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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.



_ AUDIO

" GND
» AUDIO
B+
> AUDIO
B_
» +15V
» -15V
IC653 > +5V
S77
IC652 |—>» -5V
= +135V
o P FROM 1C001/62 I
A BOARD :
50V/DIV 5uS T/DIV D666 ¥
K T T604 PRT,
C602= R610 R611 R619 C6ﬁ2
cez}cT
>—|- [ |—'
C612
AC 1/2W [ 2
N s
o=
| N
R602 | RY601 MXO8 .
0.82W 41AB-F
2ow | [ <\ Tes11
L 12vJ  12vsTBY

HOT | STBY
GND P
R668

Q651 BACK-UP

G BOARD

;;/5\ IC654 DM-48

FIGURE 3-2 - SWITCHING POWER SUPPLY 1TVPLA 1448 77102




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.

G BOARD

: R508 R506
+9V ! 135v —N/
|
)40\ : Q501
CTAL \&/ ! H DRIVE
HD I CN502 C501
xzos@ @1
= T iceoeyic | CN801  Rsp2
77 | JunGLE ! R501i T C506
CXA2025AS | C502 /;
H—>(52) ENV<37> !
SYNC Hp |
IN (43) :

TO DYNAMIC TO
TO PIN1

FOCUS BIAS H+ZzR  T504/

RECT. D517 PIN

C5|29 R556

R f ________ _
TOH HP
Wf\c\gichlEN D501 5.1V
HP LIMIT
a o | |

R550

é R542
R526
14 4’0

PIN AMP. IC502 1/4
AW\

|
11 |

o<1

IC502 1/4 R531

R523

&

R563 ;; C531
R530

12V 410v
R532
R509 §
C514

R527

R535

Y >
L503 C527 ; i D517

FIGURE 5-1A - HORIZONTAL DEF

14

LECTION (PART 1) siarvei 7117102

C523

TO T502 PMT/PINS 3,4,7I



FROM 11
Q502 H
HOUT
COLLECTOR DYR
200V H-
4] 4
C_____
135V
TO < -
HEATERS CN505 '
+12V L +
R584
DYG
D522 i
CN02 R548 |
hies 2 AN 3 {lcy V|| T T T
1
777 ;
C536 R
CN504 I
111
+
DYB
D532%
— 4[4 —
|y e
IC502 R536 Cx41
TOA . :l:csso
BOARD "G —]
Ic206 € ' C516 1
PIN 43 @) T &9
L505
135V ) —W—4
R511
D507 R532 C546
D506
75V
TO D518, G BOARD
R522 1503,
Q503, «—|
PIN AMP. C531
FIGURE 5-1B - HORIZONTAL DEFLECTION (PART 2) 51BTVPI4 14 7A7I02

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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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.

FROM B BOARD
Y/
cV Dy |c32|§>4 MY wy |
Ic1702 [ e ic1a10[t—*  ic1402 PJED
ANV
INPUTS c FILTER Y SW MAIN
Y SWITCH <i DECODER v
‘] MAIN C | IC1601
! VCHIP
' YUV MAIN
COMPONENT | oy v YUV
Y [ » IC1404 1C002
Y SYSCON
uval _luvs . > él\J/:// YUV
IC1704 '
uv
SWITCH I 0osD
' SY SUB YUV RGB
U BOARD ! IC1403 > P
,ISCl suB |* c
— e o — |} o — . - 1] |pEcoDER 1C1405 > R
P&P Y L~
c LT
v YoV > |Cc1206 | (TUBES
[SY "y ycl LB
SUV I |c1405
Y SW
Y \ 4
IC1407
YUV
CONTROLLER
uv COMPONENT YUV OR PIP YUV
FIGURE 6-5 - V MODELS VIDEO BLOCK 65TVP14  6/26/02
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 bypassed. If component video does not appear, suspect AV switch 1IC1702 or YUV controller IC1407.

No Video in Either Box or No Boxes: The presence of boxes is a good indicator that P&P 1C1405 is able to
generate the necessary switching and box borders, and that the IC1407 is able to send them to the Y/C Jungle.
Since the original problem was no main video and the P&P controller gets both main and sub video, the only area
left that is common to both video paths is the A/V switch IC1702. It has failed or cannot function because of
missing voltages, or the microprocessor IC002 cannot communicate with it.

If no P&P boxes are present, IC1407 may be incapable of passing any video or IC206 is suspect. Isolate the
problem by checking for video at pins 1, 2 and 3 of IC206.

Video Level or Distortion Problems

Methods for isolating video level or distortion is similar to the approaches used for the T and S models. Distortion
is more likely to appear in this design due to the A/D converter and 3D comb filter. Utilizing the P&P feature and
direct component inputs will assist in isolating the problem and are much in the same way as finding a no video
condition.
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Chapter 7 - Troubleshooting the RA-4 Chassis

Overview

The RA-4 chassis represented a great leap forward for Sony in the rear projection television market. One of its
most outstanding introductory features was the ability to perform line doubling of the standard 480i NTSC scan
rate. By doubling the scan horizontal scan rate to 960i, the annoying scan lines that were prevalent on these
large-screen sets were virtually eliminated. Not only is this chassis able to double the scan lines, but it also
doubled the horizontal resolution by utilizing a new circuit known as the “Digital Reality Creator” or DRC™. This
new circuit eliminated the “aliasing” that occurs when normal scan lines are simply doubled by making use of
pattern recognition technology to smooth out the jagged edges that would normally occur. This set was capable
of producing “near high definition” quality from NTSC video sources. Unfortunately, this chassis was only available
in two models (KP53/61XBR200) and these were relatively high-priced units, but it would set the precedent for
future designs.

The RA-4 was also the first chassis to introduce a fully digitally controlled convergence circuit, which allowed for
conventional adjustment methods via the remote control to allow the technician to perform “fine” touchup
adjustments at specific areas of the screen to provide excellent geometry and convergence control throughout
the entire screen area. These adjustments could then be written to memory and, by using special sensors
located behind the front bezel, allowed the customer to press a button and bring the convergence back to proper
alignment. This feature is known as Flash Focus™.

The picture-and-picture circuitry also received an upgrade, allowing the customer to scale the size of the main
and sub picture with the remote control. Channel previewing was another feature that would allow the customer
to view active channels around the perimeter of the main picture. This would be handled by a new circuit known
as the “multi-lmage driver” circuit or MID™. With these new features added, the video processing became more
complex and practical methods are necessary to help isolate a failure.

This chassis also introduced an entirely new power supply design that deviated from the previous style. The dual
switching transistor design requiring the need for feedback was replaced with a new type that would function
more like a PWM supply, although frequency shifting would still be the core of the regulation concept. This
requires different troubleshooting approaches but the procedure is considerably easier.

The RA-4A would soon follow and, although it carried over the many of the new concepts of the RA-4 chassis, it
introduced a “high definition ready” version of the chassis that will be covered in another section.
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Chapter 8 - RA-4/4A Power Supply Troubleshooting

Overview

The RA-4 chassis introduced a new, simpler, standby power supply. Major design changes occurred in the main
power supply. An oscillator circuit was now being employed that was independent of the output stages. This
oscillator provided the necessary drive signal to two, independent, driver circuits that shared the distribution of
power requirements for the set. The method of controlling the main power relay is different from past designs
and regulation no longer relied on the use of a control winding in what was known as the Power Regulating
Transformer (PRT). Oscillator frequency changes are controlled directly by an IC that monitors a secondary
voltage feedback. For a more detailed description of this circuit, refer to the TVP-08 training manual (P/N
TVP080299).

Standby Power Supply Troubleshooting

In order to understand and effectively troubleshoot this circuit, it is necessary to view the AC input circuit along
with the standby supply and these are shown in Figures 8-1 and 8-2. Along with a main power relay, RY6001,
there is also an inrush current relay, RY6002. Itis important to know what this relay does to assist in protect circuit
troubleshooting which will be covered later.

The negative side of the bridge rectifier, D6002, is connected to hot ground via R6010. This 2.2W, 10 watt
resistor will limit the initial current surge at startup and will be shunted by RY6002 as soon as the +15V line from
the main secondary comes up. This happens very fast (less than a half second) after the main relay energizes.
RY6002 is protected against failure by monitoring the voltage at pin 4 of D6002. If the relay does not shunt
R6010 within five seconds, C6013 at the base of Q6004 will charge and cause the collector to go low and stop
the main power supply oscillator. The main relay will remain engaged.

The standby supply consists of T6003 and IC6001 as the main components to provide oscillation. Pin 5 of
IC6001 will provide the current return through the primary to ground. Unregulated B+ is provided by D6001 and
D6003 through fusible resistor R6012. The circuit is self-oscillating at this point. Voltage regulation will be
achieved by monitoring the feedback line from T6003/pin 4 through the rectifiers and charging C6014. This will
provide an average DC level to monitor and control the oscillator frequency. Notice the voltage tap between
D6012 and 6015. Approximately 15VDC occurs here to provide voltage for the main relay, RY6001 and the VCC
switch circuit. Pin 7 of T6003 will provide 7.5VDC for the 5V regulator IC6104 to power the main microprocessor
and other various circuits needed for standby operation.

Failures in the standby will usually cause a completely “dead” set. There will be no relay clicks heard and no
timer LED flashing on the front panel. Itis simply a matter of checking for input voltage at IC6104 and, if present,
5VDC at the output. If input voltage to IC6104 is not there, verify the oscillator circuit is running. As mentioned
earlier, this oscillator is not dependent on feedback to run and does not require a start circuit. As long as B+ is
present at T6003 primary and pin 5 of IC6001, the likely defective components are IC6001 or the protect circuit
components consisting of D6005, D6006, C6015 and R6004.
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VCC Switching

This circuit is responsible for supplying power to the main relay along with the main oscillator and power switching
circuits. It is quite different from conventional designs used in previous models. In Figure 8-3, it is shown that
rather than using the relay high command from the CPU to directly control a relay drive transistor, an optical-
isolator, IC6011, is turned on by Q6104. A ground return will be provided to Q6001-E, turning on Q6011. This
transistor will provide power to the above circuits, which includes direct power to the main relay, which is tied to
ground. Notice the latch circuit consisting of Q6012 and Q6013. This is not the same latch circuit that would put
the unit into conventional protect mode. It is only activated if the unregulated B+ for the standby supply rises
above an acceptable level, which is monitored by the divider network R6042 and R6043 along with D6035. A
variac with the capability to output 150AC was unable to trip this circuit so it is assumed that it is there to prevent
accidental application of 220VAC to the unit.
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Main Power Supply Troubleshooting

The main supply consists of five major components. IC6003 is an oscillator circuit and will provide square wave
out of pins 9 and 10. These 50/50 duty cycle signals will be 180 degrees out-of-phase and will be applied to
IC6002 and IC6004. Two independent switching circuits consisting of FET drivers and transformers will supply
the television with the necessary voltages for operation.

In Figure 8-4, the oscillator section is shown. Like the standby oscillator, IC6001, this IC will oscillate without the
need for feedback. As long as unregulated B+ is present at pin 12 and the IC is not being told to stop, it will run
and output the necessary square waves at pins 9 and 10. The oscillator will stop running if pin 2 is pulled low by
the inrush current relay monitoring circuit.
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Regulation is provided by varying the operating frequency based on the error amp input at IC6003/pin 1. Initial
soft start is provided by keeping Q6006 on for about three seconds at turn on due to C6016 charging. This will
pull down the regulation error loop and cause the IC to run at high frequency while the secondary voltages are
charging their filter capacitors. The only purpose of Q6005 is to discharge C6016 when the unit is turned off.
Should the unregulated B+ drop approximately 20%, Q6002 will turn off when zener D6004 releases, allowing
Q6003 to turn on and lock the oscillator into soft start. This is done to protect the switching transistors from
overheating since they will now have to maintain secondary voltages at a lower frequency. Higher current will be
needed and they will eventually fail.

Referring to Figure 8-5, IC 6002 and 6004 receive the square waves from 1IC6003 and utilize them to drive the
switching transistors Q6007, Q6008, Q6009 and Q6010. These transistors work in pairs to send current in both
directions through the primaries of T6001 and T6002. As an example: When pin 7 of IC6002 goes high, pin 1 of
IC6004 will also be high. Current will now flow from Q6008 through C6022 into the primary of T6002 and follow
a parallel path to C6023 into T601 primary. The ground return path will be provided by Q6009. The process
reverses with Q6010 and Q6007 working together to reverse current.

The RA-4 chassis is protected using several circuits for over-voltage and over-current conditions and these will
be covered later in Chapter 9. The following troubleshooting procedures will assume that no protection event
has occurred causing the timer LED to blink in diagnostic sequences, and the set is not completely dead as
described in the previous section on the standby supply.

NOTE: One item to remember is that the FET transistors used in this circuit are very rugged and if they have
shorted, the possibility is high that transients entered the AC line or there may be a high current short, particularly
in the 135V line.
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Unit Will Not Power Up

Look at the timer LED. Ifitis blinking once a second, the standby supply is working. The main and inrush current
relays will now become an important tool in deciding where to go next.

No relay clicks heard: There should be two, distinct, rapid clicks heard. If none are heard, troubleshoot the circuit
starting from the relay high command from the CPU through the VCC switch circuitry and even the main relay
itself. Refer to Figure 8-3 to troubleshoot this circuit.

Relay clicks once: If a relay click is heard, it is very important to listen carefully for two rapid clicks. They should
be less the one-half of a second apart. This verifies the inrush current relay is engaging. If only one, and not two,
rapid clicks are heard, the unit will power up for a short period and then the oscillator will stop. The main relay will
still be engaged and there will be no other indicators as to what is wrong. This is the symptom of the inrush relay
protection. Check for a defective relay or loss of 14V supplied by Q6106 on the 16.5V line on the secondary of
T6001. One might think that a failure of the oscillator circuit could cause this symptom but several of the
secondary voltages are monitored by the protect circuits and the relay click sequence will differ as shown next.
It is very important to verify this test as it can lead the technician to the wrong areas.

Two rapid relay clicks: The presence of the two clicks indicates the power supply is oscillating. One item that can
produce the symptom of a dead set is the loss of 12V from IC501 on the A board. This would prevent the
horizontal oscillator from running and may mimic the symptom of a dead unit.
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Two rapid relay clicks followed by a third click one to three seconds later: If this condition occurs, the unit is going
into protect mode. The timer LED may assist you on this problem as this unit utilizes self-diagnostics although
not all protect lines are monitored. In this case, go to Chapter 9 for troubleshooting the protect circuits.

Shorted Switching Transistors

The greatest concern in this situation is what caused them to short. One important clue to watch for is whether
all four have failed. Since only two are on at any time, a failure of all four is a warning sign that transients may
have caused the failure. It could have been caused by other areas but line transient damage is likely to have
damaged more than just the transistors. Since the switching transistors are not biased in an AB class like
previous supplies, they are easier to troubleshoot.

Jumping the main relay and applying low AC voltage with a variac does not work well in this power supply design.
It will not start oscillating until 70VAC or more is applied. Since the soft-start circuit limits initial current by up to
50% and the FET drivers are able to withstand large current surges, direct shorts on any of the secondary lines
will not cause them to short. The supply will attempt to start and then the unit will go into over-current protect
before they can be damaged. Starting the unit with full AC power and observing for shutdown is necessary while
watching the initial AC current draw. This chassis operates at current levels of approximately 800ma, depending
on the AC voltage level.

Excessive current: In this case, the unit will shut down and AC current will peak at 2A or more. Something is still
wrong. Since it is natural for technicians to always check for shorts on secondary lines, the excessive load is
probably dynamic or, although remotely possible, one or more of the switching transistors are on when they
should not be. It gets down to disconnecting secondary lines at this point starting with the 135V being the most
likely cause. Do not forget to take resistance readings across the + rails. Do not lift components on the 135V line
located before L6106. This will open the regulation loop and cause the supply to output maximum voltages.

If lifting secondary lines does not get rid of the problem, the cause is a short in one of the two transformers or one
of the driver ICs (IC6002/6004) is the cause. An effective way to test the drive and oscillator IC circuits is to
disconnect the drive signals to the gates of the switching transistors and short VCC switch Q6011 (not the main
relay). This will run IC6003, IC6002 and IC6004. Connect a dual trace scope to pins 1 and 7 of each of the drive
ICs and verify that square wave pulses are present and are 180 degrees out-of-phase with no overlap in timing.
If there are no pulses, look for DC voltage. If either of the above conditions is present, the problem has been
found. If both drive ICs have overlap or no pulses with DC, check IC6003 pins 9 and 10. If they have overlap or
output DC, troubleshoot the oscillator.

Very little or no current: The power supply is not running. This is a scenario likely to be encountered if the
switching transistors have been damaged from line transients. The gates of the transistors are very high impedance
and the transient has probably damaged one or more of the protect components. Notice the number of protect
diodes in this area. Leave the new switching transistors disconnected from the drive signals and short VCC
switch Q6011. The oscillator and drive ICs can now be serviced starting with the IC6003 and moving forward.

Regulator Troubleshooting

As illustrated in Figure 8-6, the regulator stage is quite simple in design. 1C1601 monitors the 135V line. It acts
as an inverter so any rise in the B+ will cause the output to go lower and vise-versa. Controlling the brightness
of the LED inside the photo-optical coupler will vary the DC voltage at pin 1 and 6 of IC6003. The more the
voltage is pulled down, the higher the frequency the oscillator will run.

Excessive B+: This will cause the set to shut down and flash the timer LED in sequences of three. One way to
quickly isolate the cause is to short pin 2 of IC1601 to ground. Under normal conditions, this will cause the B+
level to drop dramatically. This is a quick way to verify that IC6005 and IC6003 are functioning properly and this
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is the most common result obtained. IC1601 and its connection to the 135V line are the next check. The most
common cause of excessive B+ is an open or increase in value of the resistor connecting the 135V to IC1601
(R6115 in this chassis).

If shorting pin 2 of IC1601 does not stop the over-voltage problem, short pin 4 of IC6005. If the voltage now
drops, replace IC6005. If it still does not drop, IC6003 or one of the input components may be open.

Low B+: Check the voltage at IC6005, pin 1 and 2. There should be at least .6VDC difference with pin 2 being the
lowest. If there is, the optical isolator is being told to increase the frequency. If there is little or no voltage
potential across pins 1 and 2, disconnect pin 4 of IC6005. Turn the unit on and it should go into over-voltage
shutdown. If B+ is still low, check components at error input of IC6003 and if OK, replace the IC.
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Chapter 9 - RA-4/4A Protect Circuit Troubleshooting

Overview

The protect circuits in the RA-4 chassis contain several additional sections of monitoring than the RA-3. The
high voltage and horizontal deflection circuits are separate, so monitoring deflection loss is necessary. Several
more low voltage lines are also monitored. The self-diagnostics feature will assist in isolating a particular circuit,
but not all of the monitored lines are sensed by this feature. Below is an example of the diagnostics page which
is entered by pressing “DISPLAY”, “5”, “VOL ", and “POWER”.

Self Check

2: +B OCP 00
3: +B OVP 00
4. V Stop 00
5: AKB 00
6: H Stop 00
7. HV 00
8: Audio 00
101: WDT 00

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
99 events. You can see why this is beneficial for intermittent troubleshooting. Itis always a good idea to clear the
events before exiting and that can be done by pressing “8” “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. Let us briefly cover each one.

+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 you to know if you are really dealing with an over-current condition and you
can then be more cautious in troubleshooting.

+B OVP: The 135V line has exceeded 139 volts. Go back to the Chapter 8 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 provides the +15 and -15 volt supply rail to the vertical output. Loads on the I°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. Itis common to see multiple events in this diagnostic feature along with
registered HV failures. See the special section in Chapter 27 on AKB at the end of this manual.

H Stop: Horizontal deflection has failed. Since the unit has a separate high voltage circuit, the set will shut down
to protect the CRTs. This will be covered in Chapter 10, which deals with the deflection circuits.

HV: High voltage has risen to unacceptable levels or excessive current is being drawn in the flyback transformer.
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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.

Protection Circuits Not Covered By Self-Diagnostics

The block diagram shown in Figure 9-1 illustrates an overall view of the circuits that are monitored. Notice that
all of the protect items that appear on the diagnostic screen are connected to IC109 along with routing to the
relay latch transistors. If a problem develops on any of these lines, IC1009 will communicate this information to
the main CPU, 1C1008 and the failure written to NVM along with the appropriate flash sequence of the timer LED.
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The other lines monitored are not detected by IC1009 and, therefore, will not be indicated by the self-diagnostics.
Figure 9-2 provides a detailed view of these. This includes over-current (or loss of) the +19, +22 and +7 volt
lines. The 11V is protected against over-voltage. The base of Q6101 is kept high by the 11V line through R6133.
If the +19V or +22V drops below 11.5V, diodes D6122 and D6125 will forward bias, pulling Q6101 base down and
turning it on. This will activate the relay latch circuit (Q6102 and Q6103). The same will occur if the +7V is lost
by causing D6121 to fire. If the +11V line rises to 15.1V or more, D6121 will also participate by firing and holding
the base of Q6101 steady while the emitter rises. This will also turn on Q6101 and the latch circuit.

Most protect circuits that monitor multiple lines are arranged in this manner. Troubleshooting consists of checking
the voltages across the blocking diodes. Since they are normally reverse biased, the voltages across them will
be greater than .6V. Even a DVM without peak hold can detect this. For example: If the +19V failed, the meter
would read a maximum of 0.6V across D6122. Under normal conditions, approximately 8.5V would appear. By
monitoring blocking diodes for 0.6V and zener diodes for their rated voltages, one can test each of these while
turning the set on and quickly locate the source of the protection event.

Another useful tip when working on shutdown events is to monitor the AC current draw with the variac. Large
current spikes will assist in determining if an over-current condition exists, and helps to decide which areas to
check first. When working on direct-view televisions, be sure and disconnect the degauss coils to get an accurate
assessment since they draw large amounts of current. Even if the diagnostic feature is indicating an over-
current protection, it is wise to check the AC current draw when turning the set on. This helps to determine if
there is an actual current problem. Sometimes the circuits that monitor the current will fail and cause a shutdown

event even though one does not exist. The block diagrams illustrated in this manual will assist in locating
shutdown sources within minutes.
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Chapter 10 - RA-4/4A Deflection Circuit Troubleshooting

Overview

With the introduction of scan line doubling, the RA-4 chassis introduced new circuit designs. The horizontal scan
rate operates at 31.5KHZ instead of the conventional 15.75KHZ. The YC/Jungle IC is replaced by a separate
video process (IC511) and a horizontal jungle (IC507). High voltage is developed in a separate circuit and will be
covered in Chapter 11. The vertical deflection circuit has had some notable changes, such as its own digital

deflection generator. The output stage remains relatively unchanged.

Horizontal Deflection

Figure 10-1 illustrates how horizontal scan is developed. IC507 is solely dedicated to this. Since the 480i signals
received by the set are up-converted, IC511 will provide H sync at 31.5KHZ to pin 1. Capacitors C521 and C522
will provide the necessary tuning for the oscillator to free run at the correct frequency. Pin 4 will receive the H

pulse for phase locking.
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Figure 10-2 illustrates the output section of the horizontal deflection stage. Since no flyback transformer is
utilized, pulses will be generated by the collapse of the field in the horizontal deflection yokes and T5002. This
transformer will provide a boosted voltage for the dynamic focus correction circuit via R5055 and D5015. It also
generates a positive and negative voltage source that will be applied to the red and blue CRTs. This will provide
the necessary offset for centering since these tubes are not in the center of the optical path. Notice that the
collector of Q5013 does not have a B+ source. A negative 135V source is applied at the emitter and this voltage
will vary based on conduction of the pincushion output transistor, Q5020. Pincushion correction will be discussed

later.
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Troubleshooting

The lack of a flyback transformer simplifies the troubleshooting of this circuit since it is usually the cause of
horizontal output failures. The procedure to follow when replacing a shorted horizontal output transistor remains

the same.

Occasionally, you will be fortunate to have the output transistor fail and nothing else is the cause. Usually,
however, you end up losing the newly installed transistor if certain precautions are not followed. In the worst
case, this might 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. As they get hot and run at high frequency, so it is common for solder connections to go bad. Solder
the connections well. You want the solder to flow up into the internal pin connections at the windings. Check the
pincushion drive Q5020. It may also be shorted and may or may not have been the cause of the original failure.
Either way, it will be the cause of losing the newly installed horizontal output if it is not checked. With that done,
it is time to apply power.

Place your scope probe somewhere near the horizontal output transistor. Most scope probes are not able to
handle the direct spike level present here so this is a safe method. Just turn up the gain on the scope a little and
you will easily see the horizontal retrace pulse. Apply full AC power with the variac and watch for the horizontal
pulses (assuming it appears) before the unit goes into protect. The H protect is muted for several seconds at
turn and since the tubes are not lit yet, the pulse can be viewed briefly. Monitor the AC current level closely while
doing this. Clean pulses should appear and be 11 to 13us wide. Any deviation from the normal pulse indicates
a tuning problem. Suspect T5002 or one of the deflection yokes. If the pulses are correct and excessive current
is being drawn (more than 2 amps), there is a problem in the driver circuit or the pincushion driver is in saturation.
The horizontal output transistor will also get hot rather quickly.

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 in the circuit.

NOTE: Many technicians prefer to “ring” suspected transformers. This is OK and is very good at 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.

Pincushion Circuit Troubleshooting

The pincushion correction circuit in this chassis is similar to those found in earlier model direct-view sets. As
seen in Figure 10-3, a DC coupled chain of transistors is utilized. What makes this type of circuit difficult to
troubleshoot is the DC coupling. A failure of any transistor in the line can turn Q5020 completely off or cause it
to go into saturation. It is simple in design but can be a headache to troubleshoot at times.

The vertical-rate parabolic correction signal from IC512 is amplified and inverted. It is then shaped and applied
to the pin driver. Notice that no horizontal gating pulses are used in this design. This is because the circuit is only
varying the amount of negative supply voltage to the horizontal output transistor to modulate the scan width
unlike the newer designs that modulate at the yoke return and/or the retrace damper diode.

Failures in this pincushion circuit usually involve the shorting of the pin driver, Q5020. Due to the DC coupling,
one or more of the other transistors down the line may be damaged. On numerous occasions, the technician will
replace a shorted pin driver only to still have problems. There is an old audio amplifier troubleshooting method
that works quite well for this situation.

Use your DVM and read across the B-E junctions of the transistors in the circuit. There are two things to look for:
Zero volts or more than 0.6V. This will assist in locating any transistors that are biased on or have a shorted or
open B-E junction. Voltage readings across the E-C junction are also useful in locating open/off or shorted/
saturated transistors. Since none of these devices run at saturation, so any voltage readings at OV or supply
level indicate a problem. The object is to find a transistor that is fully on or off to determine if that transistor is
defective or being switched on or off by the previous one.
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Horizontal Deflection Loss

Because this chassis utilizes a separate high voltage circuit, the CRTs must be protected in the case horizontal
deflection is lost. If this situation occurs, the set will be shut down and the timer LED will blink in sequences of
six. Referring to Figure 10-4, the horizontal retrace pulses are monitored by Q5019. After some clipping of the
top and bottom of the spike, it will be amplified by Q5014. As long as horizontal deflection is operating, Q5014
will keep C5020 charged and Q5006 will be on. Loss of the H pulse will cause Q5006 to turn off, sending a high
signal to IC1009 to shut the set down.

Troubleshooting this circuit requires extreme care. Since the unit goes into immediate shutdown, there may be
instances where the protect circuit will need to be overridden in order to dynamically troubleshoot it. Always
disconnect the C boards from the CRTs when working on this circuit!

Since the circuit has a mute transistor to delay it from activating at turn on (Q5009), the first step is to scope
Q5019-B for the momentary presence of horizontal pulses. This will verify if the horizontal deflection is working
or not and will assist in determining a legitimate sweep failure or a malfunctioning protect circuit.
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Figure 10-5 illustrates the vertical processing circuitry primarily created by VDSP IC512. Synchronization is
achieved by VS entering pin 22. Notice the ¥2 H signal entering at pin 16. Since this unit generates internal,
interlaced, horizontal scan, the vertical must be phase locked to start the odd and even scan in the proper
location. The parabolic pincushion correction waveform exits pin 11 and vertical drive is output at pin 1 as a

sawtooth.

Figure 10-6 shows the usual output design. An operational amplifier is used with 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 for many technicians.
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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. lItis a drive component with heavy current usage and heat dissipation, and it is usually the cause of the
failure. Itis amazing how many techs change this IC first without doing a few checks. What should you do now
that the new IC has not cured the problem?

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 you more than one problem. 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 provides
a magenta raster with no video and insufficient vertical height. Assuming the bus is okay, move onto the next
scenario:

Check for V drive at IC5004/pin 1. Since this unit shuts down during a vertical failure, you will have to override by
shorting Q5005 E-C. Unplug all three CRT sockets when doing this. It is obvious why this unit shuts down
during a vertical failure. If the sawtooth signal is getting to IC5004, the problem is in the output stage. If not,
work your way back to IC512 and its associated circuits. Assuming the +15V and —15V supply rails are present,
you are only left with a bad driver IC, open yoke or open connection to the yoke. The V protect circuit could also
be engaging due to a failure there. If the sawtooth signal is not present, work your way back to IC512 and its
associated circuits.

Repeat Vertical Output IC Failure: If IC1509 fails immediately upon replacement or soon thereatfter; it is usually
the fault of C5037. 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: Either the vertical output IC is being told what height to display or it has a problem and
is unable to comply. Due to the nature of the operational amp within 1C15009, it is rare for it to be the cause.
Operational amps 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. This is why you should always scope the feedback line when height or linearity problems arise. In
this chassis, the best point is the top end of the ground return resistors (R5067 or R5071). 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 and low-pass filtering is needed. Suspect an open C5028 at this point.

Should the feedback line check OK, you now have a possible input problem. IC 512 can cause this and it is
difficult to verify without replacing it. Before changing IC512, try one more thing: Replace the EEPROM, 1C1007
on the A board. It has caused this symptom. It is less expensive and only has eight legs.
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Chapter 11 - RA-4/4A High Voltage Circuit Troubleshooting

Overview

The RA-4 chassis reintroduced the separate high voltage circuit that had been eliminated in the RA-2 and RA-3
chassis. This design offers better control of the high voltage level, resulting in more stable brightness and picture
size fluctuations. It is also a complicated circuit with regulation control and redundant protection circuits for over-
voltage and current problems. The circuit functions the same as a conventional horizontal/HV stage in most
televisions and troubleshooting is relatively the same. When regulation or shutdown problems occur, diagnosis
becomes more difficult because the circuit is critical for X-radiation control and to protect the small CRTs. The
anode cap is very close to the grounded mounting brackets and the deflection yoke. It can easily damage the
CRT if it leaks out of the anode cap.

Regulation is performed at the driver and output stages. Figure 11-1 illustrates the drive circuitry. The B+
supplying T8001 and Q8003 is varied by a PWM controlled regulation stage that controls Q8001 and Q8002,
which functions as a variable resistor across R8005 and R8007.

Figure 11-2 shows how the circuit is similar to flyback circuits found in other units and shows the regulation of the
output stage. The same PWM circuit that controlled the regulation in the drive section will control Q8008. This
FET will vary the ground return for Q8007 emitter. The circuit drives the flyback transformer, T8003 and T8002
that will generate the heater and 200V bias voltage for the CRT cathodes. The regulation and protect circuits will
be reviewed later in the troubleshooting of shutdown.
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Troubleshooting

Shorted HV Output Transistor: As with all horizontal output transistors, care must be taken to avoid failure of the
replacement part. Always check Q8008 since it can be easily damaged by the large current surge if Q8007
shorts. There is even the possibility that Q8008 was the cause of the failure. Disconnect or short the B-E
junction of Q8002. This will run the driver stage at low level. The output regulator will now try to compensate so
it must also be disabled. This can be done by unsoldering the gate of Q8008. The main relay can now be
jumped and power can be applied with the variac while monitoring the pulse at Q8007 collector. This is a little
extra work but it is better than losing the replacement part(s) and it is part of a critical safety circuit.

Place your scope probe somewhere near the HV output transistor or flyback. Most scope probes are not able to
handle the direct spike level from the flyback so this is a safe method. Just turn up the gain a little on the scope
and you will easily see the retrace pulse. Apply full AC power with the variac and watch for the pulse (assuming
it appears) before the circuit shuts down. If the flyback is defective, one of two waveforms is likely to appear.
The first may look like a sinusoidal waveform with a distinct ringing appearance. This definitely indicates flyback
problems. The second phenomenon will be a retrace pulse with a second, lower level, “phantom” pulse. It is
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 of
secondary lines. In this unit, it can be loads on T8002. Measure for shorts on the filament and 200V line. The
flyback T8003 only has two load circuits and they are the HV and focus blocks
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If a clean pulse appears with AC current staying well below 1.5 amps, re-connect Q8008 and Q8002 (or the short
if you disabled it this way). Apply power once again and continue monitoring the flyback pulse. Do not worry
about excessive high voltage problems. The main relay is not part of the protection circuit for high voltage. If the
high voltage rises too high or flyback current is excessive, the horizontal drive pulse will be cut off and the circuit
will stop functioning. If it goes into HV protect, proceed to the next section.

High Voltage Shutdown: This will cause seven blinks of the timer LED. The unit will not go into full shutdown.
Only the HV section will cease to operate so there will be a condition of no video with audio present (assuming a
source is being input). The variac will be a valuable tool in this case. Apply full AC and watch the current as the
unit goes into protect. A high spike of 2 amps or more is a clear indicator that an over-current condition exists. If
the circuit is engaging because of excessive HV, readings of less than 1 amp will show. If the cause is over-
current, care must be taken to avoid causing the HV output transistor to fail. If the current reading is low, the
regulation or output tuning circuits are suspect. Another possibility is the protect circuit is engaging because it
has developed a problem.

Excessive Current Draw: In most cases, the flyback transformer is the least likely suspect. Shorted windings will
affect the delicate tuning so drastically that the HV output transistor will fail. The more common causes are
excessive current demands on the secondary windings of T8002 and T8003. A quick check for shorted components
or shorts to ground on the secondary of T8002 will quickly locate the cause or eliminate this section. High
voltage blocks are more common as is a shorted CRT. Removal of these devices from the circuit is the best
procedure. All of the above items will cause rapid shutdown of the circuit. If the protect circuit does not engage
for several seconds, a CRT of loss of 200V cathode bias is likely and should expose itself with one or all of the
tubes displaying a bright raster before the shutdown.

Normal Current Draw: This could be a true high voltage problem or a malfunctioning protect component. It is not
recommended to insert a HV probe into the anode cap of a CRT to check the HV level. If the unit has excessive
high voltage, it can easily arc from the anode cap since you have lifted it. A safer way is to disconnect one of the
CRT anode lines from the HV block and try to get a reading there. Even this method is not the best. If the high
voltage is rapidly rising to extreme levels, the protect circuit may shut it down before the probe can achieve an
accurate peak reading. One method is to disable the regulation circuits as mentioned previously. If the high
voltage stays on and the probe shows lower than normal high voltage, the regulation stages will need to be
checked. If it still goes into protect, a “misfiring” component is now the part to look for. Block diagrams for both
regulators and the protect circuit will now follow with a brief description of each to assist in locating the failed
component.

Regulation

A PWM circuit is used to control high voltage at the driver and the output stage. It consists of two stages: One to
sample the high voltage from the HV distribution block and the other to monitor this voltage and generate the
appropriate PWM control.

High Voltage Monitor Stage: In Figure 11-3, this diagram illustrates how a sample of the HV level is taken from
the HV distribution block and applied to pin 5 of IC8007, a buffer, and output to pin 9 where the voltage is
compared to a 7VDC source divided down from the 135V B+. It is once again buffered and sent out by pin 1 to
the PWM comparator. The nominal voltage at this point is 1.5VDC. This is a good monitoring point for high
voltage troubleshooting. The voltage will react inversely to the actual high voltage in the HV block. By monitoring
IC8007/pin14, the HV sample feedback will indicate if the excessive high voltage is originating at this point. If the
voltage reads lower than 1.5VDC during a HV protect, the HV block and the paths routing through IC8007 are OK
since they are sending correct feedback. The regulator output stage shown in Figure 11-4 may be at fault.
Shorted or open filters may be present at HV output Q80087. If the voltage is higher than 1.5VDC, the HV block
or 1IC8007 is at fault.
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PWM Stage: Figure 11-4 illustrates the second half of the HV regulator. There are two must-haves for a PWM
circuit to function: The first is a sample of the voltage to be regulated, and a sawtooth or triangular shaped
waveform. The horizontal pulse is utilized to provide the stable timing of the sawtooth signal applied at pin 6 of
IC8002. The pulse will be amplified and shaped by peaking and integrators located in the upper half of the
diagram. Pin 5 of IC8002 will receive a sample representing high voltage level from the circuit previously described
in Figure 11-3. Since the sawtooth signal is applied to the inverting input of 1IC8002/pin6, any rise of the DC
voltage at the non-inverting input at pin 5 will cause the comparator to output a high only when the level of the
sawtooth is greater than the DC voltage input. Since the sawtooth enters the inverting input, the positive duration
of the pulse is increased and the HV regulator driver, Q8008, will be turned on for a longer period.

This pulse can be used to control the on time of an amplifier (such as in this case), or filtered to provide a DC
correction voltage. This is the essence of how all PWM regulators function. An incorrect DC monitor voltage or
incorrect level, shape and frequency of the sawtooth reference will generate erroneous PWM timing pulses.
Since the reference signal is generated from the H pulse, frequency deviations are unlikely in this circuit.

The PWM will be output to Q8016 and provide control of the conduction of Q8008 at the emitter of HV output
Q8007 (Figure 11-2). Since Q8008 is a FET, its gate has high impedance at its input. Q8015 will assist in pulling
the signal down to maintain a uniform pulse shape. The signal will also be sent to HV drive stage to control the
voltage at Q8003 (Figure 9-1).
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The HV monitoring section utilizes two separate circuits to provide redundant protection.

HV Stop 1: Figure 11-5 contains the paths for the first set of protection components. HV level is monitored from
the HV block by pin 3 of IC8008. This is compared to a reference of 9.3VDC at pin 2. If the high voltage rises
above acceptable levels (34KV), pin 3 will exceed the reference. Pin 1 will go high. The H pulse driving the HV
circuit will be grounded by Q8019 and the high signal will sent to OSD CPU IC10089 to flash the timer LED in

sequences of seven.

Flyback transformer current is monitored by applying the ABL voltage to Q8027. Under normal conditions, ABL
is a positive voltage between 2VDC and 6VDC. If the current rises to an unacceptable level, the ABL voltage will
go lower. Once it drops below .6V, Q8027 will turn off, sending a high to pin 3 of IC8010. The H pulse will be cut

off and IC1009 will respond the same way as the over-voltage condition described above.
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HV Stop 2: Referring to Figure 11-6, the second HV protect circuit is shown. It functions in a similar manner as
HV stop 1 with a few differences. Q8031 monitors voltage from the flyback transformer rather than the HV block
assembly. Pin 5 of IC8010 will receive this signal and, instead of comparing it to a fixed reference, the ABL
voltage is used. The reason behind this design is to shut down the high voltage quickly if it is rising and flyback
current is simultaneously increasing. This severe condition can damage multiple components. The ABL voltage
at pin 6 will drop, while the HV sample at pin 5 increases. Q8028 will monitor flyback current in the same manner

as HV stop 1.
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Troubleshooting Tips: Since there are two sets of protect circuits, isolating which one is activating is the first step.
This is easily accomplished by monitoring either anode of D8021 in Figure 11-6 to determine which circuit is
sending the high signal. This may only be useful if a problem exists within one of the devices in either protect
circuit. A legitimate high voltage problem may trigger both protect circuits. If high voltage and current levels have
been absolutely verified to be within specifications, this is the only time when it is safe to defeat these circuits for
troubleshooting purposes in order to locate the component causing the false shutdown.
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Chapter 12 - RA-4 Video Circuit Troubleshooting

Overview

As mentioned earlier in this manual, the RA-4 chassis introduced Sony'’s first rear projection television with line
doubling capability. New circuitry was designed to perform this task. The DRC™, or digital reality creator, was
added to assist in doubling the horizontal scan lines by interpolating the video information for each of the 480
interlaced lines of the incoming NTSC signal. This would minimize the jagged edges that occur by simply
doubling the lines. A more robust picture and picture circuit known as MID™, or multi-image driver, was also
added to further enhance twin picture viewing and channel scanning. All of these new features required digitizing
of the video signal and that meant more components and a more complicated set of paths for the video to follow.
The upside of these add-on features is that they can be used to assist the technician in isolating the source of a
video failure.

Figure 12-1 will be the main diagram to be used for isolating video problems. It provides a great overall view of
the key video processing circuits and the different paths the various inputs and features will follow. The ability of
this chassis to accept component video allows the customer to take advantage of the higher chrominance resolution
capabilities of this format. It also provides a great troubleshooting path for bypassing most of the video circuitry.

Referring to Figure 12-1, it can be seen that A/V switch, IC515, controls all of the video selection except for
component sources that can be connected to the video 5 input. Any signal that is not a component format will
have the possibility of traveling either one of two paths: The main or the sub. All non-component video for main
viewing will route through the A/D converter, IC1309 (not shown on this diagram) and into the 3D comb filter,
IC1306. Even S video sources will be routed here. The 3D comb filter contains noise reduction circuitry for the
luminance signal and this will be done for S video sources. Composite signals will have chrominance separated
from the luminance. This is all performed in a digital format and then D/A converted within 1C1306 to output
separated luminance and chrominance.

The Y/C signal now enters a decoder circuit. The 3.58MHZ carrier and sync will be removed so that only the R-
Y and B-Y chrominance levels are left. IC1307 is a switch that allows closed caption information to be inserted
and provides a direct path for a component video source directly to the DRC. The path will split at this point. One
will go to the BM board that contains the MID™ to provide main video for the picture and picture feature. The
other path will take the component signal to the BR board where the DRC™ will perform the line doubling. The
video information, now synchronized at 31.5KHZ, will enter the video processor IC511 where OSD can be inserted
and exit to the CRTs as RGB video.

The sub video path will be processed along a different path. A conventional comb filter is used and chrominance
will be decoded by IC1301. The sub component signal now enters a YUV switch, IC1302. This IC performs
several functions. It allows the insertion of closed caption information, main CPU OSD, and provides a point to
route a component video source to the MID™ processor.

IC1004 supplies on screen graphics such as user menu and input/channel information. The BD board (auto
registration) supplies RGB information since it generates its own menu during convergence alignment along with
dot and crosshatch patterns.
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Troubleshooting a “No Video” Condition

Many situations 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. What you should do is look for
the initial “must haves” and follow that order to isolate the cause.

The first check is for the presence of high voltage. You should be able to hear it come up in most cases. If it
does, the next concern is that it is staying on. You may be dealing with a HV shutdown. Fortunately, this chassis
will indicate the shutdown by blinking the timer LED in sets of seven. In that case, refer to the earlier chapter
dealing with high voltage shutdown.

The next step is to wait at least 15 seconds and observe if the timer LED begins to blink in sequences of five. You
now know that you are dealing with an AKB error. Go to Chapter 27, which specifically deals with AKB problems
and troubleshoot accordingly.

Your next ally is the OSD feature. Try pressing the channel up or down, the video input select or the menu button
on the remote. If no OSD appears, the video process IC is suspect since OSD has its own path directly into it and
it is highly unlikely that both the OSD and video path have simultaneously failed. Anything is possible so perform
several more checks before you change IC511. If OSD is present, the next test will be even more important.

Using the twin picture mode is an excellent procedure for isolating video problems. When in this mode, the main
and sub video paths are mixed and placed side-by-side. It is the only time the main video source will bypass the
DRC™circuits. What is seen in this mode will provide crucial information. In a set that is operating normally, the
main video source will appear in the right box and the sub video in the left.
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Video Appears In Both Boxes: The main and sub video process paths are working correctly. The MID is sending
the video directly into IC511. The problem is likely located on the BR board. The DRC™ circuit on this board is
constantly running and not controlled by the I2C bus. 1C511 controls the selection of the video source. If video
signals are present at pins 67, 69 and 69 of IC511, replace IC511. No signals at these pins indicate the BR board
is not sending up-converted video. Check to see if video is entering the BR board and the 3.3V and 5V lines are
OK. If they are present, replace the BR board. It is not serviceable.

Video Appears In Left Box Only: The sub video path is OK. Once again, the DRC™ is bypassed. This leaves a
small number of components to check. Begin working your way back from the YUV switch, IC1307. Scope the
video signal path back through the main decoder, 3D comb filter, A/D converter and A/V switch IC until you find
a signal and troubleshoot the isolated component.

Screen Is Still Blank: Assuming high voltage is present and the set in not in AKB blanking, this leaves IC511 as
the cause. Itis not able to process video from either of the inputs from the MID™ or DRC™ circuits. There is no
need to check the RGB output path to the CRT boards. Since the unit is not showing AKB problems, the IK
pulses are getting to the CRTSs via this path.

Gray Background Appears With Two Black Boxes: IC511 is OK. This signal is generated by the MID. The main
and sub video paths are not working. Since a failure in both paths at the same time is unlikely, suspect A/V
switch, IC515.

As you can see, the MID™ circuit provides an excellent troubleshooting tool for video problems. All of the above
techniques were accomplished by using the very basic video block diagram in Figure 12-1. Block diagrams
providing more detail will be provided in the pages that follow to assist in troubleshooting the isolated section.
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Chapter 13 - Troubleshooting the RA-4A Chassis

Overview

The RA-4A chassis shares many of the circuit designs with its predecessor, the RA-4. It is still reserved for use
in the high-end XBR series, which includes the KP53XBR300 and the KP61XBR300. Its greatest feature was
the introduction of a “high definition ready” television utilizing a 4.3 screen aspect ratio. Since most of the media
being broadcast is still in this format, it was appealing to those who wished to be able to view HDTV if they could
acquire it. It also allowed the viewing of DVD movies in the “anamorphic” state whereby all 480 scan lines could
be utilized in the active video area while watching a letterbox version and would take advantage of the new 480
progressive DVD players entering the market. This would involve a feature known as “16:9 compressed mode”.
Vertical scan would be reduced to simulate a 16:9 viewing area on the 4:3 screen.

Since the unit now qualified as “high definition ready”, the horizontal deflection circuits underwent some changes
to allow it to operate at 33.4KHZ in addition to 31.5KHZ in order to display 1080i. The video 5 input allowed for
either RGB or component video from a HD source. Although video 4 provides for component input, it will not
accept the 1080i format. Any 1180i format signals received will be directly routed to the video processor. The HD
video source is unavailable to the multi-image drive circuitry and cannot be viewed in the picture & picture mode.
This chassis is unable to process 720p.

Other features included the addition of “V Chip” technology for greater parental control. Due to the ability to
generate three formats (4:3, 16:9 compressed, and 1080i), there are three NVM ICs on the BD board to store
registration adjustment data. The 3D comb filter has been moved from the A board to the BA board, which
mounts to the A board and also contains the A/D converter

Since the power supply and deflection circuits are virtually identical with the RA-4 chassis, Chapters 8, 9, 10, and
11 in this manual will provide the necessary information to service these circuits should the need arise. The
video path is similar to the RA-4 but has enough differences to warrant different approaches to isolate video
problems.
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Chapter 14 - RA-4A Video Circuit Troubleshooting

As illustrated in Figure 14-1, many of the same processes are performed to the incoming video signals. All
composite and S video sources are routed through the 3D comb filter and chroma decoder for the main video
signal. The sub video will pass through a glass comb filter and sub decoder. This will provide the necessary
sources for P & P processing for the multi image driver. The main video source will continue on to the BR board
where the DRC circuitry will perform line doubling for 960i display.

Video 4 input allows non-HD component video to bypass the decoder and comb filter for line doubling by the
DRC. Although the video 5 input illustrated in Figure 14-1 appears to head directly to the video processor IC511,
non-1080i signals are still sent through the DRC™ by switching the signal out of IC511 to the DRC™ and back by
detecting the sync frequency of the source. This is illustrated in Figure 14-2. This allows for direct processing of
1080i sources by the video processor. If the main CPU 1C1008 detects a 480i signal source from video 5, it will
instruct IC511 to route the video to IC1403. The CPU will toggle the signal to IC1307. It will then be sent to the
BR board for line doubling.

The main CPU IC1008 will generate closed caption, XDS and V chip graphics for display to the main video.
Parental control of the sub video path will be provided by 1C1401.
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Troubleshooting a “No Video” Condition

Using the block diagram in Figure 14-1 provides an excellent overall view of the stages of video processing to
utilize the various features of this chassis to assist in localizing failures. Since this chassis has four additional
boards attached to the A board, the steps to follow are needed just to find which board is causing the problem!

Verify the presence of high voltage and that no AKB error is occurring. If there is a high voltage problem, refer to
chapter 12 of the RA-4 chassis dealing with this circuit. If the unit is indicating an AKB error, refer to Chapter 27.
Once the presence of high voltage has been verified, and the AKB circuit is not displaying an error, press the
menu button on the remote to see if OSD will display. The ability to generate OSD helps to indicate the video
process IC511 is probably functioning properly.

The Picture & Picture feature provided by the BM board will assist in localizing the area in which the signal is
being lost. Since this circuit has the ability to display the main and sub video sources simultaneously, it is
valuable as a first step. The main path video should appear in the right box and the sub video in the left. Engage
P&P with the remote and determine where the fault lies based on the following results on the screen:

Video Appears In Both Boxes: The main and sub video process paths are working correctly. The MID is sending
the video directly into IC511. The problem is likely located on the BR board. This is the only time in which non-
HD sources bypass the DRC. The DRC circuit on this board is constantly running and not controlled by the I2C
bus. IC511 controls the selection of the video source. If video signals are present at pins 67, 69 and 69 of IC511,
replace IC511. No signals at these pins indicate the BR board is not sending up-converted video. Check to see
if video is entering the BR board and the 3.3V and 5V lines are OK. If they are present, replace the BR board. It
iS not serviceable.

Video Appears In Left Box Only: The sub video path is OK. Once again, the DRC™ is bypassed. This leaves a
small number of components to check. Begin working your way back from the YUV switch, IC1307. Scope the
video signal path back through the main decoder, and on to the BA board containing the 3D comb filter and A/D
converter. If the signal is present there, check A/V switch IC515.
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Gray Background Appears With Two Black Boxes: IC511 is OK. This signal is generated by the MID™. The main
and sub video paths are not working. Since a failure in both paths at the same time is unlikely, suspect A/V
switch, IC515 or a crack in the board.

Screen Is Still Blank: This leaves IC511 as the likely cause. Itis not able to process video from either of the inputs
from the MID™ or DRC™ circuits. IC511 is getting B+ because high voltage is working. There is no need to
check the RGB output path to the CRT boards. Since the unit is not showing AKB problems, the IK pulses are
getting to the CRT’s via this path. Check to make the YS/YM line at pin 49 of IC511 is low. This line is used to
switch video off behind PIP boxes and reduce background video when the menu is called up. If it is stuck high,
all video will be blanked.

Troubleshooting Video Distortion and Level Problems

The procedure for localizing the problem is very much the same as locating missing video. The idea is to narrow
down the area in which the problem is present. With the introduction of multiple A/D and D/A converters and
digital processing circuits, noise in the video is likely to be more common and can take on some strange symptoms.
Fortunately, most digital noise problems have a distinct digital appearance. They may be stationary on the
screen or move around in a clock-like stepping motion. Minor or severe loss of picture detail is caused by one or
more of the parallel bit lines being inactive. The more significant the bit, the more detail loss will occur. Power
supply and external noise will “float” since they are not synchronized with the video.

Video level variances are confined to the analog circuits of the set. If all functions are too high or too low, the
video processor is the cause. Watch the ABL line at pin 44 of pin of IC511. It should be around 2.5VDC with a
white screen. A significantly lower voltage indicates a problem in the ABL pull up circuit. Make sure that YS/YM
at pin 49 is not locked at 2.5 to 3VDC. A quick way to eliminate these is to engage the customer menu. Its video
level is not affected by ABL or YS/YM. If is bright as compared to active video, IC511 is probably OK
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Chapter 15 - Troubleshooting the RA-5A Chassis

Overview

The RA-5A chassis is Sony’s first high definition, 16:9 aspect ratio, rear projection television to incorporate a DTV
tuner and decoder as an integrated part of the chassis. This tuner/decoder assembly is known as the “Q Box”. It
contains a HDTV tuner, MPEG2 and Digital Dolby® decoding circuits, along with the DRC™ (Digital Reality
Creator) and the MID™ (Multi-image Driver). Video inputs 5 and 6 also allow HDTV signal sources from external
devices such as satellite or third party HD receivers to be hooked up to the unit.

The set is able to receive all current forms of analog and HDTV signals, including 720P. The horizontal deflection
stage is designed to run at a fixed frequency of 33.75KHZ. All non-HD incoming video signals are line doubled by
the DRC™ to 960i. Since 960i only requires a scan rate of 31.5KHZ, the MID™ circuits will place the 960 inter-
laced lines inside of the fixed 1080i scan rate. The remaining 120 unused lines (60 above and 60 below) will be
moved into the over-scan area by increasing vertical size. 480p sources are converted to 960i by the MID™
circuit and inserted into the 1080i fields in the same manner. 720p is converted to 1080i by the MID™.

The power supply is of a new design Power supplies would be a better term to use, as there are four of them: A
standby, primary, secondary and high voltage control. A new troubleshooting approach will be necessary since a
failure in the primary supply will keep the secondary supply from operating. This will be covered in Chapter 16.

IEEE1394 (ILINK ®) ports are included at the rear with 200Mb throughput. The Q-Box also contains a slot for a
memory stick to provide firmware upgrades for the decoder circuits if needed. The CRT driver ICs are a new
design, extending the bandwidth to 32MHZ in order to reproduce 1080i video resolutions with more detail.

For a more detailed description of the features and circuits, refer to the C29P12 training manual (P/N C29P120901).
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Chapter 16 - RA-5A Power Supply Troubleshooting

Overview

The standby power supply has been changed from a switch-mode to a conventional, analog type. Although
simple to troubleshoot, it will be covered since it contains an OVP monitoring circuit that can cause the unit to
shut down.

The necessary operating voltages at power on have been divided between two switch-mode power supplies,
both located on the G board. They are very similar in design to the power supplies in the DX-1A chassis utilized
in the KV31/36XBR400 models. They are appropriately known as the main and secondary supplies. The main
supply must be operational for the secondary to function. It generates a 20VDC source known as VCC to
provide one of the necessary voltages for the secondary to operate.

Several voltage lines generated by these supplies are monitored for over-voltage and over-current conditions.
These will cause the unit to shut down without any indications from the diagnostics feature. Several photo-
optical devices are used to latch certain lines to turn off the main relay or stop the oscillators from running. These
will be covered in Chapter 17.

Standby Power Supply

As illustrated in Figure 16-1, the standby power supply is rather unique in that the incoming AC voltage is rectified
before being applied to the primary side of T6003. The DC pulses from the rectifier are used to fluctuate the
current in the primary winding. The secondary supplies unregulated B+ to 5V regulator IC6106. Zener diode
D6016 monitors the rectified AC for excessive voltage. If the voltage at the divider consisting of R6065 and
R6067 rises above 12V, Q6010 will turn on. The LED inside PH6004 will light and cause the phototransistor to
output a high to the main AC relay latch circuit to shut the unit down.
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FIGURE16-1 - RA-5A CHASSIS STANDBY SUPPLY 16.1TVP14 1467  7/11/02

Primary Power Supply

This power supply consists of a self-running oscillator circuit and is not dependent on feedback to function. Once
the required voltages are input, square waves will be output by pins 12 and 16 of IC6002 as shown in Figure 16-
2. They will provide the necessary switching to the driver transistors Q6008 and Q6009. These square waves
will be 50/50 duty cycle and 180° out of phase so that one drive transistor is on while the other is off. The
frequency of the drive signals controls output voltages from the secondary lines.
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Activating the oscillator is accomplished by closing the main power relay RY6001 when the set is turned on. This
will provide approximately 340VDC to Q6008, a startup voltage to pin 18 of IC6002 along with a sample of the
unregulated B+ to pinl. Once the IC receives voltage at pin18 and the divided-down sample at pin 1 is 1.7VDC

or greater, the oscillator will run and output drive signals as long as the incoming AC voltage is higher than
70VAC.

When pin 16 of 1C6002 is high, Q6008 will conduct and send the unregulated B+ to the primary of T6004.
Current will flow and charge C6017 through R6083 and R6084. Q6009 is off at this time due to the low at its gate.
Once the drive signals reverse phase, Q6009 will turn on and discharge C6017 while Q6008 is off. Current is
monitored at R6083 and R6084 and input to pin 9 of IC6002. The voltage at this point is zero under normal
operating conditions. A rise above .2V causes the oscillator to run at high frequency. Since the shift to high
frequency may alleviate the over-current condition, a fluctuation of normal to high frequency bursts can occur.

Regulation is accomplished by monitoring the 6.5V source at the secondary by IC6107. The voltage monitored
at pin 1 is inverted at pin 3. The pull-down of the cathode of the LED inside PH6005 will control light output to the
phototransistor. This will be output at pin 1 and sent to IC6002 pin 2. Any rise in the 6.5V line will cause the
phototransistor to pull down IC6002 pin 2, causing the oscillator frequency to increase.

Soft start is accomplished by keeping the oscillator at a high frequency during initial turn-on. This minimizes the
initial current surge by charging filters. The charging of C6093 at pin 6 of IC6002 initiates the soft start and
reduces the initial AC current approximately 50%. This initial current limiting, combined with the durability of the
FET drivers, allows the supply to survive direct shorts on the secondary lines before the protect circuits react.
Once the oscillator is running, it will provide power to itself via pin 6 of T6004. This voltage is rectified and filtered
to supply 20VDC to pin 8 of IC6002 and place the oscillator in full running condition. This same voltage will
continue on to the secondary supply and will become one of the “must haves” for it to operate.
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Troubleshooting the Primary Supply

Since this supply is the starting point for the operation of all necessary power supply operating voltages, it can
generate erroneous symptoms that could lead a technician in the wrong direction. The secondary supply is
dependent on the primary supply running. Technicians usually check for 135V B+ at the start because a test
point is easy to locate at the horizontal output transistor. That might lead the technician to start troubleshooting
the secondary supply first. The unit will go into shutdown if the primary supply fails to run and can possibly
generate a diagnostics failure indication. The 6.5V source is monitored for OVP and OCP. The transistors that
perform this task are supplied by standby 5V. It is possible for the 6.5V OCP to engage because of the design.
Wasted time would be spent working in the shutdown circuits. It would be wise to always check the primary
supply for proper operation before proceeding with any unit that will not remain on.

Verifying Primary Supply Operation: A quick way to verify the primary supply is starting is to listen for two rapid
relay clicks at turn on. They should be less than a half second apart. The first click is the main relay, RY6001 and
the second the inrush current relay, RY6002. If they are distinguishable, the primary supply is starting since it
supplies the 6.5V source to RY6002. If two clicks are heard with one or more seconds in between, the unit is
shutting down because RY6002 is not engaging. Check RY602 for continuity and if OK, the primary supply
needs to be checked. It would also be wise to monitor AC current while performing this check. A current surge
of 3 amps or more will further verify a primary supply startup and signify the presence of an over-current problem.

Dead Primary Supply: If RY6002 does not engage and AC amperage is low or unreadable, the supply is not
turning on. Verify the presence of unregulated B+ at Q6008 drain. If not present, check for open R6099 and
shorted drivers. 1C6002 will oscillate and send output pulses from pins 12 and 16 as long as certain conditions
are met: There must be a startup voltage at pin 18, which is derived from unregulated B+, and the V sense at pin
1 is higher than 1.7VDC. The V sense is used to monitor for low unregulated B+, so the AC input should be
higher than 70VAC. It is normally 2.5VDC at 120VAC. The oscillator cannot start below 70VAC.

The old method of jumping the main relay and bringing up the AC voltage with a variac will not work in this power
supply design. Even with the main relay jumped and an external DC source applied to the V Sense line, the
oscillator will not start until at least 70VAC is reached. Atthe 70VAC level, the oscillator will start and stop at one-
second intervals. The horizontal and vertical deflection circuits will start and stop. The rise and collapse of the
deflection will burn the phosphors in the tubes if they are lit. Do not attempt to run the supply at less
than 80VAC. Always disconnect the CRT sockets when working this power supply.

As mentioned earlier, this power supply design is extremely durable and can survive a startup with a direct short
on any of the secondary lines. As long as measurements are made for static shorts on the secondary lines, the
supply can be started at full AC. It will stop oscillating on its own or the unit will go into protect mode if a problem
still exists. AC current draw will still need to be monitored at turn-on to provide an indication of what step to take
if there is still a problem. Normal AC current draw for this chassis is between 1.3A and 1.8A, depending on AC
line voltage and picture brightness. With 120VAC and color bars in the Vivid Mode, the unit draws 1.5A.

With a no-start condition verified, perform the following checks:

No Drive Signals Being Output: Unload the output pins. If oscillation is present, suspect loading from the
multiple protect diodes (not shown in Figure 16-2) present on these lines. This can happen if the drivers
(Q6008/6009) were originally shorted. If drive pulses do not appear, suspect faulty IC6002.Drive Signals
Present: Connect a scope to pin 2 of T6004 and observe for square drive pulses at roughly twice the
amplitude of the AC input voltage. Suspect open Q6008 or components driving the gate if not present.
Check the voltage at pin 9 of IC6002. If any voltage above .2VDC appears, R6083 and R6084 have
opened. If no voltage appears, suspect open C6017 or T6004 primary winding.

Dead Supply. Switching Transistors Shorted: A more cautious approach must be taken when this occurs.
There is slight possibility that excessive current caused this failure — and an even higher possibility that
line transients caused them to fail. The loss of a newly installed set is not only frustrating, but costly in
parts and time wasted. Static resistance readings of the secondary lines to ground are the first order of
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business. This supply has + supply rails, so do not forget to read across them for low resistance readings.
A quick visual check for overheated components is also a good idea. Check for open fuse links on the
secondary lines, as these are valuable clues. If the above items check OK, the supply can now be
started.

Primary Supply Starts - Unit Shuts Down: Two rapid relay clicks are heard followed by a third click one to several
seconds later. The big question is whether the problem is in the primary supply. The unit is shutting down and
many other areas can be the cause. A good way to approach this situation is to monitor AC current draw.

Low AC Current Draw: If it is low at power up, check the 6.5V source generated by the primary supply
during initial turn on. Troubleshoot the regulation stage if it is too high. If it is significantly low, the
regulation circuit may be at fault or the oscillator is staying in startup mode due to loss of VC1 at pin 8 of
IC6002. This line is protected by fusible resistor R6082.

High AC Current Draw: In order to isolate this condition to the primary supply, disable the secondary
supply by grounding pin 1 of IC6001. Although the unit will still shut down, the loss of high AC current will
eliminate the primary supply as the source. If high current draw remains, the failure is isolated to the
primary. Chapter 17 will deal with shutdown problems.

Regulation Problems: Since the diagnostics circuits monitor the 6.5V source for OVP, problems in this circuit can
be isolated quickly. Verify a legitimate problem by measuring the 6.5V at turn on. If it stays at 6.5V, suspect a
faulty zener diode D6133 or Q6110, Q6111 and associated components. If the over-voltage condition is occurring,
locating the component is done by grounding pin 2 of IC6002. This should bring the 6.5V line below its normal
voltage by forcing the oscillator to a higher frequency. If not, IC6002 is faulty. If the 6.5V source drops, work your
way back by grounding pin 1 of PH6005 followed by pin 3 of IC6107. Grounding any one of these lines should
bring the 6.5V below normal level. If grounding these points does not reduce the voltage, the problem is likely
one of the sampling resistors (R6162 or R6163). Error amps such as IC6107 are very reliable and should be
suspected least.

Secondary Power Supply

The operation of the secondary supply is virtually identical to that of the primary, as shown in Figure 16-3. It
generates the higher voltages in the set and drives two transformers instead of one. The sources needed to turn
it on are different from the primary. It requires unregulated B+ like the primary but the startup line at pin 18 of
IC6001 is not used. The V sense line is still used to monitor unregulated input. It is also used to control the
oscillator on via a high from the VCC line. A main SW high from IC001o0n the B board controls this line. It is also
controlled by latch transistors Q6004 and Q6005 for protection. VC1 at pin 8 is supplied by the primary supply to
provide the oscillator with its operating voltage. This is why the secondary supply cannot operate without the
primary running.

Regulation is controlled by monitoring the 135V line instead of 6.5V. Two transformers are driven T6001 PIT and
T6002 PIT AUX.
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Troubleshooting the Secondary Supply

Once the primary supply has been proven to be operating correctly, the diagnostics checks are similar to servicing
the primary supply. As long as there is confirmation of no problems in the primary circuits, the main AC relay
RY6001 can be jumped and power applied with the variac. AC current and the 135V line voltage must be
monitored closely. By monitoring AC current and the 135V line, the results will designate where to proceed.

AC Current Less Than 1.5A, 135V OK: Loss of £15V or +22V supplies has occurred. These lines are monitored

by the protect circuits.
AC Current Less Than 1.5A, 135V line too high: Troubleshoot regulator loop as outlined in primary supply

procedures.

AC Current Exceeds 3A at low AC input: There is a short or excessive dynamic load. Disable secondary lines to

isolate. If secondary lines check OK, suspect leaking coupling capacitors C6033/34 at T6001 or C6022/28 at

T6002, or defecti

ve transformers.
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Chapter 17 - RA-5A Protect Circuit Troubleshooting

Overview

As illustrated in Figure 17-1, several circuits are monitored for protection. Some lines are monitored by the self-
diagnostics feature while others are not. The self-diagnostics feature can assist in isolating a particular circuit.
Below is an example of the diagnostics page which is entered by pressing “DISPLAY”, “5”, “VOL -, and “POWER”:

Self Check

2 +B OCP 00
3 +B OVP 00
4. V Stop 00
5 AKB 00
6 Low B 00
7 H STOP 00
101: WDT 00

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
99 events. You can see why this is beneficial for intermittent troubleshooting. Itis always a good idea to clear the
events before exiting and that can be done by pressing “8” “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. Let us briefly cover each one.

+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 know if you are really dealing with an over-current condition and a more
cautious approach can be taken while troubleshooting.

+B OVP: The 135V line has exceeded 139 volts. Go back to Chapter 16 on troubleshooting regulator problems.

V Stop: The vertical deflection circuit has stopped operating. Loads on the I°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. Itis common to see multiple events in this diagnostic feature along with
registered HV failures. See the special section in Chapter 26 on AKB at the end of this manual.

Low B: The 6.5V source from the primary power supply is monitored for excessive voltage and current. This
diagnostic label can be misleading because an OVP condition on this line will also register a failure.

H Stop: Horizontal deflection has failed. Since the unit has a separate high voltage circuit, the set will shut down
to protect the CRTs. This will be covered in Chapter 18.

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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The above protection circuits have dedicated communications line with IC001. The 135V OCP/OVP, Low B and
H Stop have direct connections. V Stop and AKB notify IC001 by way of the video process 1C3006, which
announces the event via the data bus line. The remaining lines have no communication ties with the main CPU
ICO01. They are:

1. ACIn OVP: The unregulated B+ in the standby supply primary is monitored by Q6010 and will turn on
PH6004 to activate the protect latch. This is illustrated in Figure 16-1 in Chapter 16...

2. Audio Protect: The speaker lines are monitored for DC component by Q2608, Q2609 and Q2610 on the
K board.

15V OVP: Monitored by Q6101 and D6121 as shown in Figure 17-2.
22V OCP: Excessive current on or loss of +22V also monitored by Q6101 and D6126.
19V OCP: This voltage is generated by the secondary supply and monitored by Q6101 via D6122

HV Protect: The HV circuit is monitored for excessive HV or current by 1C8006 and 1C8007 on the D
board. Troubleshooting this circuit will be covered in Chapter 18.

o 0k~ w

These monitoring circuits will cause the unit to go into protective shutdown by generating a high signal to the
latch circuit without diagnostic indicators. It has been found that failures in any of the protect circuits can cause
protection event indications in the diagnostics mode. As an example: A HV shutdown will sometimes register an
AKB error. It is a good idea not to rely heavily on the diagnostics but to use it as a guide.
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Troubleshooting

The first step is to verify a protection event is occurring. Observing the timer LED for flash sequences is a good
place to start. The only diagnostic monitoring circuit that will not shut the unit down is AKB (five flashes). If no
diagnostic indications appear, listen for relay clicking sounds. They provide a good indicator as to what direction
to approach. On a properly operating unit, two relay clicks will occur less that 500ms apart. The timer LED will
flash at one-second intervals until the CRT cathodes return IK pulses and the picture will appear.

No Clicking Of Relays: Look for one-second flashes of the timer LED. If none are present, the standby supply is
not operating or the main CPU IC001 is not operating. If the timer LED flashes at any time, the standby supply
is OK. Suspect problems in the relay drive circuit or the relay RY6001. Verify a high command from IC001, pin
69.

One Relay Click Followed By Another At Least One Second Later: Since the two relay clicks occurred more than
500ms apart, the unit is going into protect mode. The lack of the rapid clicks indicates RY6002 is not engaging.
This is caused by a failure of the relay (which is monitored for protection), or a malfunction in the primary supply.
If RY6002 is OK, refer to Chapter 16 on troubleshooting the primary supply.

Two, Rapid Relay Clicks Followed By a Third Click: This symptom provides two valuable clues: The standby
supply and CPU are operating and the primary supply is starting. It may not be staying on, but it is at least
starting. The unit is going into protect and may or may not display diagnostics indications. Since the self-
diagnostic feature tends to lead you in the next direction, troubleshooting a “no Indication” shutdown will be
covered next.
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Shutdown — No Diagnostics Indication

Since RY6001 and RY6002 are engaging, there are the five monitoring circuits mentioned earlier that will cause
the unit go into protect as shown in Figure 17-2. Monitoring AC current draw while letting the unit go into protect
will assist in determining whether the failure is current, or voltage related and steer you to the circuits to check
first.

High Current At Shutdown: If the current peaks at 3A or more, four circuits can cause this: The 19V line in the
secondary supply, the 22V line in the primary supply, an audio problem on the K board, or excessive current and/
or high voltage in the HV section. Disconnect CN2103 on the K board. If the unit stays on, there is a problem
with DC on the Speaker lines. Suspect audio output IC2601. If the high current and shutdown still occurs,
disable the secondary supply by shorting pin 1 of IC6001 to ground. Although the unit will still shut down, a
significant drop in AC current narrows the problem to the D board or an excessive load on the 19V line. If
shutdown and high current still exists, excessive loading is present on the +15v line.

Normal Current At Shutdown: This condition points to any one of the six circuits being monitored. A loss of
voltage on the 19V and 22V line will simulate an OCP condition. Any of the protect components could be
activating due to a malfunction of the components themselves. Since excessive current is not being drawn, the
risk of further component damage is minimized while searching for the cause.

CN2103 on the K board should be disconnected first to eliminate the audio circuits. If the shutdown persists,
monitor the voltage at pin 7 of IC8006 on the D board. This pin should remain low unless excessive HV has
occurred. From this point, it becomes a matter of checking voltages on the monitored lines with a peak-hold
DVM or oscilloscope.

Shutdown — Diagnostic Indication

2X Flashes: Verify a legitimate over-current condition by monitoring AC current at shutdown. If high, disable HV
circuit first, followed by horizontal deflection circuit. Refer to chapter 18 for troubleshooting if either of these
circuits is found to be the cause.

3X Flashes: Monitor the 135V line with a peak-hold meter. If the voltage peaks above 139V, refer to Chapter 16
for troubleshooting regulator problems.

4X Flashes: Check the DC voltage at the clock and data lines at main CPU IC001. The voltage should be
4.6VDC. If either is low, locate the component loading the line. If OK, troubleshoot vertical circuits covered in
Chapter 18.

6X Flashes: The 6.5V source is monitored for excessive current and voltage. Check AC current at shutdown. If
high, begin unloading circuits from line. Most of the circuits using this line are in the Q box assembly so start
there. If current is low, check 6.5V level at turn on. If excessive, troubleshoot regulator stage as covered in
Chapter 16.

Note: A voltage below 1.7VDC and above 5VDC on the V sense line at pin 1 of IC6002 can generate six timer
LED flashes.

7X Flashes: Troubleshoot horizontal deflection circuit covered in Chapter 18. Disconnect the C boards from
the tubes while working on this circuit.

76



Chapter 18 - RA-5A Deflection Circuit Troubleshooting

Overview

The deflection circuits in the RA-5A chassis are similar to the RA-4/4A chassis in that horizontal sweep and HV
are generated in separate circuits. Pincushion correction is performed in a different manner and HV protection
is not monitored as part of the self-diagnostics feature. HV protection is accomplished with fewer components
unlike the redundant circuits found in the RA-4/4A chassis.

Horizontal Deflection Troubleshooting

Referring to Figure 18-1, horizontal sweep is generated in the conventional way using an H pulse from pin 40 of
IC3006 on the A board. It is amplified and transformer coupled to the horizontal output transistor Q8024. The
deflection yokes and T8003 are driven. T8003 generates 200VDC for the dynamic focus correction circuit and a
+ 100V source to provide offset of the red and blue deflection yokes for centering to the green CRT. Horizontal
centering control is also provided by 1C8012 and Q8039.

IC 8005 is a PWM control device that serves to modulate the horizontal output B+ level to T8003 for pincushion
correction. The H pulse at pin 14 provides the timing for the sawtooth reference while the E — W signal supplies
the necessary vertical parabola signal for scan width modulation.

Q8031 and Q8101 buffers and shapes the H pulse for use in OSD timing and, more importantly, tells the H
protect circuit that horizontal sweep is occurring.

Since there is no flyback transformer incorporated into this circuit, current demands on the horizontal output
transistor are lower and damage from CRT and flyback arcs are nonexistent. This also makes troubleshooting
easier. Loss of horizontal deflection is likely to occur because of Q8024 failing. It is wise to check Q8027 when
this happens since it is easily damaged from the large current surge when Q8024 shorts and it also may have
been the reason for the failure.

Apply full AC power with the variac and watch for the horizontal pulse (assuming it appears). Monitor the AC
current level closely while doing this. If the unit is still going into protect mode, this will have to be observed
during the period from startup to shutdown. Clean pulses should appear and be 11 to 13us wide. Any deviation
from the normal pulse indicates a tuning problem. Suspect T8003 or one of the deflection yokes. If the pulses
are correct and excessive current is being drawn (more than 3 amps), there is a problem in the driver circuit or
the pincushion driver Q8027 is in saturation. The horizontal output transistor will also get hot rather quickly.

Another situation that might occur is that the retrace pulse looks great but begins to jitter and dance on the scope
screen. The AC current will also be higher than normal. This usually indicates excessive loading in the circuit.
Look for shorts in the secondary lines of T8003.

Pincushion Troubleshooting

The simplicity of the pin correction circuitry in this chassis should provide easy troubleshooting. The key symptom
to observe is whether the picture is stretched or of insufficient width with pincushion distortion.

Picture Too Wide: Q8027 is not modulating the scan width accordingly and is either shorted or in saturation.
There should be approximately a 15V difference between the source and the drain. Shorting the gate of Q8027
will aid in determining whether IC8005 is overdriving it or the transistor is at fault. If the picture width is substantially
reduced, check 1C8005 for missing H pulse at pin 14 before replacing.

Insufficient Width: Q8027 is open or not receiving pin correction signals. Check for a parabolic signal at the
gate. If not present, verify the E —W signal is at pin 6. Ifitis, check the associated components around 1C8005
before replacing it. Pay close attention to the components supplying feedback to the operational ampilifiers in
this IC. Beware that the NVM IC storing the pincushion correction data has caused problems in some previous
models.
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Vertical Deflection Troubleshooting

No Vertical Deflection: The first instinct of the technician is to go after the vertical output IC5004 and understandably
so. lItis a drive component with heavy current usage and heat dissipation, and it is usually the cause of the
failure.

The first check that you should do (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 and, particularly, if it appears
that you more than one problem. 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 colored raster with no video and insufficient vertical height. Assuming the bus is okay, move onto the
next step.

Since this chassis will go into protect mode and shut the unit down, certain measurements must be taken and
watched for during the time the unit powers up and shuts down. Unlike previous designs, the V stop feature
cannot be overridden since pin 35 of IC3006 is looking for vertical feedback ramp pulses from the yoke return.
Always remove the C boards from the tubes when servicing a no vertical sweep condition.

The + 15V lines are the first to check. If OK, place a scope probe and watch for a moment of vertical sawtooth
signal at pin 1 or 7 of IC5004. Any presence of drive signal here indicates 1C3006 is generating V drive and
isolates the problem to the output circuits. Verify vertical ramp signal on the high side of R8036 or R8039 in the
return circuit. The circuit could be running and Q8001 is not sending the V signal to IC3006.
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Repeat Vertical Output IC Failure: If IC1509 fails immediately upon replacement or soon thereafter; it is usually
the fault of C8015. 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: Either the vertical output IC is being told what height to display and is unable to
comply, or it is receiving erroneous drive information. Due to the nature of the operational amp within IC5004, it
is rare for it to not be able to amplify properly. Operational amps have massive amounts of gain, which is why
they need negative feedback to keep them under control. Suspect IC5004 as the last possible cause. Gain
problems can be caused by improper supply voltage (very rare) or problems in the feedback line (more likely).
This is why you should always scope the feedback line when height or linearity problems arise. In this chassis,
the best point is the top end of the ground return resistors (R8036 or R8039). What should normally be here is
approximately 1VPP of vertical rate sawtooth. If there is a problem, 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 TH8001 has opened. The negative
feedback of the operational amplifier 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 C8001 or C8023 at this point.

Should the feedback line check OK, you now have a possible input problem. 1C3006 can cause this and it is
difficult to verify without replacing it. Beware that faulty NVM ICs have been known to cause vertical height
problems.
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Chapter 19 - RA-5A High Voltage Circuit Troubleshooting

Overview

Figure 19-1 illustrates a block diagram to give an overall view of the circuitry on the D board for generating high
voltage. The main components consist of a regulator stage to vary the B+ level to the flyback transformer for HV
level control, a driver and output stage to switch the flyback on and off, a flyback transformer to generate HV and
a LOT transformer to generate heater voltage and 200VDC for CRT cathode bias.

IC8008 is a PWM generator and driver to control the on and off time of HV regulator Q8035. The sawtooth
waveform for the PWM generator is synchronized to the horizontal drive pulse at pin 14 to provide a stable
reference. A sample of HV level is taken from the HV block assembly and enters pin 12 to provide an error loop

by which to vary the duty cycle of the drive pulses to Q8035. Q8038 provides the necessary switching to turn
T8004 and T8005 on and off and maintain a HV level of 31KV.

HV level and current are monitored by IC8006 and IC8007. They will stop high voltage generation to provide
protection for the HV components, CRT’s and X radiation level. This is accomplished by disabling the H drive
pulse from video process IC3006. Both the HV level and shutdown threshold are shown as adjustable by
VR8001 and VR8002 but these controls are sealed with epoxy at the factory and are not adjustable.
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Troubleshooting

High voltage circuit failures generally fall into four categories: No HV, low HV, excessive HV and excessive
current. The latter two will cause the HV circuit to cease operating and, depending on which protect IC detected
the problem, may shut the entire set down. Since the HV protect circuits are not monitored by the self-diagnostics
feature, conventional procedures are needed to perform the initial diagnosis.

Dead HV Circuit: The initial concern with this symptom is whether the HV output Q8038 has shorted. This will be
evident by the fuse link being open on the 135V line. If Q8038 is not shorted, it is important to be certain the high
voltage did not come on and shut off suddenly. In extreme situations, HV shutdown can occur so fast that it
appears to have never started. A quick check of pin 7 of IC8007 for a high will confirm a shutdown since D8016
latches the IC. 1C8006 pin 7 also latches but, unfortunately, outputs to the main relay latch circuit and will shut
the unit down. A peak-hold DVM or oscilloscope will be needed to catch the momentary high output. Once it is
confirmed the HV is not starting, a dead HV circuit will be caused by a shorted HV output or a malfunctioning
circuit. The approach for either reason will be different.

No HV — Q8038 Shorted: Verify Q8035 is also not shorted. It may have failed after the fact or could be
the reason for Q8038 shorting. The extremely functional soft start circuit in the power supply will provide
enough current limitation to prevent a repeat failure of Q8038 in most cases. If the HV regulator is
malfunctioning or there is excessive current draw, the HV or 135V protect circuits will activate during the
soft start period. If the unit shuts down after replacing shorted components, the HV circuit will need to be
monitored to locate the cause.

Place your scope probe somewhere near the HV output transistor or flyback. Most scope probes are not
able to handle the direct spike level from the flyback so this is a safe method. Just turn up the gain a little
on the scope and you will easily see the retrace pulse. Connect a DVM to CN8016 and monitor the DC
voltage. It must not rise above 7.5VDC, which would signal a HV regulator problem. Apply full AC power
with the variac and watch for the pulses (assuming it appears). You are going to have to attempt to
observe them during the startup and shutdown duration. If the flyback is defective, one of two waveforms
is likely to appear. The first may look like a sinusoidal waveform with a distinct ringing appearance. This
definitely indicates flyback problems. The second phenomenon will be a retrace pulse with a second,
lower level, “phantom” pulse, which also indicates a defective flyback. If the retrace pulse looks great but
it begins to jitter and dance on the scope screen, this usually indicates excessive loading of secondary
lines. In this unit, it can be loads on T8004. Measure for shorts on the filament and 200V line. The
flyback transformer T8003 only has two load circuits and they are the HV and focus blocks.

Do not worry about excessive high voltage problems. If the high voltage rises too high, the horizontal
drive pulse will be cut off, the circuit will stop functioning and the unit may go into shutdown. If the pulse
still looks good by the time the circuit activates, you are good to go. If it goes into HV protect, proceed to
HV shutdown section to follow.

No HV — Q8038 Not Shorted: Check for 135VDC at Q8038-C. This will verify proper operation of the HV
regulator stage. Since the unit is not shutting down and generating an H Stop event in the diagnostics,
horizontal drive is being output by IC3006. Work your way back from Q8038 to locate where the drive
signal is being lost.

If the voltage at Q8038-C is extremely low or missing, the HV regulator is at fault. Check pin 3 of IC8008.
There should be 12VPP pulses with a long duration positive pulse. This indicates the PWM driver is
attempting to get proper HV and Q8035 is unable to amplify. If pulses are not present, IC8008 is not
working properly. Verify 12VDC at pin 1 and H pulses at pin 14 before replacing 1C8008.

High Voltage Too Low: This is not a common occurrence in this circuit design. PWM regulators will generate low
voltages if the reference sawtooth frequency or level changes or if the error loop voltage rises due to pull-down
resistors increasing in value. The saw reference is locked to the incoming H pulse and the level is controlled
inside 1C8008. A quick method to isolate the cause is to measure the voltage at pin 12 of IC8008. If it is higher
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than 7.5V, the HV block is defective. If it is significantly lower, check the PWM signal at pin 3. If the positive duty
cycle exceeds the negative, IC8008 is sensing the low HV and trying to compensate. Check for clean pulses at
Q8038-C. If they are OK, the HV block is defective.

If the negative duty cycle exceeds the positive, IC8008 may be defective. If the duty cycle is near 50%, someone
has managed to turn VR8001 out of adjustment.

High Voltage Shutdown: Verification of an over-voltage or over-current condition must be checked first. Monitor
the AC current draw at shutdown to determine which is causing the condition.

Excessive Current: If the AC current exceeds 2A or more immediately at turn-on, begin by disconnecting the HV
block from the circuit. The circuit will still shut down since the error loop for the PWM has been removed, but the
current level will drop significantly if the block is defective. If the current remains excessive, check for shorts on
the filament or 200V line. T8004 or T8005 could be defective and can be tested by following the procedures in
the previous section on replacing a shorted Q8038.

Nominal Current: Either the high voltage level has exceeded acceptable limits or the protect circuits are activating
erroneously. Verify Q8035 is not shorted. The HV block has an extra output port for testing the HV level. Simply
remove the cap and insert a HV probe. This is a very important step. If the high voltage level is excessive, extra
caution must be taken while diagnosing the circuit. Due to the small size of a projection CRT, it is easy for the
high voltage to exit the anode cap and arc to the deflection yoke. This usually cracks the CRT. Turn the set on
and watch the HV meter for a reading before the unit shuts down. Normal HV should read 31+ .40KV. A properly
functioning and adjusted protect circuit will trip at 34.5+ .50KV so you should be able to see this with the probe.

High Voltage Exceeds 35KV: Connect a DVM with peak-hold to pin 12 of IC8008. The voltage should
read approximately 7.5VDC. A peak voltage of 7.5V or less indicates a defective HV block or IC8008 is
loading the feedback line. If the voltage level exceeds 7.5V by a considerable amount, the feedback loop
from the HV block is OK and the PWM generator is not operating properly, or the tuning components at
Q8034 are defective.

To isolate the problem, take a peak reading at the output (drain) of Q8035. If the PWM circuit is operating
properly, the voltage should be substantially less than the 135V supply. This indicates the PWM circuit is
attempting to reduce the HV level. Suspect an open C8123 or C8124 (not shown) at Q8034-C. Full
voltage at the input and output of Q8035 indicates a short or leakage of this component or an improperly
operating PWM circuit. Check VR8001 for resistance at the contact wiper to both ends, along with a
reading from end to end. If this VR fails, the high voltage will rise to maximum potential.

High Voltage Reads Approximately 31.5KV: The regulator stage is assumed to be working correctly. The
protect components are inappropriately firing. If the unit is going into full shutdown, troubleshoot IC8006
and its associated components. If the unit is only shutting down the HV circuit, check 1C8007 and its
components. As illustrated in Figure 19-2, both IC8006 and IC8007 use a 5.1VDC reference at pins 2
and 6. Pin 3 of IC8006 monitors a voltage sample of T8005. Pin 3 of IC8007 monitors a HV block sample
from PWM 1C8008. FBT ABL is monitored by Q8028 and Q8029. These transistors are normally on
unless FB current becomes excessive and the ABL voltage approaches zero volts.

Check for proper reference level if 5.1V at the inverting inputs of both ICs. If OK, check for voltages at the
non-inverting inputs that exceed 5.1V. If none exceed 5.1V and pin 7 of either IC is high, replace the IC.
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Chapter 20 - RA-5A Video Path Troubleshooting

Overview

The RA-5A chassis incorporates a DTV tuner and decoder circuits in a shielded board known as the “Q Box”.
MPEG2 decoding of ATSC broadcast signals along with Digital Dolby® decoding circuitry allows for reception of
all current formats. The DRC™ and MID™ process circuits are located on this board along with an OSD generator
to display the customer menu along with certain HD setup information. An overall view of the video paths can be
seen in Figure 20-1. An important point to remember is that all video signals pass through the Q Box before
being sent to the video process IC3008. The Q Box is not serviceable and must be replaced as a unit.

The B board contains the necessary switching and processing circuitry for both analog tuners and all of the
external input lines. The Q Box is mounted to this board. The main microprocessor IC001 is also located on the
B board and supplies service data OSD to the video processor.

The A board contains the video process IC3006 for final distribution to the red, green and blue CRTs. The AD
board is mounted to the A board and contains the digital convergence circuitry, along with a RGB output to
IC3006 to display convergence data, auto-registration flags for the sensors during Flash Focus™, and internal
crosshatch and dot patterns.

Although this chassis is currently a board level repair unit, the distribution of the video signals among three main
boards requires diagnostic procedures to determine which board to replace. If the boards become unavailable
in the future and component level troubleshooting becomes necessary, the diagnostic methods covered in this
chapter will become more valuable.

Video failures fall into three main categories:
1. No video
2. Distorted video
3. Improper level

Although the video signals are routed through many different paths depending on the type of signal being received,
these different pathways can be used to an advantage when diagnosing video failures. The picture & picture
(Twin Picture) feature provided by the MID™ circuitry provides a useful diagnostic tool. Since it is able to display
two video signals simultaneously, isolating which stage is causing the problem can be accomplished easily. This
feature will be used extensively in the troubleshooting procedures to follow.
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Troubleshooting a No Video Condition

Two possible causes of this symptom must be ruled out first. There must be high voltage present and the unit
has not encountered an AKB error. Listen for the sound of high voltage and verify it is remaining on by observing
that the CRT filaments are still glowing. This chassis does not indicate high voltage problems in the diagnostics
feature. If the high voltage is not present, refer to Chapter 19 for troubleshooting methods. AKB errors will be
displayed by the timer LED flashing in sequences of five. AKB troubleshooting will be covered in Chapter 27.

Once high voltage and AKB have been ruled out, try bringing up the customer menu. If it appears, there is a
good chance the video process IC3006 is working properly. If it does not appear, try entering the service mode.
The OSD for this mode comes from the main CPU IC001 on the B board. The appearance of the service data
also confirms the video process IC is likely OK and that there is a high probability the failure is on the Q board.
The purpose of trying to get OSD on the screen is to eliminate IC3006 as a source of the failure. It could still be
at fault since active video enters it via a different input.

Using the internal DTV tuner is valuable for isolating video problems. It has a direct path to the video processor
for HD signals and non-HD signals follow a direct path to the DRC™. A lack of video from the HD tuner along with
no video from any of the external inputs or analog tuners points to a defective Q board. If DTV signals can be
received but not external sources, the next test can be performed.

The picture & picture feature will be used next. Itis advisable to use the analog tuners when performing this test.
One item that is unigue to this new feature design is that HDTV signals from the DTV tuner HD sources input to
video 5 and 6 sources can only be displayed in the left box. NTSC inputs and the two analog tuners will display
in either box. By using this feature, the main and sub-video paths are displayed together and a wealth of
information can be obtained to isolate the video failure.
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Video Appears in Right Box Only: The sub-video path is working correctly. An interruption in the main video
processing has occurred. The problem is likely to be on the B board since most of the processing occurs there.
The Q Box routes the main and sub-video into the MID™ circuits for side-by-side display. The problem could be
on the Q board. Isolate the two by checking for video signals at CNOO5 pins A5, A6 and A7. If no video is
present, repair or change the B board.

NOTE: This circuit has an interesting feature that allows the user to enlarge the left or right box with the remote
joystick. When both inputs are non-HD signals, the larger box will automatically switch in the main video source.
By default, the two boxes appear equal in size with the main source on the left. If the right box appears larger
than the left, the main video signal is being sent there.

Video Appears in Both Boxes: The main and sub paths are functioning. This is the only time in which NTSC
resolution video is not sent to the DRC™ circuits for line doubling. The twin view signal is routed to the video
processor IC3006. The DRC™ is either not receiving main video, not processing it, or the line-doubled video is
not being switched properly. All of these suspected areas are located on the Q board and must be replaced as
a unit.

No Video in Either Box: If the boxes appear over a gray background, the MID™ circuits and the path to the video
processor is OK. The lack of video indicates a failure of both the main and sub-video paths. Since all decoding
and video switching of the main and sub paths occur on the B board, this is where the problem lies.

Video Level or Distortion: The same procedures used to isolate a no video condition can be used to locate the
source of distortion or level problems. With the introduction of multiple A/D and D/A converters and digital
processing circuits, noise in the video is likely to be more common and can take on some strange symptoms.
Fortunately, most digital noise problems have a distinct digital appearance. They may be stationary on the
screen or move around in a clock-like stepping motion. Minor or severe loss of picture detail is caused by one or
more of the parallel bit lines being inactive. The more significant the bit, the more detail loss will occur. Power
supply and external noise will “float” since they are not synchronized with the video.

Using Component Video: The use of a component video source is useful when the need arises to troubleshoot
beyond board level to a specific component. It bypasses all of the decoding circuits, thus, eliminating several
potential sources. A high definition component source is better. The DRC™ is also bypassed as a potential
cause. A unique feature in this chassis is the “HD Bypass” control. 1C002 on the B board normally switches
video from the Q Box into the video processor IC3006. By entering the service mode and selecting category
“OP” and item “HDPT”, the data can be set from 0 to 1. This will cause 1C002 to switch a 1080i source only from
video 5 or 6 input directly to IC3006. It is a useful tool in isolating the Q Box as a potential problem source.
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Chapter 21 - Troubleshooting the RA-6 Chassis

Overview

The RA-6 chassis is found in the KP51HW40 and KP57HW40 models. It provides an affordable “high definition
ready” set with a 16:9 aspect ratio. It is also found in the KP43HT20, KP53/61HS20 and KP53/61HS30 as a
“High Scan” 4:3 model. Much of the circuitry is the same as in the RA-5A chassis, especially the deflection and
high voltage section. It does not incorporate a built-in DTV tuner but is able to accept two sources of HD video
from external devices using component video. It will not accept RGB or VGA sources. The power supply
contains far less components than previous models and is easier to troubleshoot. New circuit designs and
screen composition provide a sharper picture compared to previous models to take advantage of the high definition
display capabilities.

The Flash Focus™ circuits incorporate a new feature that allows the copying of registration data from the normal
picture mode to the wide zoom, zoom and 1080i display to minimize convergence time. Details and troubleshooting
of the convergence circuits will be discussed in Chapter 28.
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Chapter 22 - RA-6 Power Supply Troubleshooting

General Description

The power generation and distribution has been simplified by utilizing a traditional analog standby supply providing
unregulated B+ for the main AC relay and regulated 5V for the main CPU, NVM and IR receiver (not shown).
More detail on this circuit will be covered later in the shutdown troubleshooting section.

As shown in Figure 22-1, the main power supply consists of a single oscillator circuit (IC6003) with FET drivers
and a single PIT, or Power Input Transformer. Once the unit is powered up and the main relay RY6002 is closed,
current flows through R6002 to minimize the initial surge. RY6003 closes as soon as 11V is generated by the
secondary. If this relay does not close within two seconds, the oscillator will stop since PH6002 monitors this
relay. This will be covered in Chapter 23.

Starting:

Approximately 300VDC will be supplied to Q6006 and pin 18 of IC6003 to start the oscillator. Pin 1 will monitor
the unregulated B+ for excessive or low voltage. 1C6003 will begin oscillating and sending square wave signals
out of pins 12 and 16. These drive signals will always be 180° out of phase and at a 50% duty cycle. The IC does
not require feedback from the T6001 to operate. This makes it simpler to troubleshoot since the oscillator can
run on its own as long as start and correct sense voltage is present. Once the supply is running, it will supply its
own stable power source known as VC1 and input it at pin 8.

When pin 16 of IC6003 is high, Q6006 will turn on. 300VDC will be output at the source to C6047 and it will
charge. Current flows through the primary of the PIT entering pin 1 and exiting pin 2. R6076 and R6080 provide
the ground return for the current. Q6005 is off at this time since pin 12 is low. Once pins 12 and 16 reverse
polarity, Q6006 will turn off and Q6005 turns on. A short circuit is placed across the primary windings and C6047
to discharge the capacitor for the next cycle when Q6006 turns on again.

Regulation:

Voltage regulation is maintained via a feedback path to monitor the 135V line for stability. IC501 and photo
optical isolator PH6001 sends this feedback information to pin 2 of IC6003 to vary the oscillator frequency.
Current monitoring enters pin 9 by looking for a voltage drop across R6070 and R6076. The voltage drop at
these resistors is zero to .2VDC. Any higher voltage level will cause the oscillator inside IC6003 to increase in
frequency to reduce voltage output.

Soft Start;

Soft start is accomplished by keeping the oscillator at high frequency for about three seconds at startup. This is
initiated by the charging of C6021 on pin 6 of IC 6003. The initial AC current is reduced by 50% during this time.
This, combined with the durability of the FET drivers, allows the supply to start and let the unit go into protect
mode, preventing damage to Q6005 and Q6006.

88



AC H RY6002

ACL

R6002

RY6003
u—oTo- :

H

C6003 R6036

IC6003

R6064
0.1 172w

IC5003

ocp
"—? -0 A R6076 =
—=C6021] TIMER oy
vead PO peosr PS5002 5A
) 8 PS5001 5A
K fomtt—— 22V
D6011 > 135V
TOIC5002 | CN5004
ocp PIN 9
R5012
0.22 2W
R5032E|
PS5004 D6003
+19V
=l
PS5003 AU-19V
_ pH6001 AU GND
—@-\l , 11V
PO SiiaC >
= Fo———— TO
IC5002
ovP

FIGURE 22-1 - MAIN POWER SUPPLY RA-6 CHASSIS

Troubleshooting

22.1TVP14 1470 7/11/02

A failure in the main supply can occur due to several reasons. Below are some possible scenarios:
The oscillator and/or drive circuits will not operate.

1.
2.
3.
4.

Component failure due to excessive current or line transients.

Regulation problems.

The unit goes into protect mode. This will be covered in Chapter 23.

If the supply is not running, it is important to check and see if Q6006 and/or Q6005 have shorted. R6064 will
usually be open in this case. If they are not shorted, it is necessary to determine if the supply starts up and then
stops. This can occur without tripping the main relay for protection.
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Dead Supply. Switching Transistors Shorted: A more cautious approach must be taken when this happens.
There is slight possibility that excessive current or a higher possibility that line transients caused them to fail and
the loss of a newly installed set is not only frustrating, but costly in parts and wasted time. Static resistance
readings of the secondary lines to ground are the first order of business. This supply has + supply rails so do not
forget to read across them for low resistance readings. A quick visual check for overheated components is also
a good idea. Check for open fuse links on the secondary lines, as these are valuable clues. If the above items
check OK, the supply can now be started.

The old method of jumping the main relay and bringing up the AC voltage with a variac will not work in this power
supply design. Even with the main relay jumped and an external DC source applied to the V Sense line, the
oscillator will not start until at least 70VAC is reached. Atthe 70VAC level, the oscillator will start and stop at one-
second intervals. The horizontal and vertical deflection circuits will start and stop. The rise and collapse of the
deflection will burn the phosphors in the tubes if they are lit. Do not attempt to run the supply at less
than 80VAC.

As mentioned earlier, this power supply design is extremely durable and can survive a startup with a direct short
on any of the secondary lines. As long as measurements are made for static shorts on the secondary lines, the
supply can be started at full AC. It will stop oscillating on its own or the unit will go into protect mode if a problem
still exists. AC current draw will still need to be monitored at turn-on to provide an indication of what step to take
if there is still a problem. Normal AC current draw for this chassis is between 1.3A and 1.8A, depending on AC
line voltage and picture brightness. With 120VAC and color bars in the Vivid Mode, the unit draws 800ma.

Current Rises Rapidly and Unit Shuts Down: Normal current draw is 400ma at turn-on with a rise to
approximately 800ma occurring three seconds later. This is due to the internal soft start circuit of IC6003.
An initial current surge of 2A or more indicates an over-current condition. Begin removing secondary
supply sources. This can be done by lifting diodes or fuse links. Start with the 135V line since this is the
likely source. Do not lift the diodes for the 135V. This will open the regulation loop and cause the supply
to output maximum power. Disconnect at CN504. If the over-current condition still exists, the problem
lies in T6001 or the driver circuits. Check the waveform at the output of Q6006 for symmetry. A defective
T601 will cause ringing distortion. If the waveform is not 50% duty cycle, IC6003 may be defective and
causing the driver transistors to overlap.

Little Or No Current Draw: This is likely to happen if the switching transistors failed due to line transients.
The high impedance FET gates are protected by 10 diodes (not shown) and seven are zener diodes.
Lifting of the diodes and checking each for shorts or leakage is going to be necessary. Compare drive
pulse shapes (if any) at both gates to be sure they are clean and of the same level. It is possible that
most or all of these diodes are defective. No drive pulses from pin 12 or 16 may indicate IC6003 was
damaged by the transient. Verify the start voltage is present at pin 18 (300~340VDC) and the V SENSE
line is at least 1.7VDC and less than 2.5VDC. The unit may be going into protect so watch closely for
diagnostic flashes of the timer LED.

Dead Supply. Switching Transistors Not Shorted: This is a condition that is most likely to be encountered if the
supply was not damaged by large transients. The important steps to take in this situation are to monitor AC
current and listen for relay clicks. This will verify whether the supply is not starting. The normal sequence of
events at turn-on is as follows:

1. The main relay RY6002 engages. The click of this relay verifies the standby supply is operating.

2. Inrush current relay RY6003 engages next. The VC1 voltage from D5006 of the main supply is applied
directly to this relay. The time-period from RY6002 engagement to RY6003 engagement is less than
500ms. It is very important to listen for this rapid event. It will verify whether the main supply has
attempted to start. If only a single click is heard, the main supply is not starting or RY6003 is not engaging.
There will be a second click at least one second later as this unit will go into shutdown if the main supply
or RY6003 is not operating.
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3. If a problem exists that warrants protection, a third relay click will be heard. This is actually RY6002 and
RY6003 releasing simultaneously and will occur from one to several seconds later. Refer to Chapter 23
for troubleshooting the protect circuits.

Assuming two rapid clicks are not occurring and little or no AC current is being drawn, the main supply must now
be checked. Place a jumper across RY6002. This will provide start and sense voltages to IC6003. Unplug the
C boards from the tubes while performing this. Verify 340VDC at Q6006-D. If it is missing, R6064 has opened
or the unregulated B+ line is faulty. If unregulated B+ is present, check pin 18 of IC6003 for start voltage. At
120VAC input, the normal voltage at this pin is approximately 340VDC. Check for 2.8VDC at V Sense pin 1.
Verify zero volts at OCP pin 9. If any DC is read, R6086 and R6080 have opened. The oscillator inside 1C6003
will run if both voltages are correct and OCP is zero. Check for drive pulses at pins 12 and 16 of IC6003. If none
are present, IC6003 is probably defective. If they are present at the output pins but not at the FET gates, one or
more of the protection diodes are leaking or shorted. The gates of Q6005 and Q6006 may be shorted but this is
rare.

B+ Regulation Problems: The regulation loop is relatively easy to troubleshoot. 1C501 monitors the 135V line via
R5032. Any rise in the voltage at pin 1 of IC501 will cause the output at pin 4 to go lower. The resulting pull-down
at PH6001 pin 2 causes the LED to increase in brightness. Pin 4 of PH6001 will pull down the voltage at pin 2
(FB) of IC6003 and the oscillator frequency will rise to reduce the output voltages at the secondary lines. The
opposite chain of events will occur if the 135V line should drop in voltage. The use of variable DC voltages in the
regulation loop allows for simple troubleshooting methods.

Excessive B+: The unit will shut down and the timer LED will blink in sequences of three. The ideal
method of troubleshooting is to isolate entire sections of a circuit at one time. Monitor the 135V line with
a DVM while testing this circuit to verify a legitimate regulation problem. If the 135V line is not going
above 139V, the OVP circuit is malfunctioning. This will be covered in Chapter 23. By shorting pin 4 of
IC501 to ground, the result on a normally functioning supply would be a significant drop in secondary
voltages. If the unit still goes into protect with pin 4 of IC501 shorted, the failure has been isolated to
PH6001 and its associated components or even IC6003 itself. If the unit stops going into protect, the
failure lies between IC501 and the sample taken from the 135V line. IC501 is known to be extremely
reliable and an increase in value of R5032 is likely.

Low B+: Read the voltage across PH6001 pins 1 and 2. Zero volts present indicates IC501 is reacting to
the low B+ correctly and turning off the LED. Measure the DC voltage at pin 2 of IC6003. If it is lower than
2VDC, PH6001 is the cause. If more than 2V is present, check pin 6 of IC6003. The capacitor to ground
(C6021) controls the soft start duration at turn-on by charging. If C6021 shorts or has leakage, the
oscillator will remain in high frequency and generate low output voltages.
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Chapter 23 - RA-6 Protect Circuit Troubleshooting

General Description

As illustrated in Figure 23-1, several circuits are monitored for protection. Some lines are monitored by the self-
diagnostics feature while others are not. The self-diagnostics feature can assist in isolating a particular circuit.
Below is an example of the diagnostics page which is entered by pressing “DISPLAY”, “5”, “VOL ", and “POWER”:

Self Check:

2 +B OCP 00
3 +B OVP 00
4 V Stop 00
5: AKB 00
6 Low B 00
7 H STOP 00
8 HV 00
9 AUDIO 00
101: WDT 00

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
99 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” “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.

+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 know if you are really dealing with an over-current condition and a more
cautious approach can be taken while troubleshooting.

+B OVP: The 135V line has exceeded 139 volts. Refer to Chapter 22 on troubleshooting regulator problems.

V Stop: The vertical deflection circuit has stopped operating. Loads on the PC 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. Itis common to see multiple events in this diagnostic feature along with
registered HV failures. See the special section in Chapter 27 on AKB at the end of this manual.

Low B: The 5V source from the main power supply is monitored for low voltage by Q714 on the A board.
Problems on the +/- 15V, +/- 19V and the +/- 22V lines can also generate a diagnostic indication here.

H Stop: Horizontal deflection has failed. Since the unit has a separate high voltage circuit, the set will shut down
to protect the CRTs. This will be covered in Chapter 23.

HV: High voltage has exceeded specified limits or there is excessive current in the flyback transformer.
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AUDIO: DC voltage has been detected on the speaker lines. This is usually caused by audio output IC708. The
audio circuits are located on the A board.

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.

The above protection circuits have dedicated communications, directly or indirectly, with the main micro controller,
IC704, located on the A board. The 135V OCP/OVP, Low B, H Stop, HV and AUDIO lines have direct connections.
V Stop and AKB notify IC709 by way of the video process IC309, which announces the event via the data bus

line. The remaining protect circuits have no communication ties with the main CPU IC709, but will also generate
six blinks of the timer LED. They are:

1. Audio -19V LVP monitored by D5026
2. -15V LVP monitored by D5023
3. +15V, AU +19V, and +22V LVP monitored by Q5007 and D5083
4. Reg 6V OVP monitored by D5019
5. Standby unregulated B+ monitored by D5001
6. Unregulated B+ for low or excessive level monitored by V Sense at pin 1 of IC6003.
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< 138V0CP
{ 133v0VP
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05003, = +5vLP
Q5004 N
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Shutdown — No Diagnostics Indication

The first step necessary is to listen for the sequence of relay clicks when the unit is powered up. If two clicks are
heard less than 500ms apart followed by a third click at least one second later, the protect circuit is activating.
The initial rapid clicks indicate the main supply is powering up and the inrush relay RY6003 is activating. If only
one click is heard, AC current must be monitored to determine whether the power supply is starting or RY6003 is
defective. If current above 500ma appears, the supply is starting and the unit is shutting down because RY6003
is not engaging. Troubleshoot RY6003, PH6002 and its associated components. If no currentis read, the power
supply is not starting; refer to Chapter 22.

The next circuit to check before moving on to the voltage protection lines is the V Sense at pin 1 of IC6003. A
DVM with peak-hold is recommended. The DC voltage must be more than 1.8V and less than 5V. Any deviation
from this indicates resistance value changes in the voltage divider network or a loading of the line by protect
diode D6009. Once the inrush relay and V Sense circuits are eliminated, locating the protection line causing the
shutdown is necessary.

NOTE: Beware that a V Sense anomaly can cause the self-diagnostics to flash the LED in sequences of six,
indicating a loss of 5V which is monitored by Q714 on the A board. This is a quirk in the diagnostics circuit. Even
though the LED is flashing six times, the event is not stored in the diagnostics failure history. Over-current
conditions on the + 15V lines have also generated six flashes.

All of the low B+ voltages on the secondary of T6001 are monitored for the loss of these voltages. There is no
current protection. Only the 135V line is monitored for over-current and this is displayed in the diagnostics
feature. Even though an over-current condition may have been the original cause, these lines are protected with
fuse links. One or more of the fuses may be open causing the shutdown. Checking the fuses with an ohm/meter
is the preferred initial step. If a fuse link is found open, troubleshoot that line for a possible loading problem. The
only line that is monitored for over-voltage is the regulated 6V from IC5004 by zener diode D5018.

Shutdown — Diagnostic Indication

2X Flashes: Verify a legitimate over-current condition by monitoring AC current at shutdown. If high, disable HV
circuit first, followed by horizontal deflection circuit. Refer to Chapter 24 for troubleshooting. If the AC current
does not exceed 2 amps at turn on, IC5002 is firing. Check the IC and possible R5102 open.

3X Flashes: Monitor the 135V line with a peak-hold meter. If the voltage peaks above 139V, refer to Chapter 22
for troubleshooting regulator problems.

4X Flashes: Check the DC voltage at the clock and data lines at main CPU IC001. The voltage should be
4.6VDC. If either is low, locate the component loading the line. If OK, troubleshoot the vertical circuits.

6X Flashes: The 5V source is monitored for loss by Q714 on the A board. IC12 on the A board regulates the 6V
from the power supply. Verify the presence of 6V entering the A board at CN4-3 and 5V exiting 1C12.

7X Flashes: Troubleshoot horizontal deflection circuit covered in Chapter 24. Disconnect the C boards from
the tubes while working on this circuit.

8X Flashes: High voltage has exceeded specified limits or there is excessive current in the flyback transformer.
Refer to Chapter 25.

9X Flashes: The audio output IC has shorted or the protect components on the A board have failed
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Chapter 24 - RA-6 Deflection Circuit Troubleshooting

The deflection circuits in the RA-6 chassis are identical to the RA-5A chassis in that horizontal sweep and HV are
generated in separate circuits.

Horizontal Deflection Troubleshooting

Referring to Figure 24-1, horizontal sweep is generated in the conventional way using an H drive signal from pin
40 of IC309 on the A board. It is amplified and transformer coupled to the horizontal output transistor Q8024.
The deflection yokes and T8003 are driven. T8003 generates 200VDC for the dynamic focus correction circuit
and a = 100V source to provide offset of the red and blue deflection yokes for centering to the green CRT.
Horizontal centering control is also provided by IC8012 and Q8039.

IC8005 is a PWM control device that serves to modulate the horizontal output B+ level to T8003 for pincushion
correction. The H pulse at pin 14 provides the timing for the sawtooth reference while the E — W signal supplies
the necessary vertical parabola signal for scan width modulation.

Q8031 and Q8101 buffers and shapes the H pulse for use in OSD timing and, more importantly, tells the H
protect circuit that horizontal sweep is occurring.

Since there is no flyback transformer incorporated into this circuit, current demands on the horizontal output
transistor are lower and damage from CRT and flyback arcs are nonexistent. This also makes troubleshooting
easier. Loss of horizontal deflection is likely to occur because of Q8024 failing. It is wise to check Q8027 when
this happens since it is easily damaged from the large current surge when Q8024 shorts and it also may have
been the reason for the failure. Powering up this circuit at low B+ levels using a variac is not possible. The main
power supply will not operate at AC input levels below 70V. This is sufficient input to produce full secondary
voltages and the new transistor could fail if other problems are still present. There is, however, a way to utilize
the soft start feature of the power supply to get an initial idea of the status of this circuit.

Place an oscilloscope probe near Q8027 and set the gain to 500mv. Set sweep for horizontal frequency viewing.
Apply 120VAC to the set while watching the scope. The soft start in the main supply will keep initial current at
approximately 50% of normal level for about three seconds. In this chassis, initial AC current will start at 700ma
and rise to 1.5A. If the horizontal stage has a problem such as a defective T8003 or deflection yoke, the initial
current will begin a much higher levels and the unit will go into protect. If this is happening, try to view the signal
at Q8027 during this period for the presence of pulses. If the transformer or a yoke is defective and caused the
original failure, a distorted (if any) waveform will appear. If clean H pulses appear before the shutdown, suspect
excessive loads on T8003 or a problem with the horizontal regulator IC8005 and Q8027. Note: A common cause
of secondary loads on T8003 is CRT drivers that have shorted and loading the 200V line.

Pincushion Troubleshooting

The simplicity of the pin correction circuitry in this chassis should provide for easy troubleshooting. The key
symptom to observe is whether the picture is stretched or of insufficient width with pincushion distortion.

Picture Too Wide: Q8027 is not modulating the scan width accordingly and is either shorted or in saturation.
There should be approximately a 15V difference between the source and the drain. Shorting the gate of Q8027
will aid in determining whether IC8005 is overdriving it or the transistor is at fault. If the picture width is substantially
reduced, check IC8005 for missing H pulse at pin 14 before replacing.

Insufficient Width: Q8027 is not receiving pin correction signals. Check for a parabolic signal at the gate. If not
present, verify the E —W signal is at pin 6. If it is, check the associated components around IC8005 before
replacing it. Pay close attention to the components supplying feedback to the operational amplifiers in this IC.
Beware that the NVM IC storing the pincushion correction data has caused problems in some previous models.
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Vertical Deflection Troubleshooting

No Vertical Deflection: The first instinct of the technician is to go after the vertical output IC8003 and understandably
so. lItis a drive component with heavy current usage and heat dissipation, and it is usually the cause of the
failure..

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 I2C bus. They are conveniently labeled SCLK and SDAT
(sometimes SCL and SDA). 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 replacements for
a simple vertical problem. You should always check the clock and data level whenever you have a strange
problem and, particularly, if it appears that you more than one problem. 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 colored raster with no video and insufficient vertical height. Assuming
the bus is okay, move onto the next step.

Since this chassis will go into protect mode and shut the unit down, certain measurements must be taken and
watched for during the time the unit powers up and shuts down. Unlike previous designs, the V stop feature
cannot be overridden since pin 35 of IC309 is looking for vertical pulses from Q8001. Always remove the C
boards from the tubes when servicing a no vertical sweep condition.

The + 15V lines are the first to check. If OK, place a scope probe and watch for a moment of vertical sawtooth
signal at pin 1 or 7 of IC8003. Any presence of drive signal here indicates IC309 is generating V drive and
isolates the problem to the output circuits. Verify vertical ramp signal on the high side of R8036 or R8039 in the
return circuit. The circuit could be running and Q8001 is not sending the V signal to IC3006.
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Repeat Vertical Output IC Failure: If IC1509 fails immediately upon replacement or in a short amount of time, it
is usually the fault of C8015. 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: Either the vertical output IC is being told what height to display or it has a problem and
is unable to comply. Due to the nature of the operational amp within IC5004, it is rare for it to be the cause.
Operational amps 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. This is why you should always scope the feedback line when height or linearity problems arise. In
this chassis, the best point is the top end of the ground return resistors (R8036 or R8039). What should normally
be here is approximately 1VPP of vertical rate sawtooth. If there is a problem, 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 TH8001 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 C8001 or C8017 at this point.

Should the feedback line check OK, you now have a possible input problem. 1C3006 can cause this and it is
difficult to verify without replacing it. Beware that faulty NVM ICs have been known to cause vertical height

problems.
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Chapter 25 - RA-6 High Voltage Circuit Troubleshooting

General Description

Figure 25-1 illustrates a block diagram in order to provide an overall view of the circuitry on the D board for
generating high voltage. The main components consist of a regulator stage to vary the B+ level to the flyback
transformer for HV level control, a driver and output stage to switch the flyback on and off, a flyback transformer
to generate HV and a LOT transformer to generate heater voltage and 200VDC for CRT cathode bias.

IC8008 is a PWM generator and driver to control the on and off time of HV regulator Q8035. The sawtooth
waveform for the PWM generator is synchronized to the horizontal drive pulse at pin 14 to provide a stable
reference. A sample of HV level is taken from the HV block assembly and enters pin 12 to provide an error loop
by which to vary the duty cycle of the drive pulses to Q8035. Q8038 provides the necessary switching to turn
T8004 and T8005 on and off and maintain a HV level of 31KV.

HV level and current are monitored by IC8006 and IC8007. They will stop high voltage generation to provide
protection for the HV components, CRTs and X radiation level. This is accomplished by disabling the H drive
pulse from video process IC3006. Both the HV level and shutdown threshold are shown as adjustable by
VR8001 and VR8002 but these controls are sealed with epoxy at the factory and are not adjustable.
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Troubleshooting

High voltage circuit failures generally fall into four categories: No HV, low HV, excessive HV and excessive
current. The latter two will cause the HV circuit to cease operating and a high will be sent to IC704 on the A board
to place the unit into protect-mode. The timer LED will flash in sequences of eight.

Dead HV Circuit: The initial concern with this symptom is whether the HV output Q8038 has shorted. This will be
evident by the fuse link being open on the 135V line. If Q8038 is not shorted, it is important to be certain the high
voltage did not come on and shut off suddenly by observing the timer LED for a diagnostic indication. Once it is
confirmed the HV is not starting, a dead HV circuit will be caused by a shorted HV output transistor Q8038 or a
malfunctioning circuit. The approach for either reason will be different.

No HV — Q8038 Shorted: Verify Q8035 is also not shorted. It may have failed after the fact or could be
the reason for Q8038 shorting. The extremely functional soft start circuit in the power supply will provide
enough current limitation to prevent a repeat failure of Q8038 in most cases. If the HV regulator is
malfunctioning or there is excessive current draw, the HV or 135V protect circuits will activate during the
soft start period. If the unit shuts down after replacing shorted components, the HV circuit will need to be
monitored to locate the cause. Place your scope probe somewhere near the HV output transistor or
flyback. Most scope probes are not able to handle the direct spike level from the flyback so this is a safe
method. Connect a DVM to CN8016 and monitor the DC voltage. It must not rise above 7.5VDC, which
would signal a HV regulator problem. Apply AC power with the variac and watch for the pulse ( if it
appears). If the flyback is defective, one of two waveforms is likely to appear and you are going to have
to attempt to observe them during the startup and shutdown duration. The first may look like a sinusoidal
waveform with a distinct ringing appearance. This definitely indicates flyback problems. The second
phenomenon will be a retrace pulse with a second, lower level, “phantom” pulse, which also indicates a
defective flyback. If the retrace pulse looks great but starts to jitter and dance on the scope screen, this
usually indicates excessive loading of secondary lines. In this unit, it can be loads on T8004. Measure
for shorts on the filament and 200V line. The flyback transformer T8003 only has two load circuits and
they are the HV and focus blocks.

Do not worry about excessive high voltage problems. If the high voltage rises too high, the horizontal
drive pulse will be cut off, the circuit will stop functioning and the unit will shut down. If the pulse still looks
good by the time the circuit activates, you are good to go. If it goes into HV protect, proceed to HV
shutdown section to follow.

No HV — Q8038 Not Shorted: Check for 135VDC at Q8038-C. This will verify proper operation of the HV
regulator stage. Since the unit is not shutting down and generating an H Stop event in the diagnostics,
horizontal drive is being output by 1IC309. Work your way back from Q8038 to locate where the drive
signal is being lost.

If the voltage at Q8038-C is extremely low or missing, the HV regulator is at fault. Check pin 3 of IC8008.
There should be 12VPP pulses with a long duration positive pulse. This indicates the PWM driver is
attempting to get proper HV and Q8035 is unable to amplify. If pulses are not present, IC8008 is not
working properly. Verify 12VDC at pin 1 and H pulses at pin 14 before replacing IC8008.

High Voltage Too Low: This is not a common occurrence in this circuit design. PWM regulators will generate low
voltages if the reference sawtooth frequency or level changes, or if the error loop voltage rises due to pull-down
resistors increasing in value. The saw reference is locked to the incoming H pulse and the level is controlled
inside 1C8008. A quick method to isolate the cause is to measure the voltage at pin 12 of IC8008. If it is higher
than 7.5V, the HV block is defective. If it is significantly lower, check the PWM signal at pin 3. If the positive duty
cycle exceeds the negative, IC8008 is sensing the low HV and trying to compensate. Check for clean pulses at
Q8038-C. If they are OK, the HV block is defective.

If the negative duty cycle exceeds the positive, IC8008 may be defective. If the duty cycle is near 50%, someone
has managed to turn VR8001 out of adjustment.
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High Voltage Shutdown: Verification of an over-voltage or over-current condition must be checked first. Monitor
the AC current draw at shutdown to determine which is causing the condition.

Excessive Current: If the AC current exceeds 2A or more immediately at turn-on, begin by disconnecting
the HV block from the circuit. The circuit will still shut down since the error loop for the PWM has been
removed, but the current level will drop significantly if the block is defective. If the current remains
excessive, check for shorts on the filament or 200V line. T8004 or T8005 could be defective and can be
tested by following the procedures in the previous section on replacing a shorted Q8038.

Nominal Current: Either the high voltage level has exceeded acceptable limits or the protect circuits are
activating erroneously. Verify Q8035 is not shorted. The HV block has an extra output port for testing the
HV level. Simply remove the cap and insert a HV probe. This is a very important step. If the high voltage
level is excessive, extra caution must be taken while diagnosing the circuit. Due to the small size of a
projection CRT, it is easy for the high voltage to exit the anode cap and arc to the deflection yoke. This
usually cracks the CRT. Turn the set on and watch the HV meter for a reading before the unit shuts down.
Normal HV should read 31+ .40KV. A properly functioning and adjusted protect circuit will trip at 34.5+
.50KV so you should be able to see this with the probe.

High Voltage Exceeds 35KV: Connect a DVM with peak-hold to pin 12 of IC8008. The voltage should
read approximately 7.5VDC. A peak voltage of 7.5V or less indicates a defective HV block or IC8008 is
loading the feedback line. If the voltage level exceeds 7.5V by a considerable amount, the feedback loop
from the HV block is OK and the PWM generator is not operating properly or the tuning components at
Q8034 are defective.

To isolate the problem, take a peak reading at the output (drain) of Q8035. If the PWM circuit is operating
properly, the voltage should be substantially less than the 135V supply. This indicates the PWM circuit is
attempting to reduce the HV level. Suspect an open C8123 or C8124 (not shown) at Q8034-C. Full
voltage at the input and output of Q8035 indicates a short or leakage of this component or an improperly
operating PWM circuit. Check VR8001 for resistance at the contact wiper to both ends along with a
reading from end to end. If this VR fails, the high voltage will rise to maximum potential.

High Voltage Reads Approximately 31.5KV: The regulator stage is assumed to be working correctly. The
protect components are inappropriately firing. If the unit is going into full shutdown, troubleshoot IC8006
and its associated components. If the unit is only shutting down the HV circuit, check 1C8007 and its
components. As illustrated in Figure 25-2, both IC8006 and IC8007 use a 5.1VDC reference at pins 2
and 6. Pin 3 of IC8006 monitors a voltage sample of T8005. Pin 3 of IC8007 monitors a HV block sample
from PWM 1C8008. FBT ABL is monitored by Q8028 and Q8029. These transistors are normally on
unless FB current becomes excessive and the ABL voltage approaches zero volts.

Check for proper reference level if 5.1V at the inverting inputs of both ICs. If OK, check for voltages at the
non-inverting inputs that exceed 5.1V. If none exceed 5.1V and pin 7 of either IC is high, replace the IC.
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Chapter 26 - RA-6 Video Circuit Troubleshooting

General Description

The video process circuitry in the RA-6 chassis follows a similar processing path as the RA-5A chassis with the
exception on an on-board DTV tuner and decoder. Two NTSC tuners are incorporated along with video inputs
1~4 to allow the connection of composite or S video sources. An extra component input has been added (video
6) along with video 5, to allow two sources of video up to 1080i resolution. All video sources are selected and
routed on the U board.

The A board provides the necessary comb filtering of the main and sub video along with decoder circuits to
prepare non-component NTSC sources for line doubling and twin picture processing. It also carries the video
processor for RGB conversion to be sent to the CRT drivers. The B board contains the digital processing
components, primarily the Digital Reality Creator and Multi-lmage Driver.

Due to the Twin Picture feature and Component inputs, several switching stages are incorporated to alter the
path of incoming video. It is these switching circuits along with main, sub and component paths that add to the
complexity of the video circuit design, but these can be used to an advantage when attempting to isolate sources
of video problems. Even though board replacement is currently being implemented, isolating which board contains
the failure is necessary and there may come a time when component level troubleshooting is necessary due to
board unavailability.

Troubleshooting

Figure 26-1 illustrates an overall view of the video path. All composite and S video sources in the main path are
processed by 3D comb filter IC6. In the sub-video path, composite sources are sent through a 2D comb filter
IC2007. S video is passed straight through to IC306. Both video sources are stripped of sync and chroma sub-
carrier by 1C303 for the main, and IC301 for the sub. The main will split into two paths, one to the DRC and the
other to the MID. Sub-video only goes to the MID to provide a second picture source for P & P and PIP.
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Video failures fall into three main categories:
1. No video
2. Distorted video
3. Improper level

Although the video signals are routed through many different paths depending on the type of signal being received,
these different pathways can be used to an advantage when diagnosing video failures. The picture & picture
feature provided by the MID circuitry provides a useful diagnostic tool. Since it is able to display two video
signals simultaneously, isolating which stage is causing the problem can be accomplished easily. This feature
will be used extensively in the troubleshooting procedures to follow. Figures 26-2, 26-3 and 26-4 provide more
detailed block diagrams with pin locations and voltages to assist in further isolating where the failure has occurred.

No Video: Two possible causes of this symptom must be ruled out first. There must be high voltage present and
the unit has not encountered an AKB error. Listen for the sound of high voltage and verify it is remaining on by
observing the CRT filaments are still glowing or watch for eight flashes of the timer LED. If the high voltage is not
present, refer to Chapter 25 for troubleshooting methods. AKB errors will be displayed by the timer LED flashing
in sequences of five. AKB troubleshooting will be covered in Chapter 27.

Once high voltage and AKB have been ruled out, try bringing up the customer menu. If it appears, there is a
good chance the video process IC309 is working properly. The purpose of trying to get OSD on the screen is to
eliminate 1C309 as a source of the failure. It could still be at fault since active video enters it via a different input.

The picture & picture feature will be used next. One item that is unigue to this new feature design is that HDTV
signals from video 5 and 6 can only be displayed in the left box. Video 5 and 6 will only accept component video
sources. NTSC inputs and the two analog tuners will display in either box. If you have a 1080i generator,
virtually all of the video processing circuits can be bypassed to further verify the operation of IC309. If you do not
have a HD generator, using the Twin Picture mode with main and sub tuner video will be adequate. By using this
feature, the main and sub-video paths are displayed together and a wealth of information can be obtained to
isolate the video failure.

Video Appears in Right Box Only: The sub-video path is working correctly. An interruption in the main
video processing path has occurred. In previous designs, this symptom eliminated the DRC circuit since
it was bypassed by sending main video from the decoder directly to the MID. The RA-6 chassis will route
main video through the DRC for normal viewing and the Twin Picture mode. The presence of Y signal will
need to be checked at pin C20 of CN13 on the A board to verify whether the problem lies in the main
analog path on the A board or the digital circuits on the B board.

Video Appears in Both Boxes: The main and sub paths are functioning. The video signal is not being
switched properly and the MID is likely the cause. Replace the B board.

No Video in Either Box: What is very important at this point is whether the screen remains completely
blank. The MID 1C3408 generates a gray background with two boxes for the twin video presentation. If
this background information appears and there is no video in the boxes, either a failure of both main and
sub video has occurred or the MID is not processing the two video sources. Check CN13, pin C20 on the
A board for a main Y signal and sub Y at pin A6 to isolate the B board. Verify proper B+ at CN13 on the
A board of 5V at pin A23, 3.3V at A25 and 9V at A27. Replace the B board if present.

If the screen is completely blank and OSD is present, the B board is at fault. Check the voltages mentioned
above before replacing the B board.

Video Level and Distortion Problems: The same procedures used to isolate a “no video” condition can be used
to locate the source of distortion or level problems. With the introduction of multiple A/D and D/A converters and
digital processing circuits, noise in the video is likely to be more common and can take on some strange symptoms.
Fortunately, most digital noise problems have a distinct digital appearance. They may be stationary on the
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screen or move around in a clock-like stepping motion. Minor or severe loss of picture detail is caused by one or
more of the parallel bit lines being inactive. The more significant the bit, the more detail loss will occur. Power
supply and external noise will “float” since they are not synchronized with the video. Video level problems tend
to occur in the analog processing stages.

Figures 26-2, 26-3 and 26-4 provide detailed blocks with pin locations and video signal levels with color bar input
at 75% white level.
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Chapter 27 - Troubleshooting the AKB Circuits

Overview

The AKB (Automatic Cathode Bias) circuit, often referred to as IK, has been incorporated into Sony televisions
for many years. In the beginning it created problems for technicians because they were either unaware of it or
did not understand how it worked. The subject was extensively covered in training courses, but the circuit
continued to be a difficult one to identify and diagnose. This was because the video signal would be cut off, or
“blanked”, as the term came to be known.

Why the video is cut off when a problem occurs in this circuit is anyone’s guess. There is no practical reason to
do it. In fact, the RA-3 projection chassis did not blank the video when a failure occurred. It did remain blanked
at turn on and would display video in approximately six to ten seconds once the CRT cathodes were sufficiently
warm. It would appear that the designers of this circuit intended for the video to remain off until full cathode
warm-up was achieved so the video would appear in a correctly white-balanced state.

The concept of AKB is rather simple. Once proper grayscale balance has been aligned, the circuit will monitor
the current draw of each cathode based on the bias assigned after the adjustments. This will help to maintain
proper balance throughout the life of the set as the cathodes age. The current in the cathodes fluctuates
dramatically based on video levels. In order for this circuit to function properly, a sample of cathode current must
be performed when there is no video and the vertical blanking interval provides the needed area to do this.

The video processing circuits will generate 63us pulses (one horizontal line duration) for each of the RGB drive
signals. The pulses are located near the end of the vertical blanking interval and are slightly above pedestal level
in amplitude and will vary in amplitude based on the drive settings performed in the service mode. This makes
them visible but they will be in the over-scan region of the picture. Each of the primary color drives will have its
own pulse. The location of these pulses will vary, depending on video processor design. They can be moved
within the blanking interval on some televisions. They are usually located on lines 19, 20, and 21 so this will be
used to explain the circuit further. The pulse for the R signal will be on line 19, the green on line 20, and the blue
on line 21. The video processor now has a timing reference in order to view each of these pulses as they are
returned from their respective cathode. When a cathode draws more current, the pulse that it received will be
returned at a higher level. The AKB circuit will respond by reducing video drive. The opposite is true if the
cathode current decreases.

Each of the pulses returned by the cathodes are combined into a single return line and sent to the video processing
circuit for the AKB section to analyze. Figure 27-1 provides a clear illustration of how this works. It is a diagram
of the CG board found in the RA-3 chassis. Since discrete components are used, a clear explanation of how the
cathode returns current information can be described. Most television designs, particularly the newer sets, use
an IC for driving the cathode(s) and all of the components for current detection are located inside of it.

Q733 provides the necessary pull-down of the cathode bias to control electron emission. The collector is connected
to ground by R743. The more current drawn, the greater the voltage drop across R743. This creates a voltage
level reference of the current. The voltage drop consists of an AC component since Q733 is driven by a video
signal. This video signal “image” is sent to Q734-B where the signals from the red and blue CRT are merged with
it. The signal at this point resembles a composite signal but it is actually a combination of the RGB video,
therefore, it is technically not a conventional signal since composite video does not contain the G component.
Included in this signal are the three IK pulses from each cathode. Since the video process circuits provided the
location timing for each pulse, it will simply extract and analyze each one for cathode current level.

When the unit is first turned on, the cathodes are cold and no current is being drawn. The IK pulses at each of
the RGB drive outputs of the video processor will be high in amplitude since no return pulses are being received.
As the cathodes warm up, the output pulses will begin to drop in amplitude as each cathode returns the expected
pulse level. This event is an important tool to use for troubleshooting intermittent AKB problems and will be
covered later in this chapter.

109



D732

+200V >
R739 R736 c73|;‘ G2
R742 R732
- . M TO FOCUS
|_731§ D733 D734 lSG731 l ong3,  BLOCK
R741 —
/J7C732
(¥ /; CG BOARD
8 Q733
FROM
FOCUS
BLOCK
v
SG732 /i N
— TO
G BOARD
CLK D735 6] CNS03
<t § R753 CN735
9 | TOCR
R747 D736 R743 7| BOARD
CN732 : | CN702
kR 6 |
B &1 TOCB
1 C737 T R744 — BOARD
/l L1 cN762
3 CN736
CN733 9V
FIGURE 27-1 - CRT DRIVE (CG) 274TVP14  6/19/02

Troubleshooting AKB

The introduction of self-diagnostics was a great feature to assist in analyzing video problems. Prior to that,
several checks needed to be made to verify whether the AKB circuit was the cause of no video. The timer LED
simply blinked at one-second intervals, indicating a problem but not where it was located. High voltage and
vertical deflection had to be checked first. The newer models incorporating diagnostics will flash the timer LED
at intervals of five, followed by a three second separator. Any failures in vertical deflection or high voltage will
appear in the diagnostics well before AKB is expected.

There are three primary causes for an AKB error to appear:
1. One or more of the cathodes is drawing insufficient or no current.
2. One or more of the return pulses are not making it back to the AKB circuit.
3. The AKB circuit is malfunctioning.

Different approaches to diagnosing this problem are available. Some technicians have developed practical
methods to accomplish this and should continue using them if they are effective. The troubleshooting steps in
this chapter are a refined process. AKB problems should be located in less than 10 minutes.
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If you could actually “see” the IK pulses, troubleshooting would be a snap. If the service mode is entered on a
direct-view television, the VPOS can be adjusted to bring the picture centering down and the three IK pulses can
be seen as faint lines. If a problem occurred, one or two of the lines would be missing, very faint, or very bright.
All three lines could also be either extremely bright or missing completely. It depends on what is causing the AKB
problem. A faint line indicates low cathode emission for that color. A bright line means the cathode is healthy but
the return pulse is not making it back to the processor. If it is successfully returning, then the AKB circuit is
malfunctioning. If all three lines are bright, the IK return line has a problem or the AKB circuit is malfunctioning.
No pulses at all would be caused by a failure of whatever is common to the three cathodes, such as loss of G2,
no high voltage or no RGB drive from the video processor.

Projection televisions are uniqgue in that the raster displayed in each CRT is not over-scanned. Over-scanning is
accomplished at the edges of the screen behind the bezel. The IK pulses are clearly visible when looking down
into the CRT lenses. This can be an important troubleshooting technique. If one of the CRTs has a missing or
dim line, chances are that particular CRT or its video line source is defective.

Unfortunately, viewing of the IK lines is not always practical. In a direct-view set, the service mode would need
to be entered “blindly” since there is no video to use as a guide. Many models start in the VPOS by default, but
others will begin in HPOS and that would require looking in the service manual and pressing the “1” key the
appropriate number of times to reach the vertical centering mode. Looking into a projection CRT is not always
practical either. If the CRT is weak, the IK line may appear bright even though it is just below the acceptable level
of the AKB circuit.

The visual descriptions mentioned above are meant to provide a better understanding of how the cathodes can
display the IK pulse being sent and what the reaction of the AKB circuit is, based on different failures. A more
objective method involves a simple set of procedures that can be universally applied to projection and direct-view
sets.

No Video - AKB Problem Verified: Check the G2 voltage line for loss due to failure or short to G1. If OK, read the
DC voltage on each cathode. NOTE: It is very important to verify that G2 cutoff is set properly for this check. The
AKB circuit will correct for improper screen voltage by increasing or decreasing video drive. If G2 is set too low,
the AKB circuit can blank the video. Adjust each CRT to retrace lines and back off until they disappear. On a
properly functioning unit, with no video input and the G2 cutoff set properly, the cathode voltage will read
approximately 185VDC * 5V. Three possible scenarios will occur with an AKB failure:

1. One of the cathodes reads considerably lower than 185V: This reading will be below 165V. If a bright
raster cannot be obtained by turning up the screen control (projection television), the CRT is the problem.
On a direct-view CRT, the weak cathode color will be missing from the raster when the G2 is turned up.
A weak or dead cathode will cause the AKB circuit to send a large IK pulse and cause the driver to pull the
cathode down to try and get a sufficient return pulse. If a bright raster is obtainable, the IK pulse is not
returning to the IK line (highly unlikely), or the AKB circuit cannot recognize the pulse. This is rare, but
has been encountered. NOTE: The above symptom could also occur on two of the cathodes indicating
low emission. It is unusual but can happen.

2. All three cathodes read low: In a projection television, this indicates a high probability of a failure in the IK
return line. Since it is unlikely that all three tubes have failed, troubleshoot the IK line after looking into the
CRTs for IK lines. On a direct-view set, this can signal a gassy tube. Turning up the G2 will assist in
determining if the problem is emissions related or on the IK return line. Measuring the DC voltage on the
IK return line is a good way to detect a potential problem here. The voltage is generally between 2 and 3
volts. This line is subject to damage when a CRT arcs and this voltage will read OV or 5V if this happens
depending on what damage the arc has done.

3. All three cathodes read 185VDC or more: The video processor is not outputting RGB drive, there is a
break in the connection from the processor to the driver circuits or all three CRT drivers have opened.

Intermittent AKB Blanking: This symptom is indicated by multiple AKB failures appearing in the failure history of
the self-diagnostics screen (if the chassis has this feature). Otherwise, you will have to rely on your own observation
or the customer’s description. This can be caused by several possibilities: A weak CRT, intermittent shorts in the
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CRT elements, improper G2 cutoff or intermittent components, or connections on the IK return line (rare). Verify
G2 cutoff and adjust if necessary. If G2 was set too low, this may have been the problem. Measure the DC
voltage on all three cathodes. If one or two of the cathodes measures less than 170V, it is weak and is the cause
of the intermittent problem. On projection televisions, the blue CRT will be the most likely to cause this problem.
It usually experiences low cathode emissions first because it is driven harder than the red or green CRT.

If all three cathodes measure 180V or more, suspect an intermittent CRT short. Carefully tapping on each neck
can sometimes locate the short. Getting the customer to describe what the picture looks like when it blanks is
also helpful although they are not always accurate in describing the color. HINT: The green CRT in a projection
set is the most likely to have shorted elements. Since it is pointing straight up, it is more prone to particles falling
and becoming lodged in the gun structure. Pay close attention to the customer complaining of pink, reddish, or
purple colors before the picture loss. This helps to verify a potential G1 — G2 short in the green CRT and is the
most common. Any complaints from the customer regarding bright flashes of red, green or blue indicate an
intermittent heater to cathode short.
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Chapter 28 - Auto Registration Troubleshooting

Overview

The RA-4 projection television chassis was the first to introduce a new registration system for converging the
red, green and blue colors of each CRT. The number of course adjustments were substantially reduced. SUB,
MID, BOW and 4t"-family wave adjustments were eliminated. The number of adjustments was reduced to CENT,
SKEW, SIZE, LIN, KEY and PIN. MLIN was added to the RA-5A and RA-6 chassis. Once these coarse adjustments
are completed, fine adjustments can be performed by pressing the “9” key on the remote and a cursor appears
on the screen. Color selection is accomplished by pressing the “3” key. The cursor can be moved around the
screen by using the “1” and “4” keys or by pressing the joystick down to turn the cursor white. In this state, the
cursor can be moved any direction with the joystick or position buttons of the remote. Pressing the joystick again
will change the cursor to the selected color, allowing vertical and horizontal shifting of the selected color at the
cursor position.

Another outstanding feature of this new design was the placement of light sensors behind the front bezel and
outside the screen area. This feature allows the customer to press a button and re-converge the set should it
drift out of adjustment. It was originally labeled “auto focus” and was subsequently named “Flash Focus™”. The
position of each color is memorized by the sensors by reading the offset position, which is performed in the
service mode.

The RA-4 chassis utilized eight sensors; one on each corner and one at the center of the top, bottom, right and
left sides. Later models only use four sensors located at the center of each side of the screen. Since most
drifting of convergence occurs vertically or horizontally across the screen, the four sensors work adequately to
provide size, centering and skew control.

The RA-4 series housed all of the convergence circuitry (except for the drivers) in a separate plug-in module
known as the BD board. In the RA-5A and RA-6 chassis, it is labeled as the AD board. In the RA-3 series, the
circuits reside on the A board.

Convergence is adjusted by entering the service mode and selecting the “PJED” group with the “2” or “5” keys.
PJED stands for “Projection Engine Digital”. The lettering at the top of the screen will change from green to
white. Graphics for convergence alignment are generated as RGB signals by the convergence CPU and sent to
the video process IC. Once you are in the PJED mode, between 41 and 86 adjustments are displayed depending
on the chassis. Scrolling through the data settings is accomplished with the “1” and “4” keys of the remote and
settings are changed with the cursor.

Most of the data settings are not adjusted as part of the convergence alignment. About 50% of the values should
be left with factory default settings and the remainder will have varying settings based on the stored offset values
for the sensors. Only the last seven or eight adjustments are used for alignment.

The purpose of this chapter is to provide some tips on successful alignment procedures and what to do if an error
displays when the Flash Focus™ is engaged. With the proper knowledge, very accurate convergence and
geometry can be performed which rivals that of a direct-view television.

Convergence Tips

Following The Correct Procedures: Proper alignment of the coarse convergence is extremely important for a
successful outcome. This is particularly true of the height and centering. If they are not properly aligned, the
edges (and especially the corners) will develop increased distortions and will require extensive use of the fine
adjustment cursor to correct. Severe corner distortions may not adjust correctly because the cursor data reaches
its maximum value. The use of an external video source denoting the edges of the raster is recommended to
obtain proper size, linearity and centering. If these steps are followed, only minor touchups will be necessary
with the fine cursor.

NOTE: Do not use the internally generated crosshatch or dots for centering. The position of this graphic is
adjustable independent of the true centering. Most internal patterns are not centered since they are loaded with
default data and are not used by the factory for alignment purposes. Once proper center has been achieved or
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verified with a calibrated external source, the internal crosshatch can be centered by changing and saving the
value of “TPHP” and “TPVP” at the beginning of the PJE group.

When replacing an A board in most models, the NVM for the main CPU will be flashed with default data. This is
general service data. The convergence data will be located on one or more dedicated NVM chips. In most
cases, the new board can be installed with the default settings. Some minor adjustments will be necessary for
vertical and horizontal size and centering along with pincushion. Do not attempt to correct these global settings
in the convergence mode. Edge distortions will occur and high data values will cause excessive drive to the
convergence output ICs, causing them to run hotter. When an attempt is made to write the new settings to the
sensor data, Flash Focus™ errors are likely to occur.

Once the coarse alignments are completed, the data must be saved by pressing “MUTE” followed by “ENTER”
on the remote. It is recommended to write the sensor offset data by pressing Flash Focus™ before performing
fine adjustments. The flash focus sensors are only able to distinguish skew, centering and size on the center of
each screen edge and cannot detect or correct isolated areas of the screen. It is common to complete a near-
perfect convergence session only to see small areas knocked out of convergence after the flash focus memory-
write. Be sure to press “mute” followed by “enter” before engaging the flash focus or your alignment job will
revert to where you began. Once the course alignment has been written to the offset data, fine adjustments can
be performed, the data saved and the service mode exited.

TIP: The first item to appear in the PJE adjustment group is “FDIS”. Changing this value from 0 to 1 will display
the horizontal and vertical data values on the screen for the fine cursor. This is useful in determining if you are
reaching the end of the data range for a particular cursor position and this is common to occur in the corners. It
is also valuable when adjusting geometry with the fine cursor when only green is being displayed since the
cursor cannot change to white when the joystick is pressed for movement of the cursor.

CRT Replacement: When replacing a CRT itis very important to properly align the main deflection yoke rotation.
Failure to do so is a common cause of errors when writing sensor data. With the new CRT installed and the yoke
roughly positioned, press, “7” followed by “enter”. The data in the convergence CPU registers will zero out and
the convergence will be severely misaligned. Now that any potential skew correction has been removed, the
yoke can be rotated to place the particular color as close as possible to the proper point where minimal skew
correction is needed by the convergence circuits. Do not be concerned with centering at this time. Align the new
color as parallel as possible to the other two. Some of the RA-5A and RA-6 chassis contain centering magnets
on the CRT and this is the time to adjust them if necessary. The RA-3 and RA-4 series did not come with
centering magnets. If the above steps are followed, minimum alignment will be necessary.

WARNING: Do not save any data while in the “initialize” mode. Pressing “0” — “enter” will read the NVM data
back to the CPU registers and restore the picture. Some technicians (and customers) believe that “initialize”
restores factory default data settings. All data, including the fine cursor, is zeroed out. The fine cursor alignments
play a significant role in vertical linearity and pincushion adjustments. Those who have had to change a defective
NVM IC in the convergence circuits can tell you how long it takes to re-align the convergence when this happens.
Even if all data values for the coarse and fine adjustments and each color were available, it would still take over
an hour to enter the values.

High Definition Televisions: With the introduction of high definition and “high definition ready” models, additional
steps were introduced in the convergence adjustments. Since these models are required to display several
format resolutions and aspect ratios, raster size needs to be changed to provide the most appealing picture for
the customer. This is adjustable by the customer unless a true HD source is being received in which all control
is relinquished to the incoming signal. Due to the raster size changes (and scan frequency in some models),
convergence adjustments must be made in several modes. The data must be saved and the Flash Focus™
offset data written for each mode. The redundant procedures require additional time for a routine procedure.
Convergence is adjusted in the FULL mode, followed by the same procedures in the WIDE ZOOM, ZOOM and
1080i modes and must be performed in that order. A 1080i sync source is required for the last mode. The
NORMAL mode does not need to be adjusted. It is the same as the FULL mode with gray borders

114




Fortunately, the RA-5A and RA-6 chassis have included a new set of instructions known as “COPY” and “ALCOPY”.
Convergence is adjusted in the FULL mode, saved and Flash Focus™ offset rewritten. ALCOPY is selected from
the PJE menu and the data changed from O to 1. Pressing “Mute” — “Enter” copies the data from the FULL mode
to all the others. The COPY command will perform the same function but will not copy the data to the WIDE
ZOOM mode.

TIP: Pressing the “DISPLAY” button on the remote while in the PJE mode will immediately engage the “ALCOPY”
feature without having to scroll all the way back to the beginning of the PJE menu.

Flash Focus™ Errors

It is quite frustrating to receive an error message while attempting to write sensor offset data after a lengthy
convergence session. In some cases, errors occur after minor touchups in the fine mode. In order to obtain a
better grasp on dealing with this situation, it is necessary to have a basic understanding of how this circuit
functions. Figure 28-1 illustrates the screen and the sensor locations.

Although earlier designs incorporated eight sensors, the four-sensor arrangement is more common, used in all
of the newer sets and will be used for illustration purposes.

0

FIGURE 28-1 - SENSOR LOCATION AND NUMBER

Sensors 0 and 3 are used for horizontal centering, skew and limited vertical size control. Sensors 1 and 2 are
used for vertical centering, skew and limited horizontal size control. It is important to know the numbers of these
locations since they are identified when an error occurs during Flash Focusing. If the model uses eight sensors,
the adjustment section of the service manual will illustrate the sensors and their identification numbers.

The convergence CPU generates the red, green and blue boxes that you observe “dancing” at the edge of the
screen during Flash Focus™. They are technically known as “flags”.

Figure 28-2 demonstrates a somewhat exaggerated view of the green flags displayed while Flash Focusing.
The sensors are shown in their normal location outside the screen bezel. The flags do not appear simultaneously
as shown. They “dance” from side to side and top to bottom. The pair starts near the left side of the sensors and
moves to the right to establish an offset voltage based on the light received by the sensors for each pair of flags.
When Flash Focusing in the service mode, the offset voltage is read and compared to the adjustment data you
have written in memory. This will establish the necessary offset data to be written so when the customer uses the
Flash Focus™, the sensors will know where to position each color to the previous service alignment. In the
customer mode, they will stop when the correct offset is matched to that in memory.
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28. Auto Registration Troubleshooting

The configuration shown will adjust horizontal centering and skew based on the top and bottom sensors and
horizontal size by using the left and right pair. Vertical centering, skew and vertical size will occur by the flags
changing their position by 90° for the next step as illustrated in figure 28-3. Each procedure is always performed

twice since centering and skew adjustments will sometimes affect size.

L[]

55

FIGURE 28-2 - CONVERGENCE FLAG DISPLAY 1

T

S

FIGURE 28-3 - CONVERGENCE FLAG DISPLAY 2

The process will be repeated for the red and blue colors and if all goes well, the auto registration alignment will
end with no errors displayed on the screen.
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Flash Focus™ Errors

The primary causes of errors appearing during a Flash Focus™ session are:
1. Insufficient brightness level of the flags striking the sensor(s).
2. One or more of the colors “out of range” of the sensors.
3. The flags are being generated out of their normal positions.

The latter usually occurs when someone has altered the data for the flag positions or the data has become
corrupt. This is only possible on the RA-4W, RA-5A and RA-6 chassis as of this writing. Previous chassis
designs did not include the ability to alter the flag positions.

Insufficient brightness level errors can occur from the technician turning the picture and brightness levels down
during the registration alignment in order to avoid phosphor damage during a lengthy alignment procedure. It is
important to return the unit to at least 50% picture and brightness level before engaging the Flash Focus™ offset
adjustment. Sync sources from an external pattern generator will also produce errors. It is recommended to
perform Flash Focus ™ with the unit set to an inactive channel (snow) with the brightness and picture levels set as
mentioned previously. Excessive ambient light can also affect the sensor’s ability to read. Darken the area
where the television is located as much as possible. The above-mentioned steps will assist in a high probability
of a successful outcome.

“Out of range” errors occur when one or more of the colors are adjusted beyond the normal read-range of one or
more of the sensors. They are labeled as “overflow” errors in the diagnostics list. This can occur from excessive
skew compensation from a misaligned deflection yoke or misaligned size and/or centering of one or more of the
colors. Errors of this type are the most common to be experienced after a convergence alignment. By following
the convergence tips mentioned earlier in this chapter, this type of error will be minimized.

On occasion, a technician will encounter a unit in which another technician has improperly aligned the geometry
and/or convergence. The customer may have also managed to alter the alignment settings by gaining knowledge
of access to the service mode. In such cases, default settings of global size and centering should be entered
and proper size and centering performed in the PJE mode by using a calibrated external generator. In most
cases, a successful Flash Focus will occur.

If an error occurs during the Flash Focus™ offset-write procedure, it will be prominently displayed on the screen
sometime during the procedure. The particular color and reason will be displayed on the screen. Table 28-1 lists
the error codes and suggested remedies.

Observing the flags and their position on the screen during the Flash Focus™ event will provide important clues
as to what is causing the error. Under normal conditions, the flags should appear at the locations of the sensors
and be equal in size at the edges of the screen. If something is wrong, one or more flags will be displayed off-
centered. Itis important to note whether the flags are shifted horizontally or vertically. As an example: If the flags
at the top and bottom are much smaller than the ones at the left and right side, vertical height is probably
excessive. If the left flag is larger than the right, horizontal centering is off for that color. By viewing the flag
sizes, a possible cause of the error is available. If external inputs indicate proper centering and height, flag
position changes may need to be performed in the PJE mode. For those models that have this capability, the
following adjustments are provided:

1. VUP: Vertical, upper pattern position. Moves the vertical position for the upper vertical flag at sensor 0.
Increase the value to move the sensor down and visa-versa.

VMID: Moves the flag position up and down at the left and right sides (sensor 1 and 2).
VLOW: Moves the vertical position of the flag for the lower sensor 3.

HLE: Moves the position of the left flag at sensor 1.

HMID: Moves both the upper and lower flag at sensor 0 and 3 for horizontal centering.

o ok~ wbd

HRIV: Moves the position of the right flag at sensor 2
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A single digit change in the data for each option will move the affected flag a considerable distance. These

alignments should only be adjusted if the flags display unevenly after correct centering, size and skew have been
confirmed with a calibrated source.

Error Codes

Figure 28-4 illustrates what will appear on the screen if an error occurs. This error message only appears while
in the service mode. Any errors that arise during a Flash Focus™ will be stored into the NVM and can be read in
the PJE mode under “PJE ERR”. This is shown in Figure 28-5.

Note: Once an error occurs it will remain in the PJE ERR slot. It can be cleared by scrolling to the error code and
moving the remote control cursor to the left.

ERROR G
LO LEVEL S3

3

FIGURE 28-4 - FLASH FOCUS™ ERROR
DURING SERVICE MODE

PJE 62 213

|

Color: |

0 = Green Error Code

1 =Red (See error list)
2 = Blue

FIGURE 28-5 - ERROR CODE STORED IN NVM
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Below is a list of possible error codes and suggested remedies.

Table 28-1
ERROR CODE |DESCRIPTION REMEDY
Check if flags are hitting sensor properly. Adjust
01 Sensor 0 low output VUP if necessary. Could be a sensor problem.
Check if flags are hitting sensor properly. Adjust
11 Sensor 1 low output HLE if necessary. Could be a sensor problem.
Check if flags are hitting sensor properly. Adjust
12 Sensor 2 low output HRIV if necessary. Could be a sensor problem.
Check if flags are hitting sensor properly. Adjust
13 Sensor 3 low output VLOW if necessary. Could be a sensor problem.
20 Sensor 0 high output Faulty sensor or associated circuit
21 Sensor 1 high output Faulty sensor or associated circuit
22 Sensor 2 high output Faulty sensor or associated circuit
23 Sensor 3 high output Faulty sensor or associated circuit
\/ center or skew Check mechanical V skew, V center and/or
30 loop overflow VMID data.
H center or skew Check mechanical H skew, H center and/or
31 loop overflow HMID data.
H linearity or size
32 loop overflow Check H size, HLE and HRIV data
\/ center registration Check VMID data. Confirm V center data is
40 data overflow not near 511 for all modes
H center registration Check HMID data. Confirm H center data is
41 data overflow not near 511 for all modes.
\ SKEW registration Check VMID data. Confirm V skew data is
42 data overflow Not near 511 for all modes.
H SKEW registration Check HMID data. Confirm H skew data is
43 data overflow not near 511 for all modes.
H linearity registration Check HLE and HRIV data. Confirm H center
44 data overflow data is not dear 511 for all modes.
H size registration Check HLE and HRIV data. Confirm H center
45 data overflow data is not near 511 for all modes.
\/ center registration Check VMID data. Confirm V center data is
50 data overflow not near —512 for all modes.
H center registration Check HMID data. Confirm H center data is
51 data overflow not near —512 for all modes.
\/ skew registration Check VMID data. Confirm V skew data is
52 data overflow not near —512 for all modes.
H skew registration Check HMID data. Confirm H skew data is
53 data overflow not near —512 for all modes.
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Chapter 29 - Model-to-Chassis Cross Reference

MODEL  CHASOIS MODEL CHASSIS MODEL  CHASOIS MODEL  CHASSIS
KP43T70 RA-3 KP53XBR200 RA-4 KDP57XBR2 RA-5A KP43HT20 RA-6
KP46C70 RA-3 KP61XBR200 RA-4 KDP65XBR2 RA-5A KP51HW40 RA-6
KP48S70 RA-3 KP53XBR300 RA-4A KP53HS20 RA-6
KP48S72 RA-3 KP61XBR300 RA-4A KP53HS30 RA-6
KP48V80 RA-3 KP53HS10 RA-4B KP57HW40 RA-6
KP53N74 RA-3 KP61HS10 RA-4B KP61HS20 RA-6
KP53S70 RA-3 KP57XBR10W RA-4W KP61HS30 RA-6
KP53V80 RA-3 KP65XBR10W RA-4W

KP61S70 RA-3

KP61Vv80 RA-3

KP43T75 RA-3A
KP48S75 RA-3A
KP48Vv85 RA-3A
KP53N77 RA-3A
KP53S75 RA-3A
KP53Vv85 RA-3A
KP61S75 RA-3A
KP61Vv85 RA-3A
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