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Chapter 1 - Introduction

In the fall of 1996, Sony Electronics introduced a troubleshooting course (TVP-06) that covered troubleshooting
of the AP and RA-1 chassis, along with the prior EX and EXR model sets. The course provided some useful and
practical approaches to repairing failures that might occur in each of the circuits, and allowed the technician to
focus on troubleshooting more than theory of operation. Unfortunately, the RA-2 chassis was not included as
this product was just being released on the market. This chassis will not be covered in this course and since it
shares much of the same circuitry as the RA-3, you should be able to apply virtually all of the troubleshooting
techniques covered in this course. For information regarding theory of operation for this chassis, refer to the
training manual TVP-07 (P/N TVPQ070797).

Almost six years have passed, and six new chassis versions have been introduced. Some minor (and some
dramatic) changes in circuitry design have occurred. High Definition Television was finally getting underway and
the competition for producing better performing projection televisions introduced new features that had never
been seen before. In some cases, new troubleshooting approaches are needed to effectively deal with these
new circuit designs. Add replacement parts tracking and you have useful resources to document some practical
approaches to solving problems that might arise.

The course will be organized by chassis group with a brief description of what was introduced in that family.
Next, the major circuits with a brief description of each will be covered with some reasonable approaches to
isolating problems. If you need more detail on the theory of each circuit, the appropriate training manual that
applies will be mentioned.

NOTE: Much of the power supply troubleshooting techniques in this manual involve using a variac with either a
separate or integrated AC amp meter. If you do not have one, get one. You cannot perform speedy power supply
troubleshooting without one and risk the possibility of damaging newly installed components or causing the
failure of other parts along the way.



Chapter 2 - The RA-3/3A Chassis

Overview

The RA-3 chassis introduced a major redesign in the convergence circuits that made it much easier for the
technician to converge the set with greater accuracy and speed. It is know as Flash Focus™ and allowed the
customer to perform more thorough convergence realignment should it drift out of range. The RA-4 was actually
the first unit to introduce this feature a year earlier, but it was confined to the more expensive XBR200 series
units. The RA-3 brought this feature to the more affordable models.

The power supply still utilized the dual transistor switching power supply that is found in previous sets, and
incorporated the two transistors into a single IC package. A separate standby supply still exists but uses a FET
transistor for switching instead of a bi-polar type. Self-diagnostics were also introduced to aid in troubleshooting.

The number of circuit boards was substantially reduced with most of the circuits residing on the A and G boards.
The G board now contained the deflection circuits, along with the usual power supply components rather than
utilizing a separate D board. Unlike previous sets, which had a separate horizontal scan and high voltage
sections, the horizontal/HV is handled with a single output and flyback to generate H scan and HV. This makes
deflection and HV problems easier to diagnose. The A board handles video processing, system control and the
Flash Focus™ circuit. Pincushion correction was simplified by substantially reducing the number of discrete
components.

The RA-3 also provided the customer with component video capability, which was previously found only on the
XBR series. The T and S series models provided a single component input at the rear in the video 4 slot while the
V series provided for two components inputs at video 4 and 5.

There are not any significant differences between the RA-3 and RA-3A worth mentioning. In fact, the circuits are
almost identical with some minor design changes. The RA-3A chassis was simply a carry-over into the next
model year, so the troubleshooting procedures remain the same for both. To keep things simple, only the RA-3
in the titles and text portions of this section will be mentioned.



Chapter 3 - RA-3/3A Power Supply Troubleshooting

he Standby Power Supply

The standby supply is a simple switched-mode type utilizing a single transistor, transformer and feedback circuitry
to generate approximately 7VDC provided to a 5-volt regulator IC. Regulation will be provided by changing the
oscillation frequency based on current demand. Notice that the regulated 5 volts not only provides standby
power for the microprocessor, but also powers the main relay. This is a deviation from previous designs. It is
important to remember this when the need arises to replace the relay and you are obtaining one from a scrap
board that came out of an earlier chassis. The relays in previous projection and direct-view sets were rated at 12
volts and will not function on this chassis.

Referring to Figure 3-1, the supply works by supplying unregulated B+ through the primary of T602 to the drain
of Q601, which will provide the needed ground path via R604 to provide current for the transformer. Q601 G will
need a kick-start and that will be provided by R609. The FET will now begin conducting and current will begin to
flow through the primary. The feedback winding at pin 4 of T602 will now start generating a positive voltage,
thereby charging C614, which will drive the FET harder. This increases current in the primary, which further
increases the feedback voltage, which further increases the conduction of the FET. This event will continue until
two things occur: Q601 reaches saturation and C614 charges. This is how the on time of Q601 is controlled to
change the frequency.

C616 will route the feedback voltage via R615 to Q602B. This voltage will be smoothed out by C610 and C609
to provide a rising sawtooth to control the on time of Q602. Q602 will now become part of the RC network of
C614, R608 and R616. If current demand on the secondary of T602 decreases, voltage levels in the transformer
will rise accordingly. This will cause a rise of the feedback voltage and will cause Q602 to conduct harder and
alter the RC time constant. C614 will now charge more rapidly and Q601 will turn off earlier. By shutting the FET
off earlier, the on time is decreased along with the duration of the field collapse in T602. Shorter conduction time
and field collapse equals faster switching cycles and, hence, higher frequency. The higher the frequency, the
lower the output voltages at the secondary.

Q602 will also provide protection against over-voltage or over-current situations. If the current rises dramatically,
a voltage drop will occur across R604. When it rises to 0.6V or more, Q602 will conduct to raise the frequency,
or, in severe cases, momentarily stop oscillation. This would cause the familiar “ticking” noise as the supply
keeps trying to re-start.

Should the regulator loop fail, zener diode D605 will monitor the voltage stored by C618, which is charged by
D610 during the field collapse periods. If this exceeds 6.2 volts, D605 will fire into Q602B and produce the same
reaction as an over-current condition.
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Troubleshooting

This supply should operate reliably since it only feeds a few circuits and the current demand is minimal.
Unfortunately, as this supply is always running so long as AC input is supplied, it will be susceptible to line
transients. The main supply will be protected as long as the main relay is not engaged and the transient is not
large enough to jump the open relay contacts (such as a heavy lightning strike). Failures that might occur would
be a dead supply or regulation problems.

If Q601 has shorted, there is a high probability that something else caused the failure. This is based upon a
reliable history of this component. We will start with a scenario of a shorted Q601 and then cover a “no run”
condition next since you are most like to end up with this after replacing Q601 due to current or transient causes.
The FET gate has very high impedance, which allows other components to suffer damage.

Dead standby supply - Q601 shorted

Upon replacement of the shorted FET, the main concern is what caused it to fail and to prevent it from failing
again when power is re-applied. The most valuable piece of test equipment in this situation, as mentioned in the
beginning of this manual, is a variac with an AC current meter, either separate or integrated with the voltage

meter. This will assist by indicating current conditions, and allow you to control that situation and prevent failure
of the newly installed FET.
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Once the FET has been changed along with R607, you will need to disconnect the secondary voltage line by
lifting D667. This is very important since switch-mode supplies draw very small amounts of current while running
unloaded and the load from the 5-volt line must be kept from drawing any current. Many technicians are fearful
of running switch-mode supplies unloaded. Most are able to run unloaded, but this test is not going to supply
more than 40VAC. You will need to keep the AC low with the variac and watch for current draw. While turning up
the AC voltage, monitor the drain of the FET with an oscilloscope to ensure it is starting to oscillate. This will
need to be done because even if the oscillator starts running, you will probably not be able to detect any current
on most amp meters that come equipped with the variac. If you do not see any oscillation by the time 40 or
50VAC is reached, there is a problem.

Oscillator starts with very little AC current being drawn: Re-connect the load to the secondary and bring up the
supply with the variac while monitoring both AC current AND the voltage at D667. You want to ensure that
current draw continues to remain low and that the input voltage to IC655 does rise dramatically above 7 volts.
Rising current would indicate a short on the secondary or the output of IC655. A continuously rising voltage at
D667 indicates regulation problems. Regulation problems will be discussed later. If the supply runs with full AC
and minimal current, the repair has been completed

Oscillator starts with excessive current: This is an obvious indicator as to what caused Q601 to fail. This situation
is rare in this type of power supply in an unloaded condition but when it does occur, it is almost always caused by
a leaking or shorted feedback coupling capacitor (C614) or shorted winding(s) in T602. Ringing the transformer
or viewing the waveform at Q601D will expose problems in the windings. Listen for any ticking sounds and watch
the oscilloscope for bursts of oscillation, which would indicate the over-current and/or over-voltage stages are
doing their job.

Dead Standby Supply — Q601 not Shorted

Assuming very little AC current is being drawn and there are no chirping or ticking sounds, you are dealing with
a circuit that is not starting or is not able to sustain oscillation. Verify the presence of B+ at Q601. Next, read the
voltage on the gate of Q601. The same voltage present on the drain should appear at the gate

No voltage at gate: No voltage indicates either an open start resistor (R609) or the gate is loaded down. Read
the resistance at the gate of Q601 relative to hot ground. It should read infinity. If it does, lift one side of R609
and read its resistance. You must lift it since it is a 22MW. If resistance is read at the gate, you will need to find
the component(s) at fault. As mentioned earlier, due to the high impedance of the FET gate, many components
can be damaged by incoming transients. Even a small amount of leakage can overcome the pull up function of
R609. All'you can do here is to “ohm out” parts or, more effectively, lift components to get the voltage back on the
gate. In the case of line transient damage, you may find several components loading the area down. Do not
forget about feedback capacitor C614 since it is connected to the feedback winding with a low resistance to
ground.

Voltage present at gate: This indicates the start resistor, R609, is OK and nothing is loading the gate. You now
have a narrow choice of components to check. Either the feedback path is open (C614, R616 or the feedback
winding itself), or the “tuned” portion of the oscillator has a problem. This leaves us with leaking or, most likely,
shorted C617 or D623 in the snubbing circuit or T602 itself.

Voltage Regulation Errors

This failure can be difficult at times due to the closed loop needed for this circuit to operate. It becomes even
more difficult when the problem is excessive B+ since components can be damaged. Listed below are some
troubleshooting techniques:

Low B+ -

This is easier to work on since you will not risk damaging components. Excessive current is not being drawn
since components are not smoking. It is safe to assume the regulation feedback loop is not open since this
would cause B+ to run too high. That leaves two possibilities: 1) The oscillator is incapable of producing adequate
B+ due to frequency shift or distorted oscillation; or 2) the regulation control components are not performing their




job properly. Since they are part of a loop, one affects the other. This is where many technicians run into
difficulties. It is similar to working on vertical deflection circuits. They are one of the more simple circuits in a
television but seem to be one of the more difficult to diagnose because of the reliance on feedback. The first task
is to isolate the failure in either the feedback loop or the oscillator. This can be done in a surprisingly simple way.

The regulator loop will be opened. It can be done safely so long as you have the variac. In this situation, you will
want to remove the connection from Q602-C to Q601-G. Slowly apply AC voltage with the variac while monitoring
the input to IC655. Proper B+ on the secondary line should appear at low AC. If it does, the problem is in the
regulation loop. The nice part of this method is that it divides the number of suspected components in half. Here
are the two possible outcomes:

B+ is still low even with full AC input: Assuming proper unregulated B+ is getting to Q601, either the
oscillator feedback line (not to be confused with the regulation feedback) is impeded or the oscillator
circuit is noisy or out of frequency. Suspect dry capacitor C614, resistance increase in R616 or loading of
the feedback line by shorted or leaking D604, D607 or C613. Q601 could even be the cause.

B+ reaches full level at low AC input: The problem is in the regulation loop and is usually caused by noise
in the line and open filters. C618 is a good suspect. If it opens, noise spikes will overcome the zener
diode D605 and will be amplified by Q602. Watch out for filters C609 and C610 opening or increasing in
value. Their job is to help produce a nice ramp-shaped signal at the base of Q602. This is especially true
for C610. The rise time of this ramp is critical in the timing of turning off Q601. A leaky C618, or even
Q602 itself, is another possibility.

Excessive B+

This problem requires caution since damage to components is a possibility. By far, the most likely component is
going to be Q602. Based on previous experience with this type of power supply, the B-E junction is common to
open. Leaking or shorted C610 comes in at a close second. Check for an increase in value, or open, at R615,
and a decrease in value or open at C618

The Main Power Supply

The main power supply is still a somewhat conventional style that has been used in Sony televisions for many
years. Itis only active when the unit is powered up by energizing the main relay RY601. It has earned a dubious
reputation amongst technicians due to its insatiable appetite for several sets of switching transistors before the
technician finally got it repaired, and, rightfully so. When there are two transistors working together and one is
supposed to be off while the other is on, extreme care must be taken when replacing them. You are going to
learn some nice tricks that will virtually eliminate the immediate destruction of your newly installed switching
transistors. The regulation principle, although appearing complicated, is quite simple to troubleshoot since it
relies on pure DC voltages to function rather than ramp-rise timing used in simpler switching supplies.

Operation

Refer to Figure 3-2. The switching transistors are now conveniently packaged into a single IC. Oscillation is
begun by the upper transistor in IC601. Its collector is connected to the unregulated B+. R610, R611 and R619
bias the transistors near conduction in a classic AB-type amplifier design. The upper transistor will start current
flowing into the primary of T604 at pin 2. Pin 1 will continue the current flow to pin 5 of T605 and exit at pin 6
where C602 will provide the path to hot ground. This will cause pin 3 of T604 (the feedback winding) to spike the
base of the upper transistor through C620 and R619, which will now begin conducting. Current will increase in
the primaries of T604 and T605 and continue to charge C602 to the ground return. The feedback output at T604/
pin 3 will continue to increase and turn the upper transistor on harder. Meanwhile, the lower transistor is being
kept off since its base is connected to another feedback winding via R617 and C621. This other feedback source
is 180 degrees out-of-phase with the other so it is a negative voltage at this time.
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Once C620 has charged, the upper transistor will lose its large B-E current and turn off. The impedance of the
primary in T604 will determine how fast C620 is charged and this will vary depending on the amount of current in
the control winding at pin 7 and 8 of T604. This is how this supply will regulate. The field will not collapse and all
induced voltages will reverse polarity. The feedback voltage at T604/pin 3 will now go negative and pin 4 will go
positive and turn on the lower transistor in IC601. IC601'’s job is to pull pin 2 of T604 primary to ground potential.
The voltage stored in C602 will now have a path in which to discharge so that it is ready for the next cycle when
the upper transistor conducts again. The oscillator can continue this cycle indefinitely as long the components
remain stable and external power is available. All that needs to be done now is to alter the on-off time of the
switching transistors in order to regulate the secondary outputs.

The winding at pins 7 and 8 of T604 is what is known as a “cross winding”. The more current that flows through
this winding, the lower the net inductance of the windings in T604. It is similar to the effect that occurs when
adjusting the ferrite core in an adjustable coil or transformer. By lowering the inductance, the primary of T604 will
provide less resistance to current changes and will allow C602 to charge faster. If it charges faster, the field
collapse will also be shorter in duration and you now have a shorter charge/discharge rate and, hence, higher
oscillation frequency.

The current in the control winding is handled by IC654. It monitors the 135V B+ line. If the 135V line were to rise,
IC654 would act as an inverter. Pin 7 of T604 is fed by 18 volts from the secondary of T605. Since IC654 inverts,
it will pull down pin 8 of T604. Current through the control winding will increase, the impedance of T604 will
decrease and the oscillator frequency will rise. This will move the frequency further above the fixed resonant
point of T605, which will increase its impedance. The net effect will be a drop in secondary output voltages. The
opposite will occur should the 135V line decrease.

One more item to cover: The “soft start” circuit. This circuit is important to understand since its failure can cause
major problems for a technician. When the main power supply is first energized, a large current surge will occur
since the oscillator is starting from zero frequency and rising (which will cause it to cross the resonant point of
T605) and all of the filter capacitors on the secondary lines are waiting to be charged up. Consequently, it is
important that the oscillator be “forced” into high frequency as soon as possible. Q653 is allocated to this task.
There is a constant 12V source provided to the control winding by Q651. If it were not there, the control winding
would have no voltage at initial turn-on. As mentioned earlier, this would cause low frequency oscillation and,
hence, maximum output. This condition is undesirable while all of the filter capacitors are charging as it could
cause 1C601 to fail.

Q653 is connected to the return side of the control winding through R669. Its base has a 1mf capacitor connected
to it. This capacitor provides approximately three seconds of charge time to keep Q653 on, which will provide
pull-down to the return side of the control winding. Extra current is now provided through the control winding to
keep the oscillator frequency high during the initial turn-on period. Once C673 has charged, the base of Q653
will go high and it will turn off and hand over control to IC654. Problems in this circuit can cause instant failure of
the switching transistors or may cause them to fail weeks later after the repair. A five second test can be done to
check this circuit and this will be covered in the troubleshooting section.
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Troubleshooting

Once a few standard procedures are followed, this power supply is not too difficult to repair. The greatest
obstacle is the precise timing required for the two transistors inside of IC601 to work together. They form a
classical AB-type amplifier design. This means the transistors need to be biased near the upper end of the cutoff
point and this is provided by resistors R610 and R611 for the upper half and R621 and R618 for the lower.
Anything upsetting the biasing of the feedback lines can cause an overlap. Once both transistors are on at the
same time, even for a brief moment, they will fail. Incoming transients from the AC line, excessive noise in the
feedback circuit or leakage of the coupling capacitors C620 or C621 can cause this to happen. The other cause
may be excessive current that exceeds the capacity of the transistors, such as shorts on the secondary line.
Problems in the feedback circuitry are the most difficult for the technician. In a typical situation, the technician
finds 1C601 shorted and checks the secondary lines for shorts. He then fires the unit up and loses the newly
installed IC. This problem can be solved by using a proven method to actually run the supply with the original
cause still there, and yet not lose the switching IC. Also covered will be regulation problems, which are quite
easy to solve with a couple of simple tricks.

Since the most common failure is shorted switching transistors, that scenario will be covered first. Power supplies
that will not run is not very common, but will also be covered. Regulation troubleshooting will then follow.

Dead Power Supply, IC601 Shorted

The important rule to remember when this happens is to assume that something caused the failure. Occasionally,
IC601 will simply fail and will turn out to be an easy repair. However, you should be ready for the likelihood that
something else is still wrong. Rule number one is: Never fire up the set to see what happens. Always use a
variac to bring it up slowly. There is one problem to deal with before this is done. The main relay will not engage
until there is at least 60VAC coming into the set. This will supply enough unregulated B+ to the switching
transistors to generate full secondary voltages and they will be lost if a dynamic load (such as a defective flyback)
or a shorted line still exists that was missed during the performance of static resistance checks. It is going to
involve jumping the main relay while controlling things with the variac. This is a safe method so long as care is
taken and the current is monitored closely.

Some technicians like to use a light bulb in series with the AC input to protect against failures. This worked fine
on analog supplies, but all it did was sit there glaring at you to indicate a problem existed. It is not a good idea to
use this method on switching supplies. The light bulb will substantially reduce the incoming AC voltage and,
consequently, the unregulated B+. The power supply will now go into low frequency mode and try to get the
proper secondary voltages. This will produce greater “on” times for the transistors and they will soon overheat
and fail. Use a variac.

Once 1C601 has been replaced (it is assumed that fuse resistor R612 will also need replacement), some other
checks are required before power is applied. A quick visual check of the components around the switching IC
should be done to look for signs of overheated parts. Watch the small capacitors for signs of cracking or
swelling. This is particularly important if lightning activity has occurred recently. Check all secondary voltage
lines for shorts and if all is OK, it is time to apply some power.

Plug into the variac and set the meter for AC current if it is an integrated type. Jump the relay RY601 and start
bringing up the AC voltage. Watch the current draw closely. At around 40VAC, about 750ma to 1 amp will should
appear. Continue to increase the voltage and allow up to 1.5 amps to appear, but no more. As you near 60 to
70VAC, the amperage should actually start decreasing as the voltage input rises. As the switching supply gets
more voltage, it will increase its frequency due to the transistors having a shorter on time. By the time you reach
full 120VAC, the amperage should have dropped to somewhere between 600 and 800ma. There is a good
chance you now have a repaired unit, but there is still one more check to perform. The soft start circuit could
have caused the IC failure and if this is so, IC601 will fail at turn-on. This may happen immediately or even
weeks later. Move forward to the section dealing with soft start. Unfortunately, it does not always go this easy
and a couple of different scenarios might occur from the ideal outcome above. Following are some suggestions
for resolving them:



No AC Current Is Read: You have a supply that will not start. This is not common, but can occur. Bring the AC
voltage up to 40 volts. It is recommended to not exceed this level just in case you accidentally cause the
oscillator to start while probing around with the scope and meter. The first important step is to measure the
voltage at the collector of the upper transistor. There should be a DC voltage present that is approximately twice
the AC voltage due to the doubling circuit. The next point to read is the collector of the lower transistor. Since
both transistors are biased slightly above cutoff, one half of the voltage level that is read on the upper transistor
should be here. Both transistors are identical and so are their bias resistors. Consequently, this comprises a
voltage divider. This is an excellent test to see if the bias resistors are good and both transistors are able to
conduct. If the voltage is significantly higher or lower at the mid point, possible causes are an open bias resistor,
shorted feedback coupling capacitors, shorted C612 (this would cause the same voltage to appear at both
collectors), or a defective IC.

If the DC voltage is being divided properly, there is likely a problem with the feedback circuits, an open winding
or solder connection problem at either transformer, or C602 could be open. Itis possible that feedback capacitors
C620 and C621, or R617 and R619, are open since they handle significant current during their operation.

AC Current Rapidly Rises With Low AC input: This is where close attention will be required. The original cause
of the switching IC failure is still there and needs to be located. Since you have checked for static shorts on all
the lines, there is a possible dynamic load problem and the power supply needs to be running in order to locate
it. By keeping things under control and monitoring AC current, the failure of the switching IC can be prevented.
This test can be safely performed even if the horizontal output transistor is shorted.

The cause of the over-current problem needs to be located and it will be in one of two places: either the primary
side or the secondary side. Since problems in horizontal and high voltage circuits are the most common, a handy
trick is to disable the horizontal section by unsoldering the horizontal output transistor and re-applying AC voltage.
If the current problem is gone (the current will not go much higher that 250ma with the horizontal circuit
disconnected), the over-current source has been exposed and will be dealt with in the section on the deflection
circuits.

If excessive current still exists, its simply a matter of disconnecting secondary lines and trying to re-apply power.
If disconnecting secondary lines does not resolve the issue, the problem is in the primary circuits. The switching
transistors are either overlapping (conducting at the same time) or there could be a problem with T604 or T605.
In almost all cases, one of the feedback coupling capacitors (C620 or C621) is leaky. This is more likely to be
found in older units or ones that have incurred a large line transient. Watch the waveform at T604 pin 2. It should
be a relatively symmetrical square wave with a 50/50 duty cycle. Any evidence of ringing could indicate a shorted
winding in either of the transformers.

The Soft Start Circuit Check: As mentioned earlier, this circuit can cause switching transistor failures. Since the
supply was brought up slowly with the variac, the soft start has already been performed. The set has been
running for a while now and you are confident that everything is OK. The back cover is put back on and just to
check one more time, the set is plugged in and turned on and the power supply fails again. The set may turn on
just fine but be returned anywhere from a few days to even weeks later with the power supply gone again. While
other problems could be causing this, it is a wise idea to check the soft start circuit on any power supply in which
you have just changed shorted switching transistors to avoid that dreaded call-back from showing up. Here is a
very quick way to check the circuit:

Bring the unit up slowly to full AC with the variac. Set the meter to read AC current, if necessary. While leaving
the variac at full 120VAC, turn the unit off with the remote or front power button. Wait about two or three seconds
and turn it back on while closely watching the AC current. It does not matter what the current level is since this
will vary from model to model and the quality of your incoming line voltage. What you should see in about three
seconds is a rapid increase in current of about 200 to 300ma from the initial current reading. That was the soft
start circuit at work. If the current does not jump, find out why the circuit is not working. Suspect a dried-out
electrolytic capacitor C673, a shorted B-E junction or an open Q653 or shorted Q656.
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B+ Regulator Troubleshooting

B+ Voltage Too High: This symptom can be a little troublesome to work with because the unit will be going into
shutdown protect and there is the possibility of damaging components (particularly the horizontal output transistor).
Once again, the main relay is going to be jumped, but this method works quite well if the proper steps are
carefully followed. Make sure that the unit is in the off mode. Turn on the set and let it go into shutdown. It is
important to follow this step. The main CPU must be kept in the “power on memory” mode. If it is not, the relay
on command will not go high and Q656 will hold the soft start circuit on and interfere with your diagnosis.

Jump the main relay RY601. Bring up AC voltage with the variac, while closely monitoring the 135V line. As soon
as 135 volts is reached, bring up the voltage to about 137V. Itis OK to go this high since the protect circuit does
not even activate until 139V or more. The purpose of this procedure is to determine whether or not the regulator
stage recognizes the over-voltage condition. Read the voltage at T604/pin 7. There should be at least 12VDC
present. If not, the 18V line has failed coming from T605/pin 2. Failure of this line is rare so it should be there.
Next, read the voltage at T602, pin 8. It should be dramatically lower than pin 7. If it is not, the problem is being
caused by a lack of current through the control winding since 1C654 is not pulling down on pin 7. Before you opt
for replacement of IC654, keep in mind that this IC is very reliable. Many have been changed needlessly. This
condition is usually caused by the B+ voltage sampling resistor(s) such as R668. It increases in value and the
regulator is fooled into thinking there is insufficient 135V.

If the voltage at T604/pin 8 is much lower than pin 7, either the control winding is open or IC654 is aware of the
153V being too high and is trying to correct the problem by inducing more current into the winding. Assuming the
winding is not open (extremely rare), all that is left is an oscillator section has drifted so far off frequency so as to
be “out-of-range” of the control circuit. This can be caused in older units by dried out capacitors. Any of the small
value capacitors in the primary oscillator can cause this, so it is recommended to replace all of them to get the
normal frequency back in range.

B+ voltage too low: This is a little easier to work with since the risk the damaging components is not present. We
know that excessive current is not causing the problem since the set is not going into shutdown. Simply read the
voltage at pins 7 and 8 of T604. If they are equal, IC654 is responding properly to the condition. Troubleshoot
the primary circuits for oscillator distortion or frequency shift. If pin 8 is lower than pin 7, and this will usually be
the case, suspect Q653 soft start is constantly on or shorted or IC654/pin 4 shorted.

NOTE: On a properly working power supply, it is sometimes normal to be unable to reach full B+ level with the
relay jumped. It depends on whether or not the microprocessor is in the “on” state. If it is not, the relay high
command will remain low and Q652 relay drive will be off. This causes Q656 to remain on, holding the base of
Q653 low. This keeps the unit in “soft start” all the time. The purpose of Q656 is to discharge C673 at turn-off so
that there is always a soft start when the unit is turned back on. If the unit happened to be in the “power on” state
when last running, the B+ level will rise to proper potential with the relay jumped. This is very important to
remember when troubleshooting OVP problems as the soft start may kick in and interfere with regulator checks.
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Chapter 4 - RA-3/3A Shutdown and Self-Diagnostics

Overview

Another new feature introduced in the RA-3 Chassis is self-diagnostics capability. By utilizing the timer LED on
the front panel, it can be flashed in sequences when a failure occurs to assist in troubleshooting. It works rather
well in most situations, but can also mislead the technician. The unit will also store these failure events into the
NVM IC for viewing and these can be called up by pressing “display” “5”, volume down” and “power”. This page
is only useful for troubleshooting intermittent problems since if cannot be displayed if the unit is going into
shutdown or video blanking. For a more detailed description of the shutdown circuitry, refer to training manual
TVP-10 (P/N TVP100100).

Below is a sample of the diagnostics page:

Self Check

2 +B OCP 000
3: +B OVP 000
4. V Stop 000
5 AKB 000
6 H Stop 000
8: Audio 000
101: WDT 000

The numbers on the left indicate how many times the timer LED flashed, which designates the probable cause of
the shutdown. The flashes on the LED will occur at one second intervals, followed by a three second separation
period and repeat again. The numbers at the extreme right indicate how many times the problem occurred up to
999 events. You can see why this is beneficial for intermittent troubleshooting. It is always a good idea to clear
the events before exiting and that can be done by pressing “8” and “enter” on the remote. This is not the same
as pressing these buttons in the service mode. It will only clear the events and not reset customer defaults.
Beware that the service manual instructs you to enter the service mode to clear these and that is a mistake. You
can do it right from this screen. Below is a description of each event:

+B OCP: Excessive current on the 135V line. This is usually caused by flyback problems or secondary loads on
the line. The circuit could also be tripping for no reason. This is why you should always monitor AC current while
the unit is shutting down. It will help to determine if the problem is actually an over-current condition and more
caution can be taken when servicing the unit.

+B OVP: The 135V line has exceeded 139 volts. Go back to the section on troubleshooting regulator problems.

V Stop: The vertical deflection circuit has stopped operating. This indication can also occur if the high voltage
circuit fails since it supplies the +15V and —15V supply rail to the vertical output. Loads on the °C data and clock
bus can also be the source of this problem.

AKB: One or more CRT cathodes are unable to generate sufficient current to return a good feedback pulse. The
AKB detect circuit may also have failed. It is common to see multiple AKB events in the diagnostic page along
with registered HV failures. See the special section on AKB in Chapter 27 of this manual.

H Stop: The horizontal deflection has been turned off due to excessive high voltage. This will be covered in the
deflection section.

Audio: DC voltage has been detected on one or both of the audio out lines. The set is shut down to protect the
speakers. This is usually caused by shorted audio amp 1C406.

WDT: A communications error has occurred. The main CPU is unable to communicate with the Y/C jungle IC.
The timer LED blinks continuously at one-second intervals and as soon as 101 of them occur, a failure is registered.
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Protection Circuits Not Covered By Self-Diagnostics

There are four protect circuits that are not monitored by diagnostics. Consequently, they will not be identified by
the timer LED or stored into the diagnostics page. Referring to Figure 4-1, the standby 5V regulator IC655 is
protected against over-voltage to its input and excessive current at the output. The 11V line on the secondary is
monitored for excessive current (or a complete loss of it). The 18V secondary line is also monitored for over-
voltage. If the unit goes into shutdown with no diagnostic indicator, this is where you will want to look next. Here
are some quick methods to locate the source:

The Standby 5V Circuit: Monitor the anode of either D675 or D674 while applying AC power. An oscilloscope or
peak-hold DVM is preferred, but this can be done with a standard DVM. If anything higher that 600mv appears
at this point (you will see 10V or more if this circuit is firing), the input voltage to IC655 is exceeding 10V and firing
D675. Troubleshoot the standby supply regulator circuit described earlier in this manual. If D675 is not firing,
read the voltage across Q658 B-E. If itis 600mv, the OCP circuit is activating. Locate excessive load on standby
5V circuit. If Q658 B-E remains at less that .6V, monitor Q658 collector while re-applying AC. The voltage here
should be zero. Any rise indicates excessive 18V or loss of 11V.

18V and 11V Protect: Monitor the voltage at D669 cathode while applying AC power. If voltage peaks at 11VDC,
suspect 11V line failure or shorted D669. Normal voltage should be around 18V. If the voltage at Q657-E is
higher than 24VDC, the 18V line is too high. If both voltages check OK, look for leaking or shorted zener diodes
D669 or D668. Q657 may also be leaking or shorted.
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Chapter 5 - RA-3/3A Def

lection Circuits

Overview

Like the RA-2 chassis, the RA-3 utilizes a simple deflection circuit design much like those found in many of the
direct-view models. Figures 5-1A and 5-1B illustrate the simplicity of this design. High voltage and horizontal
sweep are accomplished with a single horizontal output transistor driving a flyback transformer and deflection
yokes. This helps to simplify CRT protection and the need for horizontal sweep loss protection is not required
since there will be no high voltage to burn the tubes. The vertical deflection circuit remains relatively the same as

those in previous years.
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High Voltage and Horizontal Deflection Troubleshooting

Three major issues usually arise when a failure occurs in this circuit. Either the horizontal output transistor fails,
the high voltage protect circuit engages or pincushion problems develop.

Horizontal Output Transistor Failure: Occasionally, you will be fortunate to have the output transistor fail and
nothing else is the cause. Many times, however, you end up losing the newly installed transistor. In the worst
case, this will cause the power supply switching transistors to fail. Always treat a shorted horizontal output as
though something else caused it to fail. The use of a variac and an oscilloscope will help insure this.
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Once the new transistor has been installed, it is always a good idea to re-solder the connections on the horizontal
drive transformer. These transformers handle a lot of current to forward bias the B-E junction of the output
transistor. They get hot and run at high frequency, so it is common for solder connections to go bad. Solder the
connections very well. You want the solder to flow up into the internal pin connections at the windings. With that
done, it is time to apply power.

Jump the main power relay. Place your scope probe somewhere near the horizontal output transistor. Most
scope probes are not able to handle the direct spike level from the flyback so this is a safe method. Turn up the
gain a little on the scope and you will easily see the horizontal retrace pulse. Slowly apply AC power with the
variac and watch for the horizontal pulse (assuming it appears). If the flyback is defective, one of two waveforms
is likely to appear. The first may appear as a sinusoidal waveform with a distinct ringing appearance. This
definitely indicates flyback problems. The second phenomenon will be a horizontal retrace pulse with a second,
lower level, “phantom” pulse. Itis sometimes normal for this “phantom” pulse to appear at low B+ input levels but
it should disappear quickly as you increase AC voltage. Monitor the AC current level closely while doing this. If
the phantom pulse remains and current starts to rise, it is time to replace the flyback.

One last situation that might occur is that the retrace pulse looks great but as you approach higher AC input, it
begins to jitter and dance on the scope screen. The current will also be higher than normal. Back off the AC
power quickly as this usually indicates excessive loading on the flyback secondary. Take resistance readings to
ground looking for shorts. Do not forget to read resistance across any + and — supply rails. The vertical output
IC is notorious for shorting the +15V and —15V rails together which would be missed by static resistance
measurements to ground

NOTE: Many technicians prefer to “ring” suspected transformers. This is OK and is a good method for detecting
shorts in the windings. However, it is not 100% accurate. Problems in transformers sometimes appear under full
voltage and current load so the above procedure is very effective, although it requires caution and close current
monitoring. For those of you fortunate enough to own the expensive test equipment to drive and test the flyback,
use the equipment in lieu of the above procedures.

High Voltage Shutdown: The only protection for the circuit in this chassis is excessive high voltage. This is
monitored by IC502 as illustrated in Figure 5-1B. Pin 7 is maintained at a constant 8.2V for reference. Pin 6 is
supplied with a divided-down sample of heater voltage. This sample voltage should remain slightly below the
reference at pin 7. If pin 6 rises above 8.2V, pin 1 will go low and ground pin 43 of the Y/C Jungle IC206. The
input at pin 43 has two purposes: one is to provide an H pulse sample from the horizontal output stage for
horizontal AFC centering, and the other is to monitor for an external pull-down which tells the IC206 to stop the
horizontal oscillator. The unit will not go into full shutdown. The horizontal and high voltage will cease, but the
rest of the unit will still be powered up and the timer LED will begin blinking six times.

Since the unit has protection for over-voltage on the 135V line, a failure there is unlikely although it would be a
good idea to check it anyway. The problem is likely caused by one of the tuning capacitors in the horizontal
output stage. Their job is to provide a current path to ground for the flyback transformer while the horizontal
output transistor is off. The impedance is critical to provide enough current to keep the kickback pulse voltage
level at the proper potential. Otherwise, the kickback pulse will rise dramatically and cause excessive high
voltage. The key to diagnosing this is to observe the H pulse width. It will be much narrower than the normal 11
to 12us duration and, although you will not be able to read it directly, the pulse amplitude level will be much higher
than normal.

Pincushion Correction

As seen in Figures 5-1A and 5-1B, this circuit is relatively simple in its operation (as there are a small number of
components). It still manages to give technicians a tough time based on the number of requests for technical
assistance. A lack of understanding is possibly the main reason. Here are some proven techniques to quickly
locate the possible cause:

The circuit requires two basic waveforms to operate. The E/W signal supplied by the Y/C Jungle 1C301/pin37
provides the necessary modulation reference to gradually increase the scan width towards the center of the
screen edges. This waveform is applied to IC502/pin 9. This will be inverted and amplified by Q503 and applied
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to the horizontal deflection yoke return. One more waveform is required, however. Vertical rate parabolic
correction cannot be injected directly into the horizontal circuit, which is tuned for 15.75KHZ. The parabolic
correction must be gated to provide horizontal-rate pulses that can be accepted by the horizontal deflection
circuit. These correction pulses will vary in amplitude based on where they occur during the vertical parabolic
level. Two different pincushion symptoms can occur and must be observed. Is the picture stretched with pin
distortion or is it pulled in with insufficient width (black hourglass shaped sides)? Paying attention to which
symptom is present provides excellent information on where to look.

Pincushion Distortion With Excessive Width: Several scenarios can cause this with the most obvious being a
shorted pincushion amp. As most technicians check this first, other possibilities will be discussed. As mentioned
earlier, it is very important that the parabolic correction waveform be gated at horizontal rate. Check for proper
H pulse level at IC502/pin11. It should continue onto pin 8. The final check is to see if the waveform at pin 14 is
somewhat parabolic in shape (it will not be a clean one), and that it also contains horizontal component. It is also
possible that IC502 has failed and is saturating Q503. This is the most common failure in this circuit design next
to a shorted pin amp.

Pincushion with Insufficient Width: Loss of vertical parabolic correction will cause this. Check for presence at
IC502/pin 9. Check for 10VDC at IC502/pin 14. If not present, change IC502. If present, suspect open Q503,
open pincushion modulation transformer, T502 or poor solder connections.

IMPORTANT NOTE: If you have checked and/or replaced everything in the pincushion circuit and you still have
the problem, there is one more component that can cause this: The EEPROM IC004 located on the A board.
This has been found to be the source of the problem in several cases where a technician has replaced most or
all of the components in the pincushion correction circuit.

Vertical Deflection

Not much has changed in the vertical deflection design over the last few years. Looking at Figure 5-2, the RA-
3 still utilizes the traditional vertical output IC utilizing negative feedback from the deflection yoke return to
maintain linear amplification of the drive signal. It is simple and works quite well. You rarely see vertical linearity
problems with this design. As with the pincushion circuit, the vertical circuit seems to cause problems in the field
and a significant number of calls come in on the tech support line about this.

The one major change in the design on this chassis is the addition of IC1501. It provides shading correction for
the light level changes due to the angle of the outer CRTs and, functions as a “zooming” control for the vertical.
This part of the IC monitors flyback current from the ABL circuit at IC1501/pins 7 and 14 and helps to minimize
vertical size fluctuations during rapid light to dark transitions of the programming. The addition of this circuit
does not change the troubleshooting approach much, other than to add an additional path for the vertical signal.

The Y/C Jungle 1C206 will output vertical drive regardless of whether output and feedback are operating properly.
This makes troubleshooting much easier than it was on circuit designs from many years ago in which the entire
vertical circuit was dependent on feedback to even oscillate.
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Vertical Deflection Troubleshooting

No Vertical Deflection: The first instinct of the technician is to go after the vertical output IC1501 and understandably
so. Itis a drive component with heavy current usage and heat dissipation, and it is usually the cause of the
failure. It is almost a given that F651 and/or F652 on the G board will also open. .

The first check that you should perform (and this applies to all Sony televisions of the last seven years) is to
check the voltage level of the clock and data lines on the PC bus. They are conveniently labeled SCLK and
SDAT. The DC voltage should not be lower than 4.6 volts. If either of these lines is loaded down, the vertical
oscillator will not start. This is the number one cause of multiple component replacement for a simple vertical
problem. You should always check the clock and data level whenever you have a strange problem, particularly
if it appears that multiple symptoms are present. Although most television chassis’ will not produce vertical
deflection, some will generate other symptoms. As an example: The AA-2W used in Sony’s KV32/36XBR200
sets will display a magenta raster with no video and insufficient vertical height that can easily cause a technician
to look for separate failures and blame the y/C Jungle IC. Assuming the bus is okay, move onto the next
scenario:
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Check for V drive out of pins 34 and 35 of the Y/C Jungle IC206. Since this unit shuts down during a vertical
failure, you will have to override by shorting the main relay. Unplug all three CRT sockets when doing this. It
is obvious why this unit shuts down during a vertical failure. If IC206 does not output vertical sawtooth signals
from the + and — drives at pins 34 and 35, it is likely at fault. If they are present, continue down the line and make
sure they are getting through the zoom 1C1501 and into pins 1 and 7 of vertical output IC1509. Check the +15V
and —15V supply rails. If present, you are left with a bad driver IC, open yoke or open connection to the yoke.

Repeat Vertical Output IC Failure: If IC1509 fails immediately upon replacement or soon thereafter; it is usually
the fault of C1557. This is the boost capacitor. It charges to almost 30VDC during the lower half of the vertical
sweep to provide additional voltage to allow the beam to retrace to the top rapidly. When this filter dries out or
opens, the output IC will attempt to accomplish the retrace but the negative feedback line will resist the sudden
voltage kickback from the yoke and the —15V drive will cause the IC to draw excessive current. In smaller
televisions, a boost capacitor failure causes slight loss of vertical at the top with some fold-over.

Insufficient Vertical Height: The vertical output IC is receiving improper drive levels or it is unable amplify properly.
Due to the nature of the operational amp within 1C1509, it is rare for this IC to be the cause. Operational
amplifiers have massive amounts of gain, which is why they need negative feedback to keep them under control.
Gain problems are most likely to be caused by improper supply voltage (very rare) or problems in the feedback
line. The feedback line should always be checked with an oscilloscope when height or linearity problems arise.
In this chassis, the best point is the top end of the ground return resistors (R1549 and 1552). What should
normally be here is approximately 1VPP of vertical rate sawtooth. If there is a problem here, you will observe one
of two things: A significantly larger sawtooth level or horizontal frequency contamination in the sawtooth. A large
sawtooth indicates one or more of the ground return resistors, or the thermal compensator TH1501, has opened.
The negative feedback of the op amp will respond by reducing gain. If there is a large amount of horizontal
component in the feedback, the amp will also reduce gain since the average DC level will be higher at this
frequency. The vertical deflection yoke windings are right next to the horizontal windings so it is very easy to
induce this into the vertical return. Suspect an open C1552 at this point.

Should the feedback line check OK, you now have a possible input problem. The YC/Jungle can cause this and
it is difficult to verify without replacing it. Before changing this expensive, multiple-pin IC, try one more thing. The
main NVM IC can cause this problem even though it is capable of changing the height in the service mode. Try
changing the NVM first. It is less expensive and only has eight legs.
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Chapter 6 - RA-3/3A Video Process Troubleshooting:
T & S Models

Overview

One of the more significant video features introduced in the RA-3 chassis was addition of component video input.
This was added to all models from the T series all the way up to the V line. Since DVD and satellite boxes were
offering this video format, it was a welcomed addition, which took advantage of its better picture quality capabilities.
The other new feature, only available on the V line models, was Twin View Picture and Picture. It allowed the
customer to watch simultaneous, live programming side-by-side. The video paths are slightly different between
the S and V lines so they will be covered separately.

What is the advantage of component video? “S” video eliminates chroma cross talk, so this issue is not relevant.
The luminance bandwidth of both composite and S video is the same as component, so what exactly is the
advantage? The most common answer would be “Less processing of the chroma”. While this may be true, it has
nothing to do with the one, distinct, advantage. Composite and S video utilize the 3.58 MHZ carrier. Component
does not. Although broadcast NTSC is limited to 4.2 MHZ of luminance bandwidth (because of transmission
bandwidth), recording and playback devices are not. VCRs are the exception, however, and their bandwidth is
restricted even further than broadcast because of the modulation required for tape recording. When it comes to
DVD and other high-end recording devices, the window opens up significantly.

The rule of thumb for resolution on a 4:3 display is 80 lines of horizontal resolution for every megahertz of
bandwidth. Since DVD is capable of over 6MHZ of luminance bandwidth, you can achieve 500+ lines of luminance
resolution. Since chrominance is modulating a 3.58MHZ carrier, the bandwidth must be restricted to 1MHZ (at
least on the | channel) to keep the sidebands from spilling over and covering the entire luminance territory. Even
though the chroma is interleaved between the luminance scan lines, cross talk still occurs as the luminance
frequency nears the chroma decoder “window”. Component video does not utilize the 3.58 encoding and,
therefore, is not restricted to the 1IMHZ bandwidth on the chroma signal. Using the 80 lines of resolution per
MHZ, you see that a maximum of 80 lines of resolution is available for chroma.

Component video allows us to “open” the chroma bandwidth to 3MHZ, which gives much more vivid color detail,
especially at the edges of transitions. The better the display device, the more you will see this difference.

Circuit description and troubleshooting will begin with the lower-end T and S line models and then cover the V
line series. Since video processing tends to follow a predictable path from input to CRT, very basic block
diagrams will be used to isolate problems. Once the problem has been isolated to a certain area, more detailed
block diagrams will be illustrated. Even more detail, of course, can be found in the service literature.

Video problems can be divided into three distinct categories: 1) No video; 2) Improper Video Level; and 3) Video
Distortion.

S Model Video Troubleshooting

As illustrated in Figure 7-1, the main difference in this model series is the lack of a 3D comb filter, using a glass
type instead. It also utilizes a simple PIP circuit which overlays a second video source on top of the main picture.
This box can be moved around the screen and its size can be varied by the user. Since a 3D comb filter is not
used, the main video path will not be processed by a decoder circuit. Any S video sources will head directly to the
YC/Jungle IC206 after passing through some switches. The switches are necessary in order to toggle the
source of the main (or parent picture) and the sub (child picture) path. Since a component video source is
available at video 4 input, a YUV controller, IC1901, is utilized to switch the component source directly into the
YC/Jungle 1C206.

The sub video path does not utilize any type of comb filtering but it does go through a decoding process by
IC1902. This is necessary since this path will enter the PIP processor, IC1905 and the 3.58MHZ carrier must be
removed. The block diagram in Figure 7-1 is rather crude but it serves its purpose well as you can get a good
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overall view of the video path. More detailed block diagrams will appear towards the end of this section. They
can also be found in the TVP-10 training manual. The goal at this point is to isolate the area in which the problem
exists and since there is a main and sub video path along with OSD, these features can be used to help locate
where it is occurring.
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FIGURE 6-1 - S MODELS VIDEO BLOCK 6ATVP14  6/26/02

No Video: Many possibilities can cause this condition. The presence of audio is usually a good diagnostic tool,
but the set may be in one of the external input modes so it might not be there for you to hear. You should look for
the initial “must haves” and use the following steps to isolate the cause:

The first check is for the presence of high voltage. You should be able to hear it come on. If it does, the next
concern is if it is staying on. You could be dealing with a HV shutdown. Fortunately, this chassis will indicate the
shutdown by blinking the timer LED blinking in sets of six. Looking for lit filaments in the CRT guns is another
way to verify high voltage. If high voltage is not being generated, refer to the Chapter 5 dealing with deflection
troubleshooting in this manual to work on the high voltage circuits.

The next step is to wait at least 15 seconds and observe if the timer LED begins to blink in sequences of five. If
it does, you have an AKB error. Go to Chapter 27 in this manual that specifically deals with AKB and troubleshoot
accordingly.

NOTE: The RA-3 chassis does not blank out the video during an AKB problem, which is uniqgue when compared
to all the others that utilize this feature. There still can be a “no video” condition with an AKB error such as loss
of G2 or total RGB output failure from the YC/Jungle.
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With AKB and high voltage ruled out, the following tests can be performed:

The OSD feature is the first tool. Press the menu button on the remote. If you do not have a remote, press
channel up or down. The idea is to get the main CPU to generate OSD graphics. If no OSD appears, the Y/C
Jungle IC206 is suspect at this point since OSD has its own path directly into it and it is highly unlikely that both
the OSD and IC206 have simultaneously failed. Anything is possible, so several more checks are necessary
before making the decision to change 1C206. If OSD is present, the next test will be even more important.

Using the remote, engage the PIP feature. If a small box appears (whether or not it has video in it), you can be
reasonably certain that the sub video path is OK. This also verifies that the lack of video is not being caused by
the YM input at 1C206/pin 12 or the YUVSW input at pin 5. The YM controls the luminance level when the
customer menu is displayed. It lowers the video level so the menu stands out from the background video. This
line is normally low and if it is pulled high, all video inside 1C206 will blank. The YUVSW is a line that switches the
video off behind the PIP box since IC206 does the mixing of main and PIP internally. This line is also normally
low and if pulled high, it will kill the video. Both signals can cause this problem and they guarantee an unnecessary
Y/C Jungle replacement by the technician.

Assuming the PIP will appear along with the OSD, the main video path is where the problem lies. Try getting
active video in the PIP box (if you don’t have it already) and see if you can change the input source to the PIP.
This helps to verify that the A/V switch, IC1101, is probably OK. From here, it becomes a signal tracing chore. If
no video is present with an S source, the comb filter is OK. The YC from this source bypasses the comb filter. If
S video is present, troubleshoot the comb filter, IC1702. Watch for distortion or loss of the FSC signal at pin 11
of IC1702.

Video Level or Distortion Problems

Distortion in the video signal can be quite troublesome. This is especially true if the distortion is subtle since you
may not be able to see it on the oscilloscope screen. The T and S line models do not digitize the video like the
higher end units, so distortion tends to be caused by either power supply noise or the Y/C Jungle IC. Video level
problems can happen virtually anywhere.

Distorted Video: Isolating the source of distortion by utilizing some of the video features in the set (the same way
described previously for a “no video” condition) is the best way to localize the cause. The rule-of-thumb for video
distortion diagnosis depends on whether or not the distortion is synced with the picture. If it “floats” or moves
around, it is likely coming from an outside source such as power supply or a radiating component. If it is either
stationary or completely random, it is occurring in the video processing circuits.

Once again, using the OSD is the best way to get an overall idea of where to go. If OSD is not distorted, it is an
excellent indication that the RGB drive path from 1C206 is good all the way to the CRT. It also indicates that
IC206 is probably working correctly, although it has not been eliminated as a problem yet. If the customer menu
exhibits the same distortion, you will have to work from 1C206 forward to the CRT drive circuits. Since the signal
is now split into RGB components, it is a given that IC206, B+ sources and the CRT itself could be the cause.

If OSD is clean, the next step is to engage PIP and see what the child picture looks like. If it also suffers from the
same distortion, there is a possibility of power supply noise and 1IC206 becomes a suspect. The main and sub
video paths enter IC206 at different inputs. Other than power supply noise, it is unlikely that both paths have the
same failure causing the distortion. Check the 5V, 9V and 12V supplies for ripple. If the B+ lines are clean, the
next step would be to check IC206.

Another useful tool is to apply a component signal to the video 4 input. By looking at the block diagram in figure
6-1, you can see how this signal path bypasses almost all of the process circuitry.

Incorrect Video Level: One very important item to remember about the RA-3 chassis is that the AKB circuitry
does not blank the video when a problem occurs in this circuit. You do have the advantage, however, of seeing
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the timer LED flash in sequences of five, which will help steer you in the right direction. A prime example of this
is the failure of Q706, Q733 and Q764 on the CR, CG and CB boards. Figure 6-4 shows the CG board with Q733
as an example. These transistors, which are responsible for monitoring cathode current, would short or leak if
the CRT arced. All three of the transistors are connected to the IK return line via Q734 buffer. If one or more of
these current monitors failed, the IK return line would be “swamped” with DC voltage. 1C206 would now be
fooled into thinking that insufficient pulses were being fed back and, depending on how much the current detect
transistor was leaking, would generate a overly bright picture. In some cases, that would cause the set to go into
over-current protect. The best way to isolate this problem is to read the collector voltage of each IK monitoring
transistor. Approximately 2VDC should appear there. If one of the transistors is leaking, you will see 5VDC since
there is a zener diode D736 at Q734B that prevents this line from going any higher. Service Bulletin #443
(E08921862) deals with this issue.

NOTE: This failure can be very confusing. If the unit was not going into protect, you will see video in the bright
raster and notice that OSD was not being displayed either. Since main video and OSD enter the Y/C Jungle IC
at separate inputs, it appears that IC206 is the cause. Many A boards have been be ordered and installed and
the problem would still exist. It is important to remember that on all Sony televisions, the OSD will not function
until the unit has completed all initialization routines and this includes the AKB circuit.

If the video level problem is not AKB related (timer LED not flashing), you will have to try to eliminate 1C206 as the
cause. Again, OSD is a valuable tool. Ifitis of the correct level, IC206 is probably not the cause. Try using PIP
to see if the sub video level is OK. Ifitis, troubleshoot the main video path. If both sub and main video are too
high or low, check the voltage at pin 28 of IC206. This is the ABL input and the voltage will fluctuate between 2
and 6VDC with 2V on a bright scene and 6V with no video. The ABL line from a flyback transformer is negative
going and pull up resistors from the 135V supply will be used to keep it at a positive level. These pull up resistors
are known to increase in value and cause the line to go low or even negative. 1C206 will react by lowering
brightness significantly since it is trying to protect the flyback transformer.
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V Model Video Troubleshooting

These models have several additional features not found on the lower-end sets. A 3D comb filter provides higher
quality cross-talk separation along with noise reduction circuitry for the Y component. This is why the S video
inputs are routed through the comb filter. Only the component inputs will bypass this circuit. A decoder circuit
has also been added to the main video path after it exits the comb filter since it is going to be routed to a Picture
and Picture processing IC along with direct input to Y/C Jungle 1C206. This will provide twin picture viewing in a
side-by-side fashion rather than a main picture with a small inset box. There is also an additional component
source available at the video 5 input. Figure 6-5 illustrates the basic paths of the main and sub video and
provides the key source for isolating video problems. Figures 6-6 and 6-7 illustrate block diagrams with more
detail to aid in isolating problems.
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No Video

As the initial steps mentioned in the previous section dealing with the T and S models, loss of high voltage and
AKB errors must be ruled out. If either one of these has failed, refer to Chapter 5 for high voltage and Chapter
27 for AKB troubleshooting

Checking for OSD should still be your first check. If it is present, you can tell if the RGB output path from 1C206
all the way to the CRT is OK and if IC206 is probably working correctly. If no OSD is present, you will need to
work from IC206 forward (assuming the OSD circuit has not failed, but it is highly unlikely that both OSD and
video processing has failed simultaneously).

Using the twin picture feature will be of great help at this point. This is where the video processing differs from
the T and S models. Although the YC from the 3D comb filter and the component video path are routed directly
into 1C206, the P&P processor, IC1405, handles the mixing and insertion of the main and sub video paths for twin
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view video where it is inserted into the Y/C Jungle into a separate port. By engaging this function, you can get a
good idea of where the video loss is occurring. When the twin boxes appear, the main video source will be
displayed in the right box and the sub video in the left. What you will observe is one of three possible conditions:
Video in the right and left boxes, video only in the left box or no video in either box.

Video Appears in Both Boxes: This indicates that the main and sub video processing paths are functioning and
that 1C206 is OK since the P&P video Y is switched into IC206 at the same point where normal video would enter.
YUV controller 1IC1407 is responsible for toggling between main and P&P luminance so this is the area to
troubleshoot. Either IC1407 is not switching in the main video or P&P controller IC1405 has 1C1407 stuck in P&P
mode. Check pin 6 of IC1407 for 2.7VDC. If it is at 5VDC, troubleshoot the line to see what is pulling it up.

Video Appears in Left Box Only: There is a problem in the main video path. Since there are several sections, one
quick way to isolate the condition is to apply component signal to the video 4 or 5 input. This causes the Y signal
to bypass the A/D converter (IC203), 3D comb filter (IC204) and main decoder IC1402. Y switch 1C1410 will
route the component Y directly to IC1407. If component video appears, troubleshoot the circuits listed above
that were