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Trouble shooting of the supply is difficult because the supply will not operate unless the horizontal system is operating and the
horizontal will not work unless the supply is operational.  The solution is to fool the horizontal section into thinking the supply is
operational and then the problem can diagnosed.  One method to accomplish this is to apply a short across the drain and source
terminals of Q4114 and use a variac on the ac line to control the Reg B+ voltage.  If the Reg B+ is allowed to get too high, The
XRP circuit will shut off the horizontal oscillator.  In order to get the chassis to turn on, the variac must be set to provide between
90 and 95 volts ac rms to the chassis.  After the chassis is operational use the variac to set the reg B+ voltage as close as possible
to 130Vdc.  Now the power supply circuit can be diagnosed using the waveforms shown on the schematics.

POWER SUPPLY TROUBLESHOOTING FLOWCHART

TROUBLESHOOTING (Continued)

REGULATOR BYPASS PROCEDURE

Raw B+
~155V

yes

no Check F4001,R4001
CR4001 - CR4004

12V Standby 
OK

no

yes

U4102 pin 
1 ~ 20V

no

yes

U4102 bad

130V SUPPLY
 OK (set off)

no

yes

Check CR4105,Q4114,
R4108,R4103,R4110,C4153 

Horizontal drive 
present

no See Horizontal 
flowchart

yes

130V SUPPLY OK 
(attempted set turn-on)

yes

no

Power supply 
control circuitry OK

Troubleshoot power
supply control 
circuit using 
"Reg.bypass procedure"

POWER
SUPPLY

Check R4104,
R4002
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TROUBLESHOOTING (Continued)

SET WILL NOT TURN ON/HORIZONTAL SECTION TROUBLESHOOTING FLOWCHART

SET WILL NOT
TURN ON/
HORIZONTAL

Raw B+
~155V

yes

no Check F4001,R4001
CR4001 - CR4004

Reg B+
~130V

no Check Reg.power
supply circuit

yes

12V Standby 
OK

no

yes

U4102 pin 
1 ~ 20V

no Check R4104,
R4002

yes

U4102 bad

5V Standby 
OK

no

yes

Check 5V regulator circuit

Press Power button and 
check for pulses at Q4401-B

yes Check Q4401,C4402,
L4402,R4403,C4405

no

~150V Horizontal at
 Q4301-C

yes
Check L4401,T4301

no

~5Vp-p at 
Q4302-E 

no Check R4306,
C4305,C4306

yes

C4309,C4302,R4304,
R4309,CR4304 OK

no Replace defective 
component(s)

yes

~6Vp-p at 
U1001 pin 22 

NOTE: When checking for pulses and 
            signals look for momentary activity 
            when power on is first initiated 

no

yes Check R4310,R4308,R4301,
R4311, and 12V at Q4302-C

Data activity at pins 
43/44 of U1001 ~ 5V

no

yes Check Y4101,U1001 
connections,U1001

Check system control circuitry

~7.5V on U1001 when 
Power button pressed

no

yes

Check Q4115,R4102

 

NOTE:
When checking for
pulses and signals,
look for momentary
activity when power on
is first initiated.
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U1001 PIN 15

U4501 PIN 5

 VERTICAL
COLLAPSE

Pin 2 - U4501
= 23V

yes

no Troubleshoot 23 V 
 power supply

TP4703 (at R4517)
 = 13V

yes

no Troubleshoot 12V 
 power supply

Vertical ramp at 
U1001 pin 15

yes

no Check svc menu para-
meters, C4501,U1001

Vertical output 
at U4501 pin 5 

yes

no U4501,RN4501,
R4502,R4517,R4519

Yoke or
yoke connections

 VERTICAL
FOLDOVER

Pin 2 - U4501
= 23V

yes

no Troubleshoot 23 V 
 power supply

TP4703 (at R4517)
 = 13V

yes

no Troubleshoot 12V 
 power supply

noPin 26 - U1001
 = 7.5V

yes

Troubleshoot 7.5V 
 power supply,U4104

U4501,CR4501
C4502,C4505

 VERTICAL
INTERLACE

U4501,U1001,
C4501,C4506

VERTICAL SECTION TROUBLESHOOTING FLOWCHART

TROUBLESHOOTING (Continued)
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SET WILL NOT
TURN ON

U3101 pin 21 = 5V
no

yes

Repair power supply

no

yes

U3101 pin 2 = 5V 

 U3201 pin 8 = 5V Repair power supply,
Q3201

no
Q3101, reset circuit  

yes

8MHz on pin 36 of U3101 
 

no CR3110,Y3101 

yes

Monitor U3101 pin 3, does 
voltage go from 5V to 0V when
the channel up button is pressed

no
Keypad button 

yes

Repeat for pin 4 (channel down
button) and pin 5 (menu button) 
 

no

yes

Keypad button 

Monitor U3101 pin 39, does a 
20msec high pulse followed by a
20msec low pulse occur when
the volume up/down or power 
button is pressed

no
Keypad button,U3101 

yes

0 to 5V signal present on pin 1 
of U3101 when pressing a 
button on the remote control 
 

no

yes

IR 3401 or power supply 

U3101 pins 19 & 20 = 5V with 
set plugged in and power off.  
After power button is pressed
pin 20 should have a 31 kHz 
(5V) signal present.  Pin 19 
should have data activity
present
 

no

yes

U3101 

U3101 pin 13 > 3V?
 

no

yes

U1001, 12V run supply 

System control OK
 

DEGAUSS RELAY 
REPEATEDLY SWITCHING 
ON AND OFF

yes
U7401

TROUBLESHOOTING (Continued)

SYSTEM CONTROL TROUBLESHOOTING FLOWCHART
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no

 KINE DRIVER

Reset picture 
controls

Picture OK?

Check RGB 
cathodes:
Blanking~ 180V
Black ~ 150V
White ~ 50V

yes Troubleshoot 
picture tube

Kine driver 
supply ~ 188V 

yes

Troubleshoot kine 
driver supply

no

no

Check RGB inputs
to Q5001,2,3 base:
Blanking~ 1.5V
Black ~ 2.6V
White ~ 4V

yes

Troubleshoot 
Luma circuit

Q5004-E (blk ref) 
~ 1.55V 

yes

Troubleshoot  Black
 Reference circuit

no

no

Troubleshoot  Kine
Driver Amp circuit

yes
End

TROUBLESHOOTING (Continued)

KINE DRIVER SECTION TROUBLESHOOTING FLOWCHART
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MONAURAL AUDIO TROUBLESHOOTING FLOWCHART

Power amp oscillation ............................................. R/C stability networks on power amp output pins (.1uF/4.7ohm)

Distortion or cut-out after warmup .......................... Power amp properly clamped to heatsink

Frequency response wrong ...................................... Components in L-R signal path

SYMPTOM CHECK

bad

bad

good

bad

good

Check Signal
path U1001-6
to U1950-4

good

bad

Check associated
components or
replace

Check parts 
and connections

EXCESSIVE  "POP"
DURING TURN-
 ON/OFF

 NO AUDIO  or
DISTORTED AUDIO

Check 
speaker

Replace

Check IFCheck U1001
pin #6 signal

Check U1950

Check Q1903 and 
associated comp.

TROUBLESHOOTING (Continued)

AUDIO TROUBLESHOOTING
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STEREO AUDIO TROUBLESHOOTING FLOWCHART

TROUBLESHOOTING (Continued)

NO STEREO
BUT STEREO
INDICATOR OK

Verify absence of stereo on 
more than one stereo source.
Look at Left/Right channels on
oscilloscope using Lissajoux 
pattern.  L=horiz., R=vert.  If
mono, there will be only a straight
diagonal line.  If stereo OK, there
will be deviation from the line.

Suspect U1701, Q1701,
Y1701, or component
associated with U1701.

bad

good

Check pilot level coming
out of U1001 pin #6.  
Should be at least 40 mvrms.
If lower, could be bad U1001,
or low broadcast pilot.

STEREO DISPLAY BAD
BUT STEREO FUNCTION
SEEMS OK.

Test DC voltage at pin 20.
Should be less than 1v if
stereo, greater than 3.5v
if mono.

good

Suspect U1701
bad

Check path from U1701
pin #20 to micro.

Make sure STEREO/MONO 
command from micro is OK
at U1701 pin #21.

bad Troubleshoot
signal path

STEREO IMAGE
SOUNDS "HOLLOW"  
or TOO "EXPANDED"

Suspect (L+R) signal
path broken inside
U1701.  No external
fix for this.

 NO AUDIO  or
DISTORTED AUDIO

Replace
as needed

Similar to MONO
for totally dead 
audio, except also
check stereo 
IC U1701
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Check Signal
@ Pin 42

Troubleshoot
Tuner/IF

Check VDC
@ Pin 28

Troubleshoot
Pin 37

Check VDC
@ Pin 37

Troubleshoot
Pin 28

Check VDC
@ Pin 33

Troubleshoot
Pin 33

Replace
U1001

Troubleshoot
Video Takeoff

Luma Input

RGB Outputs

Beam Limiter

Black Level Detector

Fast Switch

Control System

Exit

No

YesLuma
Okay?

~ 1 Vpp?
No

Yes
~ 2 Vpp?

No

Yes

~ 1Vpp/3 VDC?
Yes

No

> 6.25 VDC?
No

Yes

> 1.5 VDC?

No

Yes

< 1.2 VDC?
No

Yes

NO LUMA

Reset Pix, 
Bright Controls

Check Signal
@ Pins 30, 31, 32

Troubleshoot
Kine Drivers

Check Signal
@ Pin 38-IC1001

TROUBLESHOOTING (Continued)

LUMINANCE TROUBLESHOOTING FLOWCHART
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NO COLOR

Reset Color
Control

Check Burst
@ Pin 40-IC1001

Check Burst
@ Pin 42

Troubleshoot
Chroma Takeoff

Troubleshoot
Tuner/IF> 200 mVpp?

No
Yes

Check VDC
@ Pin 13

~ 6.5 VDC?
No

Yes

Apply 3.8 VDC
to Pin 39

Unlocked
Chroma?

No

Yes

Troubleshoot
Pin 39

Troubleshoot
Pins 13, 14

Check VDC
@ Pin 39

~ 3.8 VDC?
No

Yes

Troubleshoot
Pin 13

Check VDC
@ Pin 41

~ 5.5 VDC?
No

Yes

Troubleshoot
Pin 41

Check for
AutoTune Latch

Replace
U1001

Control System

Chroma Input

Chroma APC

Chroma Killer

Autotune Filter

No

YesColor
Okay?

> 100 mVpp?
No

Yes

Exit

Autotune Latch Procedure: Momentarily connect 1000
ohms from Pin 41 to Vcc. Then try from Pin 41 to gnd.
If color appears in either case, Autotune loop is latched.

CHROMINANCE TROUBLESHOOTING FLOWCHART

TROUBLESHOOTING (Continued)
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 ONE BAND
INOPERATIVE

 Power supplies OK? 
no

yes

Repair power supply

Biasing on inoperative band RF
 amplifier correct - Q7101,2?

no

yes

Check Q7403,Q7404

 Check varactor diodes, U7301

 POOR PICTURE

 AGC voltage correct?
no

yes

Adjust/repair AGC circuit

no

yes

 U7501 DC voltages correct?

 Power supplies OK? Repair power supply

no Repair circuit on pin 
with incorrect voltage

yes

 Check for correct 
 EEPROM values

no Check for correct EEPROM values 
by trying to improve 1 channel by 
realigning the D/A’s (make sure 
to record the original value in order
to restore it if alignment does not 
fix the problem) 

yes

See "NO TUNING"
flowchart

1.  Connect a service generator to the antenna input (no attenuation).  

2.  Check operation of all bands.  If only 1 or 2 bands are not functioning
     limit troubleshooting checks to those bands.

TROUBLESHOOTING (Continued)

TUNER  TROUBLESHOOTING FLOWCHART
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 NO TUNING

 OSD channel 
numbers change?

no

yes

Repair system control

no

yes

Proper band switching voltages 
on U7301-pin 7,Q7403,Q7404 

 Power supplies OK? Repair power supply

no Repair band switching 
circuit,check for data/clock
activity at U7401 - 18,19  yes

Does tuning voltage (VT) 
change with channel change 
 

no Q7402, U7401 

yes

Does RF AGC voltage rise if 
input signal to TV is attenuated

no Repair RF AGC circuit,
A7102,R7119,R7130,
R7106,R7109 yes

Check for correct 
Q7101,Q7102 bias 
 

no Q7404,bias components 

yes

Check IF and associated
components

TROUBLESHOOTING (Continued)

TUNER  TROUBLESHOOTING FLOWCHART


