
brightness levels.

Likely problem: • AGC causing
insufficient gain.

Signal amplitude: • Okay at high
brightness levels,
but too small at low
brightness levels.

Likely problem: • AGC not increas
ing gain sufficiently.

Signal amplitude: • Okay at low
brightness levels,
but too large at
high brightness
levels.

Likely problem: • Iris not closing
sufficiently.

Signal amplitude: • Okay over only a
small range of
brightness levels.

Likely problem: • Iris stuck in one
position.
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Sync: The amplitude of the horizontal and
vertical sync pulses at the camera output
should always be 40 IRE (286 mV) measured
from the blanking level, regardless of the
video signal present. If the amplitude isn't
correct, poor sync may result in some
receivers. Only a couple of stages need to
be checked when improper sync levels are
found. The sync adder stage includes an
adjustment for setting the sync level. If that
adjustment doesn't correct the sync level, the
sync generator should be checked for
improper operation.

Ifyou find a low frequency variation in the
DC level of the sync pulses (hum), you should
suspect the power supply circuit. You
probably won't see any hum riding on the
video signal when you are using most
waveform monitors. Usually a blanking
clamp circuit is included which clamps the
sync and blanking pulses to a constant DC
level, disguising the effects of any low
frequency interference in the video signal.
Unless the waveform monitor includes a
switch to disable the clamp circuit, you won't
see the hum, much less be able to measure it.

Chroma: The amplitude of the chroma
portion of the camera output signal should
correspond to the saturation of colors scanned
in the scene. If the chroma signal amplitude
is wrong, colors in the reproduced picture will
have incorrect saturation. Check the camera's
chroma saturation accuracy by scanning a
reference test pattern with known saturation
colors. Then check the amplitude of the
camera's chroma signals on a vectorscope or
waveform monitor. If the chroma amplitudes
don't match the manufacturer's specs, check
the adjustment of the chroma gain. If the
adjustment doesn't correct the problem, but
the video signals have proper amplitude,
check the operation of the chroma AGC
amplifier as well as other amplifiers in the
chroma process section.

Making matters more difficult, as stated
above, manufacturers often specify the
desired chroma amplitude as a percentage of
the burst signal's normal amplitude. Since
measuring instruments aren't calibrated in %
ofburst units, you'll need to measure both
burst and the chroma signal on a linear scale
(perhaps a small ruler) and divide the
measurements to obtain a percentage
measurement.

operation on all receivers. If the burst isn't
within at least 100 Hz, it should be adjusted
to center frequency with the master oscillator
adjustment. The burst frequency can't be
measured at the camera output with a
standard frequency counter, though, since a
counter can't separate the burst signal from
the rest of the composite video signal. To
measure the burst frequency, the camera
needs to be opened and the frequency counter
attached to the master oscillator test point.

Video and Chroma Noise: A camera's
signal circuits should normally add only a
small amount of noise to the video signal.
This results in a high quality picture which
doesn't have noticeable levels of noise in the
picture. Under the lowest brightness lighting
conditions, the camera's AGC circuit
increases amplifier gain to maximum in
attempt to maintain normal output signal
level. Due to the maximum amplifier gain,
extra noise is generated and the picture
becomes grainy. This is normal, and should
be expected at very low light levels.

The difficulty is accurately measuring noise
levels and deciding whether the noise is
present in just the luma, just the chroma, or
in both the luma and the chroma signals. If
the luma noise is higher than it should be,
but the chroma noise is okay, the camera's
luma process circuits are likely at fault. If the
chroma noise is higher than it should be, but
the luma noise is okay, the camera's chroma
process circuits are likely at fault. If only the
chroma hue noise is excessive, the camera's
chroma balance may simply be misadjusted.
Ifboth the luma noise and the chroma noise
are higher than they should be, one of the
camera stages common to both the luma and
the chroma signals is likely at fault. This
includes the pick-up device, iris control,
prevideo process circuits, and AGC
control circuits.

Business Opportunities

Camera sales and service are increasing in a
number ofmarkets. Business and industrial
users are increasingly using cameras for
monitoring plant operations and for security

purposes. These cameras can be important to
the day-to-day operations of the company,
and when a camera isn't functioning
properly, it's important to get it serviced
properly and quickly.

The sales of camcorders are also on the rise,
after level growth in the last couple ofyears.
Camcorders are an upscale product and
manufacturers are striving to maintain
profitable sales margins. That means
consumers aren't seeing the deep discounts
on camcorders that they have on TVs and
VCRs. So, when their camcorder needs
service, they are more likely to have it
repaired rather than purchase a new one.

That means good service profits are possible
for servicers expanding into this growing field
of camera service. Complete camera service
on camcorders makes excellent business
sense, especially for consumer servicers
already servicing VCRs. If you don't service
the complete camcorder, you are left with two
choices. You can send your customer to your
competitor and risk losing all your customer's
future business. Or, you can send your
customer's camera to a camera service
depot and risk your customer's satisfaction
with extended service times and higher
service charges.

Whether you are a self-servicer in a company
which uses cameras, or ifyou are an
independent servicer, complete camera
service makes good economic sense. Cameras
aren't any more complicated than other
consumer or industrial electronics. As this
article and articles in the past two issues of
the Sencore News have shown, what you need
for profitable camera service is a basic
understanding of camera operation and the
right equipment to help you quickly service
all camera problems. ■

Burst: The amplitude of the chroma burst at
the camera output should always be 40 IRE
(286 mV) peak-to-peak, regardless of the type
ofvideo signal present. If the burst amplitude
isn't correct, improper chroma operation may
result in some receivers. Only a couple of
stages need be checked when a wrong burst
level is found. The burst adder stage includes
an adjustment for setting the burst level. If
that adjustment doesn't correct the burst
level, the sync generator should be checked
for proper operation.

The frequency of the chroma burst at the
camera output should be very close to
3.579545 MHz to insure proper color

Rebuilt SC61 Probes
Sencore's Service Department has rebuilt probes available for the SC61 Waveform
Analyzer. These probes have been completely rebuilt and come with a full 90 day
warranty. The part number of the probe is 39G183 and the cost is $99.00 each. But
hurry, we have a limited quantity. To order your probe(s), just call 1-800-SENCORE
(736-2673), ext. 635.

New CR70 "BEAM BUILDER" Setup Books
The New 1993 CR70 "BEAM BUILDER" Setup Books (form #5245) are now
available for a price of $20. This year's edition contains over 370 new CRT listings
that will help you test and restore all CRTs. Just call 1-800-SENCORE (736-2673)
and ask for ext. 635. The Setup Book for older Sencore CRT testers is also available
for $15 (form #5244).
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Editor's Note: We know many ofyou havejust
started servicing computer monitors or are
ready to start. This article gives you an
example ofsome step-by-step troubleshooting
procedures and the type ofsupport you can
expect from Sencore when you invest in the
CM2000 ComputerMonitorAnalyzer.
Remember, when you invest in Sencore
equipment, you get more thanjust a product.
You also gain maximumproductivity on the
easiest to use equipment in the industry.

P roblems in a computer monitor's
horizontal drive and output circuits
pose serious concerns for servicers

and can endanger profits on many repair
jobs. The components in these circuits
interact closely, creating confusing symptoms
(often a dead monitor). Plus, the parts are
expensive (flybacks and regulators); and
because of the high voltage and currents
involved, a mis-diagnosed problem can
quickly destroy newly replaced parts.

In the last issue (Sencore News #160), we
covered flyback transformer analyzing, high
voltage diode testing, and measuring the
pulse at the collector of the output transistor
using the CM2000 Computer Monitor
Analyzer. This article features how the
CM2000 gives you the power to analyze
horizontal drive circuits, measure second
anode high voltage, and test the power supply
regulation in computer monitors.

Troubleshooting Horizontal Drive
Circuits With Confidence

high voltage even after you have tested the
horizontal yoke, flyback, multiplier,
horizontal output transistor, and B+ supply,
the horizontal driver circuit may be defective.
A missing or reduced amplitude horizontal
drive signal could prevent the computer
monitor from starting up and operating
properly.

Note:Always plug a hot chassis monitor into
an isolation transformer such as the Sencore
PR57AC "POWERITE" before you begin
troubleshooting with any test equipment.
Important: When injecting the HDRIVE
signal into the horizontal drive circuit, always
lower the line voltage to 85 volts AC
(see step 5).

COMPUTERMONITORANALYZER ov«LR000

RED VIDEO

GREEN VIDEO

BLUE VIDEO

HORIZONTAL SYNC

VERTI CAL SYN C

HORIZONTAL
SYN C

YOKE
FLYBACK

Fig. 1: The CM2000 Computer MonitorAnalyzer's exclusive drive signals Jet you troubleshoot problems in horizontal
drive and high power output circuits.

The horizontal circuit basically consists of an
oscillator, a driver, an output, and a yoke.
The horizontal oscillator synchronizes to the
incoming video signal and develops a
horizontal drive signal. The horizontal drive
circuit amplifies the drive signal and converts
it to a current waveform. The output stage
then provides sufficient current to drive the
deflection yoke. The horizontal output stage
also provides the drive signal to the flyback
transformer that creates the focus and high
voltage. The flyback is also responsible for
generating other scan derived power supply
voltages which power other circuits.

If the monitor under test has no deflection or

The CM2000 Computer Monitor Analyzer lets
you inject a ''known good" signal into the
horizontal drive circuit to replace the existing
signal. The low impedance of the CM2000's
Drive Signal Output "swamps out" the signal
present at the injection point and replaces it
with a good horizontal drive signal.

While driving the suspect circuit with the
CM2000, watch the CRT (or monitor the
voltage at the collector of the horizontal
output transistor) to see if the monitor
develops deflection. If deflection returns, you
can be confident that all the circuits between
the injection point and the output are good.

Let's put the CM2000 Computer Monitor
Analyzer to work with the following example.
We'll assume we're troubleshooting a monitor
with no high voltage or a horizontal
deflection problem, and the flyback, yoke,
high voltage multiplier, horizontal output
transistor, and B+ supply have all been
tested. Here's how to set up the CM2000:

1. Set the CM2000 to match the monitor type
under service.

2. Set the CM2000 controls as follows:
a. VIDEO PATTERN control to RASTER.
b. DIGITAL DISPLAY control to DRIVE

SIGNAL.
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c. DRIVE SIGNAL control to H DRIVE.
d. DRIVE RANGE control to the range

closest to the normal circuit signal
level.

e. Adjust the DRIVE LEVEL control to
match the signal level normally found in
the circuit.

3. Connect the CM2000 to the monitor as
follows:
a. DIRECT TEST LEAD to base of the

driver transistor
b. Black DVM TEST LEAD to circuit

ground.
c. Red DVM TEST LEAD to the collector of

the horizontal output transistor.
4. Set the DIGITAL DISPLAY control to

PPV.
5. Set the AC line voltage to 85 VAC and turn

on the computer monitor.
6. Monitor the PPV level on the DIGITAL

DISPLAY readout as you adjust the
DRIVE LEVEL control.

What to expect: Watch for horizontal pulses
on the CM2000's PPV meter and/or for
horizontal deflection on the CRT. Ifvoltage
and CRT deflection return, you are injecting
after the defective stage. If horizontal pulses
do not occur at the collector monitoring point,
inject the CM2000 Drive Signal at the base of
the horizontal output transistor. If the
horizontal pulses now return, you know the
defect is between the last two injection
points. Use signal tracing and conventional
troubleshooting techniques to narrow the
problem to a single component.

Note: When injecting at the horizontal output
transistor, disconnect the low impedance
secondary winding of the driver transformer
from the base.

How To Troubleshoot Split
Horizontal Sweep And Horizontal
High Voltage Monitor Circuits

Some multi-sync computer monitors
(monitors that lock to multiple formats with
different scan frequencies) have split
horizontal circuits. The signal divides at the
output of the horizontal oscillator. One circuit
drives the yoke for horizontal sweep and the
other drives the flyback transformer for high
voltage generation (see Fig. 2).

Troubleshooting split horizontal circuits with
the CM2000 involves the same tests and
signals as with the normal horizontal circuit
reviewed earlier. If the computer monitor
lacks high voltage - and the flyback, output
transistor, and B+ supply have tested good,
inject the CM2000's horizontal drive signal
into the horizontal drive high voltage circuit
and monitor the results.

If the monitor has high voltage but no
horizontal sweep (a thin vertical line down
the middle of the display), inject the
CM2000's horizontal drive signal into the
horizontal drive sweep circuit. Then watch
the CRT for results and troubleshoot as
explained earlier. It is not necessary to
troubleshoot the horizontal sweep circuit if
the monitor has no high voltage.

Safely Measuring High Voltage
With The CM2000

The CRT of a computer requires a very high
level DC voltage to accelerate the electrons
toward the screen. The secondary winding of
the flyback transformer develops this high
voltage. The integrated diodes in the flyback
or a separate multiplier circuit amplifies and
rectifies the voltage.

Fig. 3: Measuring the CRT's high voltage is safe and easy
with the CM2000 Computer MonitorAnalyzer and HP200
high voltage probe.

Measuring the high voltage at the second
anode of the CRT lets you know if the output
circuit, flyback, high voltage multiplier, and
power supply regulation circuits are working
correctly. Additionally, some monitors have
adjustments to set the high voltage and/or
focus voltage.

-WARNING-

Measuring high voltage exposes you to the
possibility of a severe shock hazard if you do
not follow careful test methods. Do not
perform the high voltage test until you
completely read and understand all the
warnings included with this test found in the
CM2000 Computer Monitor Analyzer
Operations and Applications Manual.

But measuring CRT high voltage is no easy
(or safe) task without the proper test
equipment. The CM2000 lets you safely
measure high voltage up to 50,000 volts with
its DCV meter and the optional HP200
accessory probe. Here's the proper procedure
to measure CRT high voltage with the
CM2000:

Horizontal
Sync

Buffer

Inject CM2000
Horizontal Drive

Signal

Horizontal
Sync

Horizontal

CRT

Driver Output
Multiplier

Horizontal

Oscillator

Horizontal

Driver Output

B+
Power
Supply

Fig. 2: The CM2000 lets you analyze computer monitors with split horizontal circuits. One circuit creates horizontal
sweep and the other creates high voltage.

1. Turn "OFF" the power to the computer
monitor.

2. Set the CM2000 DIGITAL DISPLAY
switch to "DCV."

3. Slip the red CM2000 DVM TEST LEAD
into the HP200 High Voltage Probe.

4. Connect the black DVM TEST LEAD to the
HV ground point on the monitor chassis.

5. Connect the HP200 probe to the test point
so it does not need to be held during the
measurement.

6. Turn the monitor "ON" and note the
voltage reading on the CM2000 digital
display.

7. Multiply the reading by 100 for the actual
voltage present at the test point.

What to expect: Compare the high voltage
reading to the voltage shown on the
schematic. If the reading is high, check for a
timing problem in the horizontal output
circuit, or for a B+ regulation problem. If the
reading is low or missing, check for a low or
missing B+ supply or a faulty component
such as the IHVT or high voltage multiplier.
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Testing High Voltage Regulation

The high voltage regulator circuit is
responsible for maintaining a constant high
voltage at the CRT as the high voltage load
varies. A black raster turns the guns off,
creating a minimum beam current and a
minimum load. A white raster turns the guns
on and produces the heaviest load. Without
regulation, the high voltage varies with
changes in the displayed image. Poor high
voltage regulation creates problems such as
blooming, improper brightness variations,
poor focus, poor color, and a jumpy display.

Use the CM2000's Raster pattern to
dynamically test a monitor's high voltage
regulation circuit. Quickly switching the
VIDEO POLARITY button between"+" and
"-" causes the display to alternate between
white (maximum load) and black (minimum
load). Here's an example ofhow to test a
monitor's high voltage regulation.

1. Set the CM2000 to match the monitor type
under service.

2. Set the VIDEO PATTERN switch to
RASTER.

3. Press the "R", "G", and "B" VIDEO
OUTPUT buttons to "ON."

4. Set the monitor's brightness to maximum.
5. Quickly toggle the VIDEO POLARITY

switch from "+" to "-."

What to expect: The CRT display should
remain stable as you switch between the
white raster and black raster. The border line
on each raster should remain stable with no
signs ofbowing or blooming.

If the CRT display shows a regulation
problem, measure the peak-to-peak voltage at
the collector of the horizontal output
transistor while repeating step 5. If the peak
to-peak voltage changes widely with the
changing video pattern, troubleshoot the B+
regulator circuit. If the peak-to-peak voltage
remains stable, check the video or sync
circuits for changing levels.

Try A CM2000 Computer Monitor
Analyzer On Your Bench With No
Obligation

The CM2000 Computer Monitor Analyzer
gives you all the features and tests necessary
for computer monitor servicing in one
complete, easy to use instrument. Give your
Area Sales Representative a call today at
1-800-SENCORE (736-2673) to set up a no
obligation trial of the CM2000. Then see for
yourself how the CM2000 fits your computer
monitor servicing needs. ■

AMETERS

VIDEO PATTERN
COLOR BARS STAIRCASE

CIRCLE o

DOTS ~

RASTER • •

~
VIDEO FORMAT +

TYPE POLARITY o -
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V

• • • WINDOWS

• MULTIBURST

• TEXT

INTERLACE
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OFF

POWER SYNC & VIDEO
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Fig 4: The CM2000 lets you test computer monitor high voltage regulation by simply changing the polarity of the
Raster pattern.

CR70"BEAM BUILDER"®
Universal CRTAnalyzer & Restorer

Patented - Dynamic Tests Exclusively From Sencore!

For The First Time Ever, Test
Every CRT On The Market-
NowAnd In The Future, Pius
Restore 90% OfAll Weak Or
Shorted CRTs Or Your
Money Back!

Now, you can safely restore every CRT!

CRTs run long and hard each day. When it
comes time to replace one, you could be
looking at $200 or more. No wonder many
servicers are afraid when it comes to
restoring CRTs. Only the CR70 provides
five levels of restoration to guarantee safe
and reliable results every time. We call this
progressive restoration. You only use the
restoring level needed to get the job done.

Test every CRT on the market. The CR70
is the only CRT tester that gives you the
ability and confidence to test every type of
CRT in use today - and we mean every!

• All B & Wand color video CRTs
• Projection CRTs
• Computer display CRTs
• Closed circuit video CRTs
• Camera pickup tubes - broadcast,

industrial and surveillance
• Even scope, radar, and other

industrial CRTs

RINGER

Guaranteed To Be The Most Reliable CRT
Tester On The Market - Or Your Money Back!

• Guaranteed to test every CRT, now and in the future.
• Exclusive tests cover the CRT's full dynamic range
from cutoff to peak emission - the highest reliability
available.

• Guaranteed to safely restore 9 out 0f 10 weak or
shorted CRTs (video, projection, and scope).

• Guaranteed to be totally protected from damage from
charged CRTs.

Using The CR70
Universal Adapter

Using the Universal Adapter (UA) with the CR70 is very similar
to using regular CRT sockets. First you locate the CRT in the
CR70 setup book and adjust the filament voltage and bias as
usual. Next you hook up the five UA leads to the CRT pins list
ed in the set-up book. (The numbers listed in the CR70 Setup
Book are the actual pin numbers.) Now you adjust the CR70
front panel switches as follows:

F1: 1
F2: 2
K:3

G1:4
G2: 5

Now you're ready to test the red gun. After the red gun test is
complete, readjust the UA clips on the CRT for the green gun
as shown in the setup book. But remember, the CR70 switches
remain the same for all three guns. Then to test the blue gun,
just move the UA clips again as called out in the CR70 setup
book. If you have questions, call your Area Sales
Representative or Application Engineer for assistance.
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yzing Signals
Easier Wit
100 "AUTO TRACK

By Paul Nies, Application Engineer

••••••••

W e've already introduced you to the
SC3100 "AUTO TRACKER"
Automatic 100 MHz Waveform &

Circuit Analyzer and its features in the last
several issues of the Sencore News. The
"AUTO TRACKER" lets you touch and test
any circuit test point and make autoranged,
error free measurements in a fraction of the
time.

We've told you about the dynamic Auto
Tracking™ and digital Delta tests. By now,
you've probably seen or heard how the
SC3100's exclusive autoranging functions can
save you a lot of precious time. And we've told

you about the SC3100's features like 2 mV
volt sensitivity, TV triggering, and 100 MHz
bandwidth.

But enough talk. It's time to put the SC3100
"AUTO TRACKER" to work in real-life
situations. In this article, we'll show you how
to analyze and/or align these five key
troubleshooting and analyzing waveforms:

1. Horizontal Output Pulse
2. Sandcastle Signal
3. VCR Headswitching
4. VCR Tracking Fix
5. Logic Level

Our goal in this article is to show you how
the SC3100 "AUTO TRACKER" can make
your analyzing faster and more accurate.
We've chosen these five signals because they
are common signals that you may have
already tried to analyze using another
oscilloscope. And since these signals are
common signals to many servicers, you've
probably experienced some of the time
consuming problems they present. So while
reading this article, reflect back to your
current methods, then think about the time
you could save with an SC3100 "AUTO
TRACKER."

Analyzing The
Horizontal
Output Pulse

Of all television and computer
monitor waveforms, the horizontal output
collector pulse is considered one of the most
important. This pulse is responsible for high
voltage and focus voltage production,
blanking, and often a host of scan derived
voltages, besides providing horizontal
deflection.

AUTO TRACKER
AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALYZER

TR
INT

Fig. 1: Only the SC3100 "AUTO TRACKER" lets you safely
view the horizontal output pulse.

But an important element prevents
competitive oscilloscopes from analyzing the
horizontal output collector pulse - the
amplitude of the pulse. The horizontal output
pulse ranges from 500 to 1,500 volts peak-to-

peak. This pulse can cause serious front-end
damage since the amplitude is several times
greater than the input rating ofmost
oscilloscopes (typically 200-500 volts).

The SC3100's exclusive 2,000 volt measuring
range allows you to view and analyze the 500
to 1,500 volt peak-to-peak signal produced by
these horizontal output stages. Only the
SC3100 allows you to safely measure this
pulse, while other scopes would likely be
damaged by this high-powered signal. Even if
you should happen to leave the SC3100's
VOLTS/DIV control in the .02 V position, no
damage will result. Here's how to analyze the
horizontal output pulse with the SC3100:

NOTE: Always plug a hot chassis TV or
monitor into an isolation transformer such
as the Sencore PR57AC "POWERITE"
before you begin troubleshooting with any
test equipment.

1. Connect the SC3100's channel A probe to
the collector of the horizontal output
transistor and ground to circuit ground.
2. Set the TIME/DIV and VOLT/DIV switches
on the SC3100 to "AUTO" and observe the
waveform.

It's that simple - and you'll be looking at two
crisp, clear cycles of the signal. You'll want to
carefully examine these waveforms for
symmetry, extra ringing pulses, or the
presence of a deep saddle. Any one ofthese
symptoms could be the cause ofpresent or
future problems in the chassis. But the

"AUTO TRACKER" doesn't stop analyzing
with just waveshape, and neither should you.

Now, you just press the "DCV'' button and
read the LCD. The displayed voltage should
agree with the amount shown on the
schematic (usually 110-130 VDC). Then press
the ''VPP" button and read the LCD. The
measured voltage should be within 50 volts of
the amount shown on the schematic (range:
500-1500 VPP).

AUTO TRACKER
AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALYZER BE
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Fig. 2: The "AUTO TRACKER" lets you measure the
horizontal output pulse's width to check torproper
timing.

It's also very important to measure the
retrace time of the horizontal pulse with the
SC3100 "AUTO TRACKER" (refer to Fig. 2).
To measure the retrace time, simply press
the Delta Time button, adjust the Delta
Begin and Delta End controls, and read the
LCD display. The normal range for horizontal
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Deep Saddle Noise Pulses

Fig. 3: The output waveform should be free of extra ringing pulses and should not include a deep saddle.

retrace time is 11.3 to 16.0 µS. Anything
below or above this range indicates a
problem. Here's what to look for in a
horizontal output pulse:

Waveshape - The horizontal output waveform
should look like Fig. 1. It should be
symmetrical, free from extra ringing pulses,
and should not contain a deep saddle, as Fig.
3 shows. A deep saddle indicates an excessive
load, possibly a shorted turn in the flyback.
Extra ringing pulses indicate a cracked core
in the flyback, bad damper, or drive signal
problems.

Five Patents - Only From Sencore!

DCV- The DC voltage is normally between
110 to 130 volts, but be sure to check the
schematic for the exact amount. If this
voltage measures incorrect, check the B+
regulator circuit or possible loading of the
supply.

Pulse Amplitude - The amplitude of the
output pulse ranges from 500 to 1,500 volts,
depending on the chassis. The measured PPV
amplitude should be within about 50 volts of
the amplitude shown on the schematic.

Readings that are considerably di:fferent from
the schematic value indicate problems with
the flyback, load, or drive signal.

Pulse Width - The duty cycle measurement
can be considered one of the most important
parameters. A normal pulse width (which is
the output stage retrace time) varies from
approximately 11.3 to 16 microseconds. A
retrace time less than 11 microseconds
indicates excessive loading such as a shorted
flyback turn, excessive flyback load, or a
retrace capacitor that has decreased in value.
A pulse width longer than 16 microseconds
indicates a problem in the yoke circuit.

Analyzing The
Sandcastle Signal
The Right Way

A key signal in many of
today's color television receivers is the
sandcastle waveform. Problems with the
sandcastle signal can cause several
symptoms: no color, wrong or unlocked color,
blank raster, or retrace lines. Note that a
defect other than a sandcastle problem can
also cause these same symptoms. The
sandcastle signal is a combination of three
signals:

1. Flyback pulse
2. Delayed horizontal sync pulse
3. Vertical blanking pulse

75VpP-~
(or more)

The Only Dynamic, Portable,
Automatic, Capacitor/inductor
Analyzer Guaranteed To Help
You Quickly Find All Defective
Capacitors And Inductors That
Other Testers Miss, Anywhere,
Without Calculations, Look-Up
Tables, Or Error!

The LC102 AUTO-Z brings speed,
reliability, and extended ranges to
cap/coil testing. Advanced digital
technology allows you to completely
analyze capacitors to 20 farads and
inductors to 20 henries.

You simply enter the component's
parameters: value, rated voltage,
and tolerance. The AUTO-Z makes
the readings, compares them
against industry standard tables
stored in memory, and displays
whether the component is good
or bad. With the push of a button
you obtain the exact reading for
value, leakage, dielectric absorption,
and ESR for all capacitors. Plus,
analyze inductors for value and
shorts (even a single shorted turn).

• Find defective components that all other testers miss.

• Fully analyze capacitors from 1 pF to 20 farads for
value, leakage (with up to 1,000 volts applied),
dielectric absorption, and equivalent series resistance.

• Dynamically analyze inductors from 1 uH to 20 henries
for value, opens, shorts, and even a single shorted turn.

• Dynamically analyze SCRs, triacs, high value resistors,
HV diodes, and transmission lines.

• Automatically make all the tests, in both portable and
bench use without confusing look-up charts or tables.

How To Reform Electrolytic
Capacitors

Many aluminum electrolytic capacitors become defective
because they sit unused for extended periods of time.
When the capacitor's electrolyte drys out, its leakage goes
up and the capacitor loses capacitance. You can reform
many of these capacitors with your LC102 AUTO-Z.

In many cases, the electrolyte can be reformed by applying
a voltage to the capacitor's plates. By using your AUTO-Z's
leakage power supply test voltage on the capacitor, the
electrolyte experiences a chemical reaction that helps
restore the dielectric oxide to its original state. For more
information, call your Area Sales Representative.
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Fig. 4: The complex sandcastle signal must meet exact
parameters.

As Fig. 4 shows, the manufacturer has
established precise parameters for the
sandcastle waveform. Deviation from any of
these parameters can result in the symptoms
described earlier. You can use the following
procedure to analyze a sandcastle waveform
with the "AUTO TRACKER":

1. Connect the channel A probe to the
sandcastle signal and the channel B probe to
the output of the video detector (set
TRIGGER SOURCE to "CH B").

2. Set the SC3100 TIME/DIV switch to
"TVH", leave the VOLT/DIV switch on
"AUTO", and analyze the waveform.
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Pressing the SC3100's "VPP" button tells you
the amplitude of the sandcastle waveform.
The waveform should be at least 7.5 volts
peak-to-peak on this chassis (see Fig. 4). If
this amplitude is incorrect, check the
circuitry that processes the flyback (key)
pulse.

To fully analyze the sandcastle signal, you
must be able to measure individual portions
of it. The SC3100's Delta functions allow you
to precisely measure these parameters. The
"AUTO TRACKER's" exclusive Delta Bar lets
you highlight any part of the waveform and
analyze the amplitude, absolute DC, time, or
frequency. Plus, if you want even more detail
of the waveform for more accurate Delta
measurements, just pull the HORIZONTAL
POSITION control to expand the waveform
on the CRT by a factor of ten.

To analyze the portions of the waveform,
adjust the Delta Begin and End controls to
measure the level between the base and the
top ofhorizontal blanking, as shown in
Figure 5a. If this level is incorrect, check the
circuitry that processes the blanking pulses.

Now press Delta Time on the SC3100 and
adjust the Delta Begin and End controls to
measure the time from the start of the
blanking pulse to the start of the burst key
pulse, as shown in Figure 5b. If this time is
incorrect, check the circuity that processes
the horizontal blanking pulse. You should
also measure the width of the burst key pulse
with the "AUTO TRACKER's" Delta Time
function. If this time is incorrect, check the
circuitry that processes the flyback (key)
pulse.

AUTO TRACKER
AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALVZER
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~
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Fig. 5a: Use the SC3100's Delta VPP function to measure
the amplitude of the horizontal blanking. 5b: Use the
Delta time function to measure the pulse width
parameters. Are these readings within tolerance?

As a final check, adjust the SC3100's vertical
position control to place the video signal over
the sandcastle signal. Note that most of the
color burst should fall within the key pulse
portion of the sandcastle.

One, two, three, and you're done. The SC3100
"AUTO TRACKER" has confirmed whether
all parameters of this signal meet
manufacturer requirements. Just think about
how this could help get those "tough dog" sets
offyour bench.

VCR Headswitching
Made Easy

All VCR alignment
instructions require you to adjust the
headswitching signal. But why is the head
switching adjustment so important? Here's
why:

VCR circuits produce a visible noise bar when
they switch from one spinning playback head
to the other. Ifheadswitching occurred
halfway between vertical sync pulses, the
picture would have a noise bar in the middle
of the screen. On the other hand, if
headswitching occurred during vertical sync,
the picture on the TV receiver or monitor
would roll or jitter vertically.

To prevent a visible noise bar or interference
with vertical sync, the VCR circuits are
adjusted to switch video heads during the
last few lines of each vertical field. The "Head
Switch" (Head PG, Head Shifter, etc.)
adjustment changes the timing of the head
switch squarewave signal relative to the
vertical sync pulses - placing the noise bar at
the very bottom of the screen, below the
viewable picture.

The SC3100 "AUTO TRACKER" provides
stable triggering and a sharp, detailed
waveform to view the headswitching
waveforms with ease. The SC3100's fiddle
free sync circuits let you view the waveforms
and make the VCR adjustment without
worrying about adjusting the "AUTO
TRACKER's" controls. Here's how you set up
your "AUTO TRACKER" to perform the
headswitching adjustment:

1. Connect the SC3100 probes to the test
points specified in the VCR's service
literature (usually the SW30 and the Video
Out signal).
2. Set the TRIGGER SOURCE control to the
channel connected to the 30 Hz signal.
3. Set the TIME/DIV switch to "1 mS", leave
the VOLT/DIV switch on "AUTO", and
observe the waveforms.

Turn the Horizontal Vernier control
counterclockwise until the transition in the
SW30 signal just becomes visible. Now,
adjust the HORIZONTAL POSITION control
to place the square wave transition on the
CRT's center graticule. Then pull the
HORIZONTAL POSITION control outward to
expand the waveforms by a factor of ten.

CHl

CH2~

CHl

t t
~~~~ ~~ ~.~~ ~ ~ ~ a a ~ ~

i
approx. 5Vp-p
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X10 Expand

Vert. sync.

•~ 6.5 ±0.5H ~
CH2------,1 (410±30µsec)

signal

Fig. 6: The headswitching adjustment requires you
to expand the waveform. The "AUTO TRACKER" Jets
you expand the waveform by a factor of 10 with plenty
of detail.

When you play back the VCR alignment tape,
the CRT display will look like the drawing in
Fig. 6. Notice that you can clearly see the
horizontal sync pulses ahead of the vertical
sync interval. Set the VCR's PG adjustment
so there are 3 1/2 horizontal lines before the
start ofvertical blanking, or 6 1/2 lines before
vertical sync. If the video signal contains
equalizing pulses, be sure to count only
every second pulse. For a more detailed
explanation, call your Area Sales
Representative for a copy of the Tech Tip
explaining VCR headswitching.

Setting VCR
Tracking Fix Helps
Insure A Quality
Repair

Another common VCR
adjustment is called "Tracking Fix." The
Tracking Fix adjustment electrically centers
the detent of the front panel tracking control
of the VCR. This adjustment provides the
best tracking control range for the times
when your customer (or you) need to adjust
the tracking control to get a good video
image. Electrically speaking, the tracking
control determines the delay between the
headswitching square wave signal and the
tape's CTL (control track) signal.

3-1-2. Tracking Fix Adjustment

TP ADJ. MODE INPUT

TP2005
SP SELF-

R2022 RECORDING (VIDEO IN)
TP2006 AND VIDEO SIGNAL

PLAYBACK

TAPE M. EQ. SPEC.

BLANK TAPE OSCILLOSCOPE T = 7.3 ±0.5msec.

Note:
TP2005, TP2006, R2022 : Servo Section on the

Main C.B.A.

Confirm that the Tracking Control on the front panel is in
the center position.

Fig. 7: The typical Tracking Fix procedure specifies the
time delay between two signals.
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In A Nutshell,Here'sWhat The
YAU'TO TRACKER"" (Offers You!

♦ A complete waveform and circuit
analyzing system in one instrument

♦ Auto-Tracking"" digital readout of voltage
and frequency with one probe connection

♦ Integrated measurements of all circuit
parameters for fast analyzing answers

♦ Full performance, 100 MHz dual trace
oscilloscope

♦ Exclusive autoranged timebase and
vertical attenuators eliminate wasted time

♦ Digital delta measurements to analyze
every portion of any waveform

♦ All functions microprocessor integrated for
ease of use

Exclusive:
Autoranging
timebase

Autoranging
attenuators

Integrated
current & ohms•measurements

3
e

SC3IO0"AU'TOTRACKER""Automatic100 MHz TWaveiorm & (CircuitAnalyzer

If you feel like something has been
missing from your service bench, then
maybe you're needing a waveform and
circuit analyzer. Only the SC3100
"AUTO TRACKER" allows you to touch
and test any circuit test point and make
autoranged, error free measurements in
a fraction of the time you now take. Only the SC3100 "AUTO TRACKER"""provides virtually hands

free digitally accurate waveform and circuit analyzing.

~CHOICE mo.sos.owe~»»e""»""»* +"
increase in technician efficiency and bottom-line profits for

your business. But we'll let you prove it to yourself. Simply call Sencore .
and request a waveform and circuit analyzing package. The package is
free and could prove to be one of the best business decisions you'll make
this year.

SY S T E M

3200 Sencore Drive, Sioux Falls, SD 57107
Direct (605) 339-0100 Fax (605) 339-0317

Call 1-800-SENCQRE,Today!
(736-2673)



Figure 7 shows an example of a typical
manufacturer's Tracking Fix alignment
procedure. Notice the procedure calls for
setting a specified amount of time delay
between the signals. The amount of delay and
the specific test points will vary somewhat
between VCRs. Most procedures call for
setting the time delay between the 30 Hz
switching signal and the CTL pulse when the
front panel tracking control is in the center
detent position.

The SC3100 "AUTO TRACKER's" Delta
functions simplify the measurement and
greatly reduce the chance of errors associated
with determining the time delay of the
signals. Here's how you set up the "AUTO
TRACKER" for this adjustment:

1. Connect the SC3100 probes to the test
points specified in the VCR's service
literature (usually the SW30 and the CTL
pulse).
2. Leave the SC3100 controls set the same as
earlier for the headswitching adjustment.
3. Press the Delta Time button (make sure
the HORIZONTAL POSITION is pushed in
for a non-expanded display).

AUTO TRACKER
AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALYZER
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Fig. 8: The SC3100's Delta Bar quickly measures the
Tracking Fix adjustment time delay between the two
signals.

Play back the VCR alignment tape and
adjust the Delta Begin and Delta End
controls until the highlighted Delta bar just
covers the delay between the two waveforms,
as shown in Fig. 8. Now, read and note the
time delay in the SC3100's digital readout. If
the time delay is not correct, adjust the
Tracking Fix Adjustment and watch the
"AUTO TRACKER's" digital display until the
delay is correct. For more details on setting
the Tracking Fix Adjustment, call your Area
Sales Representative for Tech Tip
information.

Analyzing Logic
Levels In Modern
Circuits

Almost every electronic
device today uses digital logic levels that
must be correct for proper operation. VCRs,
for example, contain a dozen or more logic
sensors (dew, tape end, cassette in, take up
reel, etc.) that must be correct for the
machine to operate. The input and output
data lines from microprocessors in television

receivers, CD players, tape decks, etc., must
be at the proper logic level . . . the list goes on
and on.

In order for a logic level to be properly
recognized, the "low" and "high" voltage
levels must fall within a standard range. A
questionable area exists when the digital
circuits cannot decide if the level is "high" or
''low." Figure 9 shows the range oflogic highs
and lows, and the questionable area for the
two most commonly used logic families.

TTL circuits operate with a supply of 5 volts
and have a questionable area from 0.8 to 2.0
volts. CMOS devices operate over a wider
range of power supply voltages. Because of
this, the questionable area for CMOS logic is
a percentage of the power supply voltage. The
questionable area for CMOS is between 20%
and 70% of the supply voltage.
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Fig. 9: Logic levels must fall within the accepted high or
low range for digital circuits to operate properly.

The SC3100's exclusive Delta DC test allows
you to determine the logic level without
counting graticules or even selecting DC
coupling on the front panel. Here's how you
set up the "AUTO TRACKER":

1. Connect the SC3100's CH A probe to the
test point.
2. Push the Delta DCV button.
3. Set the VOLT/DIV and TIME/DIV switches
to "AUTO."

Now, adjust the DELTAMARKER control to
position the DC marker at the logic low or
logic high point on the waveform you are
analyzing. Compare the DCV reading on the
SC3100's digital display to the logic levels
shown in Fig. 9, and you're done.

AUTO TRACKER
AUTOMATIC 100MHz WAVEFORM & CIRCUIT ANALYZER ARKER

END/ DCV

Fig. 10: The SC3100 automatically measures the
instantaneous voltage at the point on the waveform
indicated by the Delta DC Marker.

As you've just read, the SC3100 analyzes
waveforms quickly, typically in three steps or
less. If you'd like to learn more about the
SC3100 "AUTO TRACKER" Automatic 100
MHz Waveform & Circuit Analyzer, call your
Area Sales Representative today toll-free at
1-800-SENCORE (736-2673). We'll help put
one on your own bench, risk-free, to prove to
yourselfhow much the "AUTO TRACKER"
can speed up your troubleshooting. And with
our easy investment terms and special
package deals, the opportunity is even better.
Just give us a call. ■

SC3100 "AUTO TRACKER"TM Automatic
100 MHz Waveform & Circuit Analyzer
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ComputerMonitor
Analyzing &
Troubleshooting

Are you looking for a new way to analyze and
troubleshoot computer monitors? Would you like to
have one complete, yet easy to use instrument that
guarantees-you'll be able to repair monitors faster
and with higher profits?

If you're reading this, then you've probably
answered "yes" to these service questions, and are
looking for answers:The CM2000 Computer Monitor
Analyzer is the instrument for your servicing needs.
That's because the CM2000 provides:

♦ A complete, easy-to-use, high resolution computer
monitor analyzer

♦ A fully programmable sync and pixel generator
♦ An innovative performance testing pattern generator
♦ A special sync-locked signal substituter
♦ A patented "Ringer" test to dynamically analyze all:

• Yokes
• Integrated high voltage transformers (IHVTs)
• Switching transformers

'♦ An integrated 2,000 voe and PPV meter
♦ An exclusive "hook-up" adapter design for all popular monitors

/

♦ A portable troubleshooter for all your field service needs

But you don't have to take our word
for it. Prove it to yourself with
sencore's 10 Day "Try Before You

Buy" Program.* You can usethe CM2000 on your
bench for 10 days with no obligation and no down
payment. To start servicing more monitors and
making better profits, call 1-800-SENCORE, today.

*Subject to credit approval. Canadian customers please call for details.
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