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CAUTION: Before servicing this chassis, it is important that the service technician read the “Safety
Precaution” and “Product Safety Notices” in Service Manual PA No. 0047.

This service manual is intended for qualified service technicians; it is not meant for the casual do-it-yourselfer.
Qualified technicians have the necessary test equipment and tools, and have been trained to properly and
safely repair complex products such as those covered by this manual.

Improperly performed repairs can adversely affect the safety and reliability of the product and may void the
warranty. If you are not qualified to perform the repair of this product properly and safely, you should not risk
trying to do so and refer the repair to a qualified service technician.

WARNING

Lead in solder used in this product is listed by the California Health and Welfare agency as a known
reproductive toxicant which may cause birth defects or other reproductive harm (California Health and Safety
Code, Section 25249.5). When servicing or handling circuit boards and other components which contain lead
in solder, avoid unprotected skin contact with the solder. Also, when soldering do not inhale smoke or fumes
produced.
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60SX10B/11K
505X7P

Model:

Cathode-Ray Tube:

Power Input:

Power Consumption:

Antenna Impedance:

Receiving Channel:

Intermediate
Frequency:

Video Input:
Video Output:
Audio Input;

Stereo Audio Output:
Audio Output Power:

SPECIFICATIONS

508X7P
60SX10B B60SX11K

80° deflection 6.9 inch
P16LGDOORFA(R),
P16LGDOOHLA(G),
P16LGDOOBMB(B)

120 volts AC, 60Hz

240 watts - Maximum
162 watts - Operating

75 ohm Unbalanced
VHF/UHF/CATV

CH
VHF 2-13
EXT. Mid (A-2)-(A-1),4+
CATV Mid A-l
CATV Super J-W
CATV Hyper (W+29)-(W+53)

Picture I-F Carrier 45.75 MHz
Sound I-F Carrier 41.25 MHz
Color Sub Carrier 42.17 MHz

1 Voltp-p 75 ohm

1 Voltp-p 75 ohm

0.47 volt rms, 47 k ohm
0.47 volt rms, 1 k ohm
Front — 10 watts rms per
channel, 8 ohm impedance.
Max output ~— 15 watts
Rear — 5 watis per
channel, 8 ohm impedance.

Max output — 7 waltts.
Center — 7 watts per channel,

Brightness:

Speakers:

Dimension:
Height (in.)
Width (in.)
Depth (in.)
Weight (Ibs.)

Circuit Board

Assemblies:

CIRCUIT PROTECTION

Anode Voltage:

30.0 kV
(Zero Beam Current)

380 ft-Nominal - 50"
250 ft-Nominal - 60"
(Peak White)

2 Woofers - 5 inch

(12 cm) round

2 Tweeters - 2 inch

(5 cm) round

1 Full Range - 3x5 inch

(7.5x12cm)
50SX7P 60SX10B/11K
50-13/16 52-1/8
43-1/4 60
21-5/8 22-11/16
250 391
CPT (B) P.C.B.
CPT (G) P.C.B.
CPT (R) P.C.B.

3 Line Comb. P.C.B.

Sensor Distribution P.C.B.
Signal P.C.B.

Deflection/Power Supply P.C.B.
Control P.C.B.

Surround P.C.B.

Terminal P.C.B.

V.M. P.C.B.

Fuse (or Device)

Circuit Protected

Physical Location

F902 5A/125V AC
F903 5A/125V DC (MINIFUSE)
F905 4A/125V DC (MINIFUSE)
F906 1.6A/125V DC

Main Fuse

Main Fuse

26V Supply (Audio)
115V (+B) Supply

Power/Defl. Circuit Board
Power/Defl. Circuit Board
Power/Defl. Circuit Board
Power/Defl. Circuit Board




60SX10B/11K

50SX7P
ADJUSTMENT INSTRUCTION

1. ASSEMBLED PWB ADUJUSTIMENT ..ocoremimsurcasnescrensmssmsenssconssnssssssnssssssssssssannssssssnanss asnsssassssssssssmnsnassanssssnsnsssnns ssseesnsssnns 4

MTS Demodulating Circuit Adjustment
1-1. Stereo VCO adjustment (MTS Data Set)..ccooveivveieiiiiiieiee e OO OO UP O TP PUPREP OOt 4
1-2. Filter adjustment (MTS Data Set) ...t e ettt e e sttt e naa et e enee s see s b e st saeesse s 4
1-3. Input level adjustment (MTS DAt SEI) ..ot e et et ass s s ns e ssaeestesseseeers e esetssasen e tnnenses 4
1-4. Separation adjustment (MTSE Data SE1) .. .ot et e et et n e a e e entneaaeeeae e 4
1-5. SAP VCC adjustment (MTS Data SEL) ..ottt ettt st e s esesneee s e saeaneereaneas 5
T-8. SAP TECEDHON CNECK ...t e e r e e e et a e e e s e e e e s en s e e eta e s e tee e s esaasenennseeneernerans 5
2. CHASSIS ASSEMBLY ADJUSTMENT (SIGNAL P.W.B.) cciirermrreccsmcrsmmmssesmmssssmsisnsmerasmssessmsssesanssssasssasssssvasssssnssessassmnnsnes 5
2-1. MEMORY INITHLEZATION Lottt ettt e et et e e aae e e e s e et eeate s e e e et eees e e ensneeneneene s 5
2-2. COMB FILTER ADJUSTMENT CHECK ... oottt sttt 5
2-3. HORIZONTAL AFC COARSE ADJUSTMENT (RBB7) coeiiiiiie et etne e ettt ana s ane s sna e enans 5
3. FINAL ASSEMBLY ADUJUSTMENT ..ocoromiccrumsmsmnearesinssnsnssnssasansssssesasssssssss rasssanessssnsnssssnsasssass s1asnasesassassnssnssssssssssessesssseras 5
3-1. OFTICAL SYSTEM ADJUSTMENT ..ottt et a1 s s e ettt e s be e et e et e e e eaeeeenaaeenee s 5
3-T-1. FOCUS AAJUSTMENT ...ttt ettt s e et e et s e ene e e e et s s et e nen e e e e sasset s e enneenssn et nsenennneeins 5
3-2. SIGNAL SYSTEM ADJUSTMENT .ottt ettt ettt sttt esae s e ssscatsa s sseh s e s sk aaseansseresansantsenesannssnesae e 6
3-2-1. White balance adjustment (R804R, G, B, RB43, RB74) ....coioiiiieeeiree s eccinreeeeeteesesssns e ararenseneennensones 6
3-2-2. Sub brightness adjustment (RB25) ...ttt a et 6
3-2-3. Sub picture adjustment (RB02, R505, RB0B) ......oiiviiiiiiiiciieieeeeee ettt et ss e anene e 7
3-2-4. Surround OPETAtioN CRECK L...iiiiiii ittt ee et e en et 7
3-2-4-1. SUItoUNd OFf CRECK L..iviiiiie ettt eneereinn e 7
3-2-4-2. Surround off/Monaural ChECK .........cic i 7
3-2-4-3. Matrix SUITOUNG CRECK L..cviiiiie it er et rn s s n s 7
3-2-4-4. Matrix surround/monaural CRECK ..o eren e er s en e 7
3-2-4-5. Hall SUITOUNT CNECK ....c.iiiiriiciee ettt ettt ettt 7
3-2-4-6. Hall surround/monaural ChECK ........oiii i, 8
3-2-4-7. DOIDY SUITOUNG CRBCK ....ciiiiiiie ittt et ettt er e et e e e s een e 8
3-2-4-8. Dolby surround/monaural ChECK .......c.iieiie et n s 8
3-2-5. 8hoot balance adjustment (RB33) ..ottt et ee e 8
3-2-6. Horizontal AFC adjustment (R3B7) ......coiiiiiie ettt e et er et e e eaen e n e aa 8
3-3. DEFLECTION SYSTEM ADJUSTMENT ..ottt st e e e e rnanes 8
3-3-1. Raster inclinations adjustment (DefleCtion YOKE) .........cciiviieie et r e 8
3-3-2. Raster position adjustment (Centering MAGNET) ........oc.ooi oo recnenn e B
3-3-8. SIZ8 AUJUSHMIENL ...ttt ettt e e st et e et es e ettt es et e et nener e en et ettt eeens 9
3-3-3-1. Vertical 8ize adjustment (RBT2) ....ccici i et e cers et r s ee et n e ee e e neeenns 9
3-3-3-2. Horizontal size adjustment (RB49) ......oci it et n e ettt nee e 9
3-3-4. FOCUS AAJUSIMEBINT ..oiie ittt e e e e ettt e e e e e ettt n et e rn e e ee e sn e 10
3-3-4-1. Beam alignment (2-pole magnets) .........ccocooceeeveveiciieeceeenn, cerrereens et e et en e nee s 10
3-3-4-2. Beam shape adjustment (4-pole MAGNEIS) .....o.oiii i 10
3-3-4-3. Static focus adjustment (FOCUS PACK) .....ooveirreeirie oot a e r e 10
3-3-5. BlUe defoCUS AtJUSTMENT .....oiiiiiit ettt ettt et et ee et ee et eee et renens 10
3-4. CONVERGENCE ADJUSTIMENT .ottt ettt en e e e e ettt en et ererenn s 11
3-4-1. Static convergence adJUSIMENT ...ttt e e e e et e e ee et 11
3-4-2. Digital convergence adjUSTMENT ..ot et e et e et eee et 11
3-4-2-1. Phase atjUSIMENT ......ccouiiiiiiiere et et e st s e e e e st e e eneens 12
3-4-4-2. Raster position adjustment ............ccoceoviviicieecee e, ettt nne e 12
3-4-2-3. Convergence point AJUSTMENT ...ttt s e e e en e er e e e e 12
3-4-3. Digital convergence remMOte COMMION.........oiiiieiriee oottt et ee et e e eees et ee et e e et e s e e eenereeeae 13
4. ADJUSTIMENT POINT oinvucruisussasrsesessnersussnssessnmnssssenssssssnsssenssssssssrsesess sassssessesessssssssatassss eessssesswss sessnsessssnescomstontasnsresnennrns 14
4-1. CRT (RYG)(B), CABINET LOCATIONS ..ottt ettt ettt ettt et ettt ee s ereme e e ar s es e neervn et 14
4-2. MAIN CHASSIS (SIGNAL, POWER/DEFLECTION P.W.B.) oot e e 15
4-3. CPT (R)(G)(B), CONTROL P.W.B., FOCUS PACK .....oiiioeieeeeeeeee ettt eon e e et en e 16



60SX10B/11K
50SX7P

1. ASSEMBLED P.W.B. ADJUSTMENT (Surround P.W.B.)

Note: This adjustment is only necessary when replacing the
Surround P.W.B. Do not press INITIAL SET for an existing
Surround P.W.B. or adjustment data will be lost.

(Do not press ENTER)

Preparation for adjustment

MTS demodulating circuit adjustment

(1) Press the "POWER" button while pressing the "VOL DOWN?"
button to select "MTS ADJ" mode as shown.

MTS ADJUST
- INITIAL SET
INPUT LEVEL 20
ST VCO ¢ 20
FILTER : 3F

SEPARATION (L) : 20
SEPARATION (H) : 20
SAP VCO ©o20

(2) Select the "INITIAL SET" to set each adjust data to initial data.
(3) Apply +9+0. 1V to the point as shown below.
(1) SU 2 connector d% pin (ULTRA)

(2) FRONTEND (U0Q1) +B L +9V
(3) SU 2 connector pin GND %
7
1.1 ST VCO adjustment
Adjustment preparation
(1) Select the "ST VCO" on "MTS ADJ" model
(2) Connect a frequency counter to SU1 connector @ pin
(W01 @§ pin R-OUT).
Note: Use 1:1 probe
Probe standard Ri21MQ, Ci<15pF

(3) Input of SU1 connector pin (IW01 (7) pin AUDIO in)
is no signal.

Adjustment procedure

(1) Adjust the data Set to 15. 734£0. 1kHz of a frequency counter.
Note: Variable range of data: 00~3F (HEX).
Wave form of SU1 connector @ pin (IWO01 @ pin R-OUT).

1.2 Filter adjustment '

Adjustment preparation

(1) Selectthe "FILTER" on "MST ADJ" mode.

(2) Apply the signal to SU1 connector pin
(W01 (7) pin AUDIO in) with the jig shown.

47125
sa SU1 connector pin
000 TN awot (7) pin AUDIO-IN)
ouT
8000 f=15. 734kHz (Sin wave)
v=100mVrms
BEST POINT

£, LEVEL

MINIMUM MAXIMUM

(3) Connect an oscilloscope to SU1 connector (7) pin (IW01 €6)
pin R-OUT)

Adjustment procedure

(1) Adjust the data so that the wave form of SU1 connector @ pin
(IWo1 @ pin R-OUT) is minimum as shown above.

Note: Variable range of data: 00~3F (HEX)

1.3 Input level adjustment
Adjustment preparation
(1) Select the "INPUT LEVEL" on "MTS ADJ" mode.
(2) Apply the signal to F/E IF input terminals of SIGNAL PWB

using the jig shown. Using the jig

*Video signal and audio signal
should be synchronized.

Video Signal
Oscillator VIDEO 2200PE -
IF Modulator je - L Eront
| {50 Output) [==--% 1t " End

MTS Signal | AUBIO IF J
FXT. Oscillator . Terminal
SYNC fp=45. 75MHz +—T 500
IN *fs=41. 25MHz il

IF modulator output signal waveform (Color bar or all white)

2
I [Te]
%{r_~~ IF modulator output level and P/S
/ P=106dBu (50 ohm termination)
- S level: -3dB to p

At this time, S/N ratio of F/E video
output is 45dB or less.

87.5%

100%

Sound Modulation Condition

*Noise reduction encoder : ON

*Stereo signal : (1) R=0 (L only), 300Hz,
30% modulation {note)
(@) R=0 (L only), 3KHz,
30% modulation (note)

sMonaural signal : (3) Monaural, 400Hz,
100% modulation (PRE-EN OFF)
*SAP signal : (4) SAP, 300Hz,

30% modulation (note)

Note 1: Use sound modulator with frequency characteristics within
+1% during 50Hz~100KHz.

Note 2: Turn off noise reduction (NR), set 30% modulation, then turn
(NR) on. Set modulation at audio signal generator output, not
IF modulator output.

(3) Connect AC voltmeter to SU1 connector@ pin
(IWo1 @8 pin R-OUT)

Adjustment procedure

(1) Selectsoundinputsignal 3 and adjust the data setto 500+10mVrms
of Vo.

Note: Variable range of data: 00~3F (HEX)

1.4 Separation adjustment
Adjustment preparation
(1) Connect an oscilloscope to SU1 connector (W01 @ pin R-QUT)
(2) Same as initem 1.3 (2).
(3) Set"MTS" 1o "STEREO".

Adjustment procedure
(1) Select the "SEPARATION (L)" on "MTS ADJ" mode.
(2) Select sound input signal (1)and adjust the data so that 300Hz
level is min.
Note: Variable range of data: 00~3F (HEX)
(3) Select the "SEPARATION (H)" ON "MTS ADJ" mode.
(4) Select sound input signal (2) and adjust the data so that 3kHz
level is min.
Note: Variable range of data: 00~3F (HEX)
(5) Repeat (1) and (4).
Note: eAdjustment precision: within + 1dB from min. point.
*"STEREOQ" should be displayed on the screen.
*Readjust INPUT LEVEL (1.3) as required.



1.5 SAP VCO adjustment

Adjustment preparation

(1) Select the "SAP VCQ" mode.

(2) Connect a frequency counter to SU1 connector @pin

(IWo1 28 pin R-OUT).
Note: <Use probe 1:1.
*Probe standard Riz1MQ, Ci<15pF.
(3) InputofSUt connector @pin (IWOT@ pin AUDIO in}is no signal.

Adjustment procedure
(1) Adjust the data set to read 78.67 +0.5kHz on frequency caunter.
Note: «Variable range of data: 00~3F (HEX)

*Wave form of SU1 connector(7) pin (IWOf1 @ pin R-out).

[LTLTL

1.6 SAP reception check

Adjustment preparation

(1) Same as initem 1.3 (2).

(2) Connect an oscilloscope to SU1 connector @ pin (IW01 @ pin
R-QUT).

(3) Set"MTS"to "SAP".

Adjustment procedure

(1) Select the audio input signa[@ . The output leve! at this time is
represented by VST,

(2) Select the audio input signal @ Check that the output level at
this time is almost the same as V8T.
("SAP" should be displayed at this time.)

2. CHASSIS ASSEMBLY ADJUSTMENT (SIGNAL BLOCK)
2.1 Memory initialization
Adjustment preparation
(1) Refer to section 4. ADJUSTMENT POINT o locate the 2-pin
P12 connector, on the signal PWB,

Adjustment procedure
(1) Short the pins for one second, then remove.
{2) A short "beep" will be heard at reset time, and channel "03”
will be displayed on the OSD.
Note: The TV will be set to factory shipping conditions.
Do not unplug set or press any buttons during this
operation.

2.2 Comb filter adjustment
Adjustment preparation
(1) Receive the color bar signat at the regular tuning point.
(2) Connect the oscilloscope to the emitter of Q312.
(3) Setthe brightness to Max (+31) and set the other controls
o typ (0).
(4) Setthe Al to OFF,

Adjustment procedure
(1) Check that the residual signal level is 50mVp-p or less.

Note: The chroma signal level is the point shown below.
CHROMA SIGNAL LEVEL
HORIZONTAL SYNC PERIOD
Note: Use a 10:1 probe.

*Use an oscilloscope with a 20mV/div resolution.

2.3 Horizontal coarse AFC adjustment (R367)
Adjustment preparation
(1) Receive the reverse cross-hatch pattern signal. {Cross-hatch
lines are black.) .
(2) Connect the oscilloscope to 1501 pin @ {¥-in) and pin @8
(Horizontal pulse out).

Adjustment procedure
(1) Adjust R367 (AFC) for 10us delay between pin @ and @

60SX10B/11K
508X7P

7 1501

PIN 55
(Y-iN)
u,.J b 1501

H PIN 26
— (H-OUT)

11us +/-0.1ps

3. FINAL ASSEMBLY ADJUSTMENT
3.1 Optical sysiem adjustment
3.1.1. Focus adjustment

Adjustment preparation

{1} The set can face in any direction, west, east, north or
south.

(2) Receive the cross-hatch pattern signal.
CONTRAST: CENTER
BRIGHTNESS: CENTER

{3) The electrical focus adjustment should have been
completed.

{4) The centering DY inclination should have been adjusted.

Adjustment procedure

{1

@

e

3)

(4

o

(5)

Loosen the fixing screw on the lens cylinder so that the lens
cylinder can be turned. (Be careful not to loosen too much.

if it is loosened too much, ratiling when tightening becomes
greater and the focus may drift.) After completing steps (5), (8)
and {7) below, tighten the fixing screws for each lens with a
torque of 7-12kg/cm.

Apply covers to 2 of R, G and B lenses, and project a single
color on the screen and adjust in sequence. (The adjusiment
order of R, G and B is only an example.)

For each of the R, G and B lenses, observe the color aberration
generated on the outer circumference of the cross-hatch bright
line at the center saction + pilches vertically and horizontally
from the center,

I the lens adjustment knob is turned clockwise, viewed from
the front, the color aberration changes as follows.

Lens Change of color aberration
Rlens Orange =~ Crimson
Glens Bluems Red
Blens Purple ~+ Green

in case of G lens, set 1o the point where the chromatic
aberration switches from biue to red. If the chromatic aberration
appearing all over the screen is not the same, ohserve the
horizontal bright line at the center of the screen and set io the
position where red chromatic aberration slightly appears
(reference value: 1-3mm) within the cross-hatch pitches
specified in Table below. When the red chromatic aberration
appearing at both sides of the bright line is not equal, observe
the side with larger chromatic aberration when adjusting.

/
CHROMATIC ABERRATION 1C ABE
(REFERENCE VALUE: 1-3mm) g0 MATIC ABERRATION

Red

Set Size Pitch between L1 & L2

50" 4.0 cross-hatch pitches

60" 4.0 cross-hatch piiches
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(6) In case of R lens, set to the position where the chromatic
aberration changes from orange to crimson.
As shown below, observe the horizontal bright line at the center
and set to the position where the crimson chromatic aberration
slightly appears (reference value: 1-3mm) within the cross-
hatch pitches specified in Table below. Change the signal and
fine-adjust in the same way as the G lens.

s b
S/

/ 7
CRIMSON CHROMATIC ABERRATION ~ OPANGE CHROMATIC ABERRATION

Set Size Pitch between L
50" 5.0 cross-hatch pitches
60" 5.0 cross-hatch pitches

(7) In case of B lens, set to the position where the chromatic
aberration changes from purple to green.

GREEN CHROMATIC ABERRATION
PURPLE CHROMATIC ABERRATION

i
T

Notes: (1) Fixing screw (2) Color aberration

FIXING SCREW COLOR ABERRATION
NEN
B
Pt
LLLLLTE L7777
ITITT LLITT]
N
P

CROSS-HATCH

(3) Since the G light is very important for picture quality and
performance, pay special attention in its adjustment.

Note: Be careful not to touch the lens with your fingers

when adjusting.

(4) Forred, setting to the center between orange and crimson
is optimum.

(5) For blue, setting to the center between purple and green
is optimum.

3.2 Signal sysiem adjustiment
3.2.1. White balance adjustment
(1) Screen adjustment
(2) High brightness white balance
(3) Low brightness white balance

Screen adjustment VRs Drive adjustment VRs

Red: RB804R Red: R874
Green: R804G Green: R843
Blue: R804B

Adjustment preparation

(1) Start adjustment 20 minutes or more after the power is
turned on.

(2) The vertical incident illumination on the screen should be 20 lux
or less.

(3) Receive the white raster.

(4) Set the drive adjustment VRs (red and green) to their
mechanical centers.

(5) Turn the screen adjustment VRs (red, green, blue) fully counter-
clockwise.

(6) Set video preference setting white control to warm position.

(7) Set the 8301 switch to the front as viewed from the front of
the signal P.W.B. (Set to SERVICE side.)

Adjustment procedure

(1) Gradually turn the screen adjustment VRs (red, green, blue)

clockwise and set them where the red, green and blue slightly

bright lines just appear evenly on the screen.

) Return 8301 to the NORMAL side.

3) Set the brightness and black level controls to minimum and tumn
the sub brightness adjustment VR (R325) and set so that the
white raster can be seen slightly.

) Set the brightness and black level controls to maximum.

(5) Adjust the high brightness white balance using the drive

adjustment VRs (red, green).

(6) Set the brightness to 3ft-L. amount or less using the brightness
and black level controls.

(7) Adijust the low brightness white balance using the screen
adjustment VRs (red, green, blue). (Visually adjust.)

(8) Check that high brightness white balance is obtained.

If it does not, return to step (5).

Note: When adjusting the white balance, if the horizontal single
raster is to be obtained using 8301, check that the screen
adjustment VRs are turned fully counterclockwise. Since the
phosphorescent surface of the CRT is likely to be burnt,
be careful.

White balance: 7500°K+OMPCD
Color coordinate:  X.....0.301
Y....0.310

3.2.2. Sub brighiness adjustment (R325)

Adjustment preparation

(1) Start adiustment 20 minutes or more after the power is turned
ori. Receive the color bar signal.

(2) Set the contrast and color controls to minimum.

(3) Set the brightness to -6 (-3 position shown on the display).

(4) The vertical incident illumination on the screen schould be 20
lux or less.

75%

AT A AS Ad Al A2 Al pp——— GRAY SCALE

b NN
¢ N
4 \ Should sink to black
Q i W 100%" HU(\ Should rise slightly from black

Adjustment procedure

(1) Adjust so that the points A1 and A2 sink to black and A3
slightly above it rises using the sub brightness adjustment
VR (R325).



3.2.3. Sub picture adjustment (R506-B, R505-G, R502-R)
Adjustment preparation
(1) Start adjustment after power is on for 20 minutes.
(2) Use a white raster signal for adjustment.
(8) Press "FREEZE" on the remote control to display the sub
picture.
(4) Set contrast to center, brightness minimum, Al off,

Adjustment procedure

(1) Connect oscilloscope to TP802B and adjust R506 to match
blue level of main and sub pictures.

(2) Repeat for TPB02G and R505 green, TP802R and R502
for red.

1V

SUB PICTURE
WHITE

Note: If the sub picture has a signal sag, adjust level at center
point.

VERTICAL SAG

|
]

CENTER POINT

3.2.4. Surround operation check
Adjustment preparation
Input the following audio signals to the audio input of the
VIDEO INPUT terminals.
*When checking surround:
L CH: 400Hz sine wave 475mVrms
R CH: BkHz sine wave 475mVrms
*Set the AUDIO PREFERENCE SETTING for INT. SPEAKERS
ON.
*Set the volume controls of FRONT, CENTER and REAR
to around their centers.
*Set the BASS, TREBLE and BALANCE to TYP.
Note: Front waveform: Front speaker output of the set
Rear waveform: Rear speaker output of the set

3.2.4.1. Surround off check
Adjustment procedure
(1) Set to SURROUND: OFF and check that the waveform
shown below is obtained.

FRONT

L
/\/ (400Hz)
R

Note: The rear and center will have no output.

B60SX10B/11K
50SX7P

3.2.4.2, Surround off/monaural check
Adjustment procedure
Check that the following waveform is obtained. The amplitudes
of 2 channels are equal.

FRONT

/ 7/ (400Hz)
L /\\\/ (400Hz)

Note: Monaural check can be omitted. The rear and center
have no output.

3.2.4.3. Matrix surround check

Adjustment procedure

(1) Set to SURROUND; MATRIX.

*Check that the following waveforms are obtained.

eFront:  Check that the phases of R and L are different and
400Hz is superimposed on 5kHz. The amplitudes of R
and L are different.

*Rear:  Check that the phases of R and L are opposite and
400Hz is superimposed on 5kHz. The amplitudes of R
and L are different.

FRONT REAR

Note: Center has no output.

3.2.4.4. Matrix surround/monaural check
Adjustment procedure
Check that the following waveforms are obtained.
*Front: R and L waveforms are almost equal.
*Rear: R and L waveforms are almost zero.

FRONT REAR

N4
VAN
L

Note: Center has no output.

3.2.4.5. Hall surround check

Adjustment procedure

(1) Set to SURROUND: HALL.

*Front:  Check that the phases of R and L signals are
different and 400Hz is superimposed on 5kHz.

*Rear: Check that the R and L are opposite and 400Hz is
superimposed on 8kHz. The R and L amplitudes
are equal.

FRONT REAR

Note: Amplitude levels of front R and L are not even depending
on the P.W.B. Center has no output.
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3.2.4.6. Hall surround/monaural check
Adjustment procedure
Check that the following waveforms are obtained.
sFront:  The phases of R and L are different.
The amplitudes are different.
«Rear:  The phases of R and L are opposite.
The amplitudes of R and L are equal.

FROM REAR

N NN /\/\\/

Note: The monaural check can be omitted. Amplitude levels of
front R and L are not even depending on the P.W.B.
Center has no output.

3.2.4.7. Dolby surround check
Adjustment procedure
{1) Set to SURROUND: DOLBY
*Check that the following waveforms are obtained.
«Front:  400Hz is superimposed on 5kHz.
*Rear: R and L are the same signal and 400Hz
is superimposed on 5kHz,

FRONT REAR

Note: MODE: PRO-LOGIC
CENTER: NOCRMAL
Set as above.

3.2.4.8. Dolby surround/monaural check
Adijustment procedure
Check that the following waveforms are obtained.
sFront: R and L waveforms are the same signal.
*Rear. (Almaost no output from both R and L.}

FRONT REAR

ﬁ/\\\/’
N[
N

observe the vertical
line to adjust

Note: Directly observe the screen by eye without using a mirror.

3.2.6. Horizontal AFC adjustment (R367)

Adjustment preparation

(1) Receive the reverse cross-hatch pattern signal. (Cross-
hatch lines are black.)

(2) Set CONTRAST to maximum BRIGHTNESS to center.

(3) Lens focus should be completed.

(4) Electrical focus should be coarse adjusted.

{5) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service swilch
located on the front panel, and then press the power button.
Use a small insulated tool o reach inside the control panel to
press the switch.

(6) Raster inclination should be completed,

Adjustment procedure

(1) Project only green color. Cover R & B lenses or short 2P
mini connectors on CPT P.W.B.'s.

(2) Adjust H-size to minimum. R649 fully counterclockwise.

(3) Adjust green centering magnet {located on DY) 1o shift
picture left to display edge of raster,

{4) Adjust AFC (R367) so foldover of front porch occurs.
Amount of foldover is 1/2 to 2/3 of front porch (£,).

Sl S

[%Héw
124, <L, < 234, 2
L=t

Mote: (1) Front and back porch of video should be equal.
{2) If adjustment is difficult with test pattern,
follow adjustment 2.3.

Note: Front side check can be omitted. 3.3.DEFLECTION SYSTEM ADJUSTMENT

3.3.1. Raster inclination adjustment (Deflection voke
3.2.5. Shoot balance adjustment (R333) ' ! ( yoke)

Adjustment preparation

(1) Receive the reverse cross-hatch pattem signal. (Cross-
hatch lines are black.)

(2) Set the video condition fo factory resel.

(3) Turn the shoot balance adjustment VR (R333) fully counter-
clockwise.

Adjustment procedure

Gradually turn the shoot balance adjustment VR (R333) clockwise
and adjust so that the width of pre-shoot and over-shoot of the
vertical line (black) shown in the circle pattern are balanced.
(Visually adjust.)

Adjustment preparation

(1) The set can face east or west.

{2) Input the single cross test signal.

{3) CONTRAST: MAX
BRIGHTNESS: CENTER

{4) The lens focus adjustment should have been completed.

(5) The electric focus should have been coarse adjusted.

(6) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service swilch
located on the front panel, and then press the
power button. Use a small insulated too! to reach inside the
control panel to press the switch.

{7) Start adjustment 20 minutes or more after TV is turned on.

Adjustment procedure

(1) Apply covers fo the R and B lenses and project only
green light.

(2) Turn the G deflection yoke and adjust the vertical raster
inclination.
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(3) Then, remove the cover of R or B lens and project red or 3.3.3. Size adjustment
blue light and green light together on the screen. 3.3.3.1. Vertical size adjustment (R612)
(4) Turn the deflection yoke of R or B and set so that the Adjustment preparation
inclination of R or B with respect to the green light is as (1) The set can face east or west.
shown below on the top and bottom sides. (2) Input the single cross test signal.
(5) After raster inclination adjustment, fixing screw of DY should (3) CONTRAST: MAX
be screwed with 12+2 kgecm torque. BRIGHTNESS: CENTER
(4) The lens focus adjustment shouid have been completed.
‘{1 < (5) The electric focus should have been coarse adjusted.
"9! ‘E“ l1 = +-2mm (6) The digital convergence RAM should be cleared (uncorrected

state). With the TV set off, press and hold the service switch
located on the front panel, and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.

(7) Start adjustment 20 minutes or more after TV is turned on.

GREEN—>| —RED OR
i BLUE

Adjustment procedure
(1) Tumn cnly the green by applying covers to the red and blue
lens or shorting the 2 pin TS connectors on the red and blue

[9{ - B : CPT P.W.B.

2 CROSSHATCH (GREEN) @) T_urn vertical amplitude adjustment VR (3612) so that’the
distance between the top and bottom horizontal lines is equal
5112 < +2mm to the size shown in the table.
Size I
Notes: (1) If internal cross-hatch does not appear after 50" 650 + 5mm
clearing RAM data, press front panel service
switch again. 60" 770 £ 5mm

(2) To restore old RAM data, turn TV off and on.
Note: (1) Ifinternal cross-hatch does not appear after clearning
3.3.2. Raster position adjustment RAM data, press front panel service switch again.
Adjustment preparation (2) To restore old RAM data, turn TV off and on.
(1) The set can face east or west.
(2) Input the single cross test signal.
(3) CONTRAST: MAX —
BRIGHTNESS: CENTER —
(4) The lens focus adjustment should have been completed.
(5) The electric focus should have been coarse adjusted. — £
(6) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service switch
located on the front panel, and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.
(7) Start adjustment 20 minutes or more after TV is turned on.

3.3.3.2. Horizontal adjustment (R649)

Adjustment procedure Adjustment preparation
(1) Turn the centering magnets for red and blue to satisfy the (1) The set can face east or west.
condition below. The horizontal lines should match with green. (2) Input the single cross test signal.
(3) CONTRAST: MAX
Size Vert. Line Side of Green BRIGHTNESS: CENTER
o (4) The lens focus adjustment should have been completed.
5 Red /, 7mm left (8) The electric focus should have been coarse adjusted.
50" Blue /, 42mm right (6) The digital convergence RAM should be cleared (uncorrected
- state). With the TV set off, press and hold the service switch
60 Red /, Omm left located on the front panel, and then press the
60" Blue £, 40mm right power button. Use a small ingu!ated tool to reach inside the
control panel to press the switch.

(7) Start adjustment 20 minutes or more after TV is turned on.

SN— Adjustment procedure
\J (1) Project only green, the same as 3.3.3.1.
(2) Turn horizontal amplitude adjustment VR (R635) so second
vertical line from left and second vertical line from right is equal

paN to the size shown in the table.
Geometric
center of Size !
the screen

: 50" | 950+ 5mm
Ty 60" | 1140+ 5mm

£ iy
Notes: (1) If internal cross-hatch does not appear after
clearing RAM data, press front panel service
switch again.
(2) To restore old RAM data, turn TV off and on.
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Center

el

Note: (1) Ifinternal cross-hatch does not appear after clearmning
RAM data, press front panel service switch again.
(2) To restore old RAM data, turn TV off and on.

3.3.4 Focus adjustment

3.3.4.1. Beam alignment

Adjustment preparation

(1) Adjust at least 30 minutes after turning on power switch.

{(2) The static convergence data should be cleared
(see section 2.1 Memory initialization).

(3) Raster inclination, centering, horizontal and vertical amplitudes
and optical focus adjustment should be completed.

(4) Contrast: Max.

Other items: Typ.

(5) Receive cross-hatch signals. (Use of internal cross-hatch
signals allowed.)

(6) Short-circuit all metal parts (metal fittings, centering magnet)
instailed on the projection tubes to GNDs of the projection
tubes.

Since metal parts are charged with electricity, shocks may be

caused if they are not short-circuited.

Adjustment procedure

(1) Green (G) tube beam alignment adjustment. Short-circuit 2P
subminiature connector plug pins of Red (R) and Blue (B)
on the CPT boards and project only Green (G) tube.

(2) Put Green (G) tube beam alignment magnet to the cancel
state as shown below.

(3) Turn the Green (G) static focus (Focus Pack) counterclockwise
all the way and make sure of position of cross-hatch center on
screen. (Halo state.)

(4) Tumn Green (G) static focus (Focus Pack) clockwise all the way.

(Blooming state.)

(5) Turn two magnets forming alignment magnet in any desired
direction and move cross-hatch center to position found in (3).

(6) Ifimage position does not shift when Green (G) static focus
(Focus Pack) is turned, Green (G) beam alignment has been
completed.

(7) Ifimage position shifts when Green (G) statis focus (Focus
Pack) is turned, repeat (2)-(6).

(8) Conduct beam alignment for Red (R) focus: Focus Pack EFPK
Blue (B) focus: Focus Pack EFPK

(9) Upon completion of adjustment, fix beam alignment magnets
with white paint.

3.3.4.2. Beam shape adjustment

Adjustment preparation

(1) The beam alignment should have been completed.

(2) The raster inclination, centering, horizontal/vertical amplitude
and optical focus adjustments should have been completed.

(3) Contrast: Max
Other time: Typ.

(4) Input the dot signal.

Adjustment procedure

(1) Green PRT beam shape adjustment. Short-circuit 2P submini
connectors on Red and Blue CPT P.W.B.s to project only the
Green beam.

ZERO FIELD SPACER
(NO ADJUSTMENT)

10

(2) Turn the green static focus fully clockwise. (Blooming.)

(3) Make the dot at the screen center a true circle using the 4-pole
magnet as shown below.

{(4) Also adjust the Red and Blue PRT beam shapes according
to the steps (1) to (3).

(5) After the adjustment is completed, return R, G and B static
VRs to the Just focus point.

PRT SURFACE SIDE
=1
‘ == 4POLE BEAM SHAPE
b e ? CORRECTION MAGNET
> ]
f = e 2-POLE BEAM
VL 1 ALIGNMENT MAGNET

TRUE CIRCLE SPECIFICATION
N |
4 |
| b

/
\// !L TRUE CIRCLE DEGREE: a/b

SPECIFICATION: 0.9-1.1
— .___,.{

3.3.4.3. Static focus adjustment

Adjustment preparation

(1) The raster inclination, centering, horizontal/vertical amplitude
and optical/electrical focus beam alignment should have
been adjusted.

(2) The static convergence data should be cleared.

(3) Contrast: More than MAX-5 STEP
Brightness: Center (Reset point)

{4) Receive the cross-hatch pattern signal.

(5) Apply covers to the lenses of colors other than the color to be
adjusted and project a single color.

Adjustment procedure

(1) Red (R), Green (G) and Blue (B) static focus adjustment.
Vary the static focus VR {focus pack EFPK) and make
the center of the cross-hatch pattern clearest.

(2) Observe the corners of the picture and check that the focus
does not get conspicuously worse.

OBSERVING POINTS OF THE CORNER
OF THE PICTURE

LY £

%

OBSERVING POINTS

3.3.5. Blue defocus adjustment

Adjustment preparation

(1) Optical and electrical focus adjustment should have been
completed.

(2) The convergence adjustment should have been completed.
Coarse-adjustment is acceptable for convergence.

(3) Brightness: Max.
Other items: Typ.
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Adjustment procedure (3) RV,BV RH, BH
(1) Input an all-white signal shown below to VIDEO input. . .
(2) Short-cireuit 2P sub-mini connectors on the red and green R @ Smm 8 R @ > ® r
CPT P.W.B.s to display only the blue beam. Smm ﬁ | |
(8) Turn the B static (Focus Pack) fully clockwise. - 'TM It el “T - S —md |
(4) Measure the brightness at the center of the screen and turn the i + '
B static (Focus Pack) counterclockwise to adjust the brighiness o 4_ I i _ ~L . e aadelil
of blue as shown in Table below. ¥ ! i
(5) After the adjustment is completed, if blue exceeds the R ® OF:! B8 P N N P ® 8
specification, turn and adjust focus so that the sticking out part ' '
of blue satisfies the specification. If the adjustment cannot be done, turn the centering magnets for R
and B and re-adjust the R and B raster position.
ALLWHITE SIGNAL WAVEFORM Note: (1) S{;;:ae?ézofﬁ?:;g;g?i és set to standard mode during
T TERMINATION CONDITION: OPEN '
e 2Vpp 3.4.2. Digital convergence adjustment
- 0.5v Note: |[f replacing a PRT, DY, etc. perform auto-digital
) convergence first. (Press front panel MAGIC FOCUS

switch when in normal customer mode). This can eliminate
the need for a complete digital convergence alignment.

Adjustment preparation

(1) Receive an RF or video signal.
(2) Set controls to factory preset.
(
(

~—

=] =
> STICKING QUT OF BLUE
— 3) Install jig screen on the set.
L ﬂm“ 4} Note the center of the video pattern displayed. This is
UNEVENNESS SPECIFICATION: +1od/m? necessary to match dotted lines (adjustment point viewed)
and actual point that is adjusted and displayed by the video
signal.
() Press the front panel service only switch.
The pattern displayed is now the digital convergence mode
) ) I (Fig. 3-4-3).
Defocus brightness specification (6) When performing a complete digital convergence adjustment
Screen Size | Brightness of Biue CLEAR DATA in RAM. See 3.3.1. (1)-(7).

50" 38 cd/m? T
60!) O :

Defocus sticking out specification !
Screen Size Blue stickingout | [T / ''''
50" 2.0mm

60" 2.5mm

Condition: User controls are set to the initial set positions (for Adiustment point
shipment) Measuring point Screen center.

Cautions:  Correct the brightness gauge and amplitude of the JIG SCREEN SPECIFICATION
all-white signal periodically. The aperture angle of

the brighiness gauge is 1°. 121049 GEOMETRIC CENTER OF THE SCREEN
Use a cross-hatch pattern to check. pe—s e

3.4. CONVERGENCE ADJUSTMENT Ea9)
3.4.1. Static convergence adjustment
Adjustment preparation dong
(1) The screen can face east or west,
(2) Display the cross pattern signal or the cross-hatch pattern
signal.
(3) R, G and B lens focus adjustment and R, G and B raster
inclination adjustment should have been completed.
(4) The following adjustment for G raster should have been
completed.
(5) R and B raster position {centering magnet) adjustment should
have been completed.
(6) The dynamic convergence should have been coarse
adjusted previously.

925.4
(769.2)

[
I 1227.2
(1020.8)

GEOMETRIC CENTER OF THE SCREEN

Adjustment procedure
(1) Press front panel MAGIC FOCUS button until "STATIC MODE"
appears. Notes: (1) Jig screen part number:
(2) Check that the variable range of the static convergence 50" - H310354
adjustment is obtained as shown below using the cursor 60" - H310355
buttons of the remote control transmitter. (2) If only minor adjustments to convergence are needed,
the jig screen is not necessary. Use digital data stored
in memory and one color as a reference (red, green,
or blue). DO NOT CLEAR DATA and WRITE to ROM
memory.

MODEL; 60" (50"}
UNIT: mm

11
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3.4.2.1.

Phase adjustment (service mode)

Adjustment preparation

{1)

PHASE adjustment — This is to match the digital convergence
cursor position to the video image displayed, and to match the
digital convergence cursor position (dotted lines) to digital
convergence data position (bent lines).

Adjustment procedure

(1)

Press the SRD button on the remote to select phase
adjustment. (Only Green displayed)

Identify the bent lines and use the cursor buttons to move
the dotted lines in between as shown.

Press SRD to exit PHASE mode.

Press ENTER & times to display external signal.

ldentify center of active video, then press ENTER 5 times to
return to internal cross-hatch.

Press SRD (phase adj.), and use 2, 4, 5 and 6 to position
internal cross-hatch center on active video center identified
in step (5).

Press SRD to exit PHASE mode.

REFORE
i
|
|
I
ACTIVE === 7 g
VIDEO | !
CENTER \ \
FROM Y | ™~
STEP (5) | USE CURSOR
! KEYS TO MOVE
! DOTTED LINES
; BETWEEN BENT
K ? \ | LINES FIRST
I
|
|
T

] 1

THEN USE NUMBER KEYS TO MATCH INTERNAL
CROSSHATCH CENTER TO ACTIVE VIDEO CENTER

3.4.2.2. Raster position adjustment
Adjustment preparation

O

Position adjustment — This will move an entire color.

Use this adjustment to match colors at the center

of the screen. (Active video center from external signal and
physical screen center should now match from phase adj.
34.2.1).

Use the buttons below to switch color to adjust.

"RECALL" - Green

"Q" - Red

"AVX" - Blue

Adjustment procedure

(M

(2)
(3)

Press the FREEZE button. Extra horizontal lines appear
to confirm raster position mode.

Use the cursor buttons to adjust position.

Press FREEZE again to exit raster position mode.

Notes: (1) Other functions cannot be accessed when in raster

position adjustment mode. Press FREEZE and
confirm extra horizontal lines disappear to exit raster
position mode.

(2) Press MENU to switch between all colors displayed or
adjustment color and Green only.

3.4.2.3. Convergence point adjustment

Adjustment preparation
(1) Select color to adjust.

"RECALL" - Green

"0" - Red

"AVX" - Blue
(2) Use 4, 6, 2, and 5 to move the cursor position {dotted lines).
(3) Use cursor buttons to move the convergence point.
(4) Three adjustment modes are available:

1. (3x3) Press "RECALL" 5 times

2. (7x5) Press "O" 5 times

3. (13x9) Press "AVX" 5 times

For touch-up, only the (13x9) mode is necessary. This will adjust
every cross-hatch intersection point on the screen.

For complete adjustment, start with {3x3) mode. This will adjust
center point and eight edge points only, but will greatly reduce
adjustment time. Then use (7x5) mode, and finally (13x9) mode
to finish convergence.

if “S" distortion appears between cross-hatch lines repeat (7x5)
mode to change calculation process while adjusting to remove
distortion, then return to (13x3) mode to finish touch-up
convergence.

Adjustment procedure

(1) Start adjustment at the center of the screen.

(2) Continue adjustment at next closest position.

(3) Adjust center area first, and ending with edge sections.

(4) Press the Al button to perform interpolation operation.

This process will take about 15 seconds and no picture
will be seen at this time.

(5) After interpolation, check convergence again and repeat
(1)-(8) if necessary.

(6) When convergence is acceptable, press SHIFT to write
data to ROM memory. ROM WRITE? is displayed to alarm
system that ROM will be overwritten with new data. Press
the SHIFT bution again to write displayed data to ROM.

(7) DATA WRITE TO ROM will take approximately 20 seconds
and no picture will be displayed.

(8) Green dots will be displayed when operation is complete.

(9) Press MUTE to return to convergence pattern, then confirm
again convergence is acceptable.

(10) Press SHIFT (ROM WRITE) mode, then press ANT
to initialize sensor data positions.

Notes: (1) Display only green for easier adjustment and match to jig

screen. Press "MENU", THEN PRESS "RECALL".

(2) Perform interpolation and data write to ROM after
green adjustment. Once green has been confirmed to
match jig screen, the jig screen can be removed. Do not
readjust the green color after jig screen has been
removed. This is now your reference color.

(8) Display green and red only and match red to green.

(4) Display all colors and match blue to green and red.
Touch-up red color if necessary.

(56) Existing DATA in ROM can be read by pressing the SWAP
button 2 times. This data can be used after replacing
a component (CRT, DY, etc.) Where complete
convergence adjustment is not necessary be careful not to
overwrite this data.
DO NOT write cleared RAM data into ROM or a complete
convergence adjustment will be necessary. Remember to
try MAGIC FOCUS before starting convergence
adjustment to minimize adjustment time.



3.4.3. Digital convergence remote control

=l

POWER ( :)
CABLE
ROM READ VCR/AUDIO
] [
PIP | [SWAP| [SHIFT
I
PHASE SRD Al FRZ
INITIALIZE ANT | |CBLA| |CBLY
e 5
ADJUSTMENT —— )
ver O
aoo O
A
REMOVE —| S =
COLOR — @
\ 4
voL o on

CURSOR LEFT
CURSOR DOWN

BLUE
(13x9 Adj.)

@ @ @

AVX RECALL

O e

HITACHI

CLU-951MP

- /
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ROM WRITE

CALCULATION

RASTER POSITION

CROSSHATCH / VIDEO MODE

CURSOR UP

CURSOR RIGHT

GREEN
(3x3 Adj.)

RED
(7x5 Adj.)
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4. ADJUSTMENT POINT
4.1. CRT, cabinet locations

FRONT QF TV

RED GREEN BLUE

e
I
i
-
© ©

1. CENTERING MAGNET FOR RED PRT

2. CENTERING MAGNET FOR GREEN PRT

3. CENTERING MAGNET FOR BLUE PRT

4, 4-POLE MAGNET FOR BEAM FORM ADJUSTMENT

5. BEAM ALIGNMENT MAGNET

6. DIGITAL CONVERGENCE MODULE

7. FOCUS PACK (TOP ADJUSTMENTS FOR FOCUS, BOTTOM FOR SCREEN)

14
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|

4.2. Signal PWB, Power/Deflection P.W.B. adjustment points
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4.3. CPT, Control P.W.B., Focus Pack adjustment points
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EXPLODED VIEW (1/3)

%

60SX10B/11K
50SX7P

g, refer to the REPLACEMENT PARTS

Is, use care to select the correct part for the model being

Note: Some parts may appear different than those shown in the exploded view. When orderin

LIST for correct part number. Since this Service Manual covers several mode

serviced.
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EXPLODED VIEW (2/3)

Note: Some parts may appear different than those shown in the exploded view. When ordering, refer to the REPLACEMENT PARTS

LIST for correct part number. Since this Service Manual covers several models, use care to select the correct part for the model being

serviced.
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EXPLODED VIEW (3/3)

Note: Some parts may appear different than those shown in the exploded view. When ordering, refer to the REPLACEMENT PARTS
LIST for correct part number. Since this Service Manual covers several models, use care to select the correct part for the model being

serviced.
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REPLACEMENT PARTS LIST 508X7P

PRODUCT SAFETY NOTE: Components marked with a A\ have special characteristics important to safety. Before replacing any of these components,
read carefully, the PRODUCT SAFETY NOTICE of this Service Manual. Don't degrade the safety of the receiver through improper servicing.

ABBREVIATIONS
Capacitors: CD: Ceramic Disc Resistors: CF: Carbon Film Semiconductors: TR: Transistor
PF: Polyester Film CC: Carbon Composition DI Diode
EL: Electrolytic MF: Metal Oxide Film ZD: Zener Diode
PP: Polypropylene VR: Variable Resistor VA: Varistor
PR: Paper WW: Wire Wound TH: Thermistor
TA: Tantalum FR: Fuse Resistor IC: Integrated Circuit
TM: Trimmer MG: Metal Glaze
SYMBOL PART PART SYMBOL PART PART
NO. NO. DESCRIPTION NO. NO. DESCRIPTION
RESISTORS 56 H420681 | MIRROR METAL B (50SX7P)
N201 QR02272 | AP53/53D INSTRUCTION BOOK
RF09 0700032 | CF 220 OHM +-5% 1/16W V1B DE00823 | P16LGDOOBME (B)
ViG DEC0822 | P16LGDOOHLA (G)
MISCELLANEQUS ViR DEQ0821 | P1BLGDOORFA (R)
UEQ1542 | LENS CRT CHASSIS B. ASS'Y (508X7P)
1 PHO2571 | ULTRA CONTROL PANEL ASS'Y (60SX10B/11K) UEO1543 | LENS CRT CHASSIS B. ASS™Y (60SX10B/11K)
1 PHO2573 | 50SX7P CONTROL PANEL ASS’Y H310354 | DIGITAL CONV. SCREEN (507)
4 NA03233 | LENS CRT METAL H310355 | DIGITAL CONV. SCREEN (60")
5 NJO1361 SENSOR HOLDER BASE (CABINET MOUNT)
6 NJ01301 SENSOR HOLDER
7 FT00001 SOLAR BATTERY (8 LOCATIONS)
8 H311061 | SPEAKER BOX
9 4524911 HEXAGON FLANGEHEAD 4 X 12
12 4187977 | 4 X 25 SELF TAPPING SCREW
13 KS00045 | MIRROR (508X7P)
13 KS00161 | MIRROR (60SX10B/11K)
15 4520771 4 X 18 TAPPING SCREW WITH WASHER
16 4520772 | 4 X 14 HEX HEAD SCREW
17 81481100 | 8 X 1 DRYWALL SCREW
19 6202AAB61 | MIRROR CLEAT (60SX10B/11K)
20 4137975 | 4 X 16 TAPPING SCREW WITH WASHER
21 QD01364 | CABINET ASS'Y (50SX7P)
21 QD01365 | CABINET ASS'Y (60SX10B)
21 QD01372 | CABINET ASSY (60SX11K)
22 QDO1531 | BACK COVER (50SX7P)
23 H810202 | 8 X 3/4 PAN HEAD DRYWALL SCREW (50SX7P)
24 55050006 | MIRROR BOARD ASS’Y (60SX10B/11K)
26 H420781 | MIRROR HANGER (60SX10B/11K)
27 NT00463 | SCREEN FRAME ASS'Y "B” (50SX7P)
27 NT00464 | SCREEN FRAME ASS'Y "B’ (60SX10B)
27 NT00472 | SCREEN FRAME ASSYY (60SX11K)
30 PHO0575 | DECO PANEL {80SX11K)
Ast KQOO0164K | LENS SASS CPC RG2
A32 KQO0166K | LENS
A33 KQO0161K | LENS SASS CPC B
34 QGO0224 | REAR BOARD ASS'Y (508X7P)
34 H512193 | REAR BOARD ASSY (0SX10B/11K)
35 33100010 | MIDDLE BACK COVER (60SX10B/11K)
36 33100009 | UPPER BACK COVER (60SX10B/11K)
A 40 UEQ1561 | LENS CRT BLOCK ASS'Y (R) (50SX7P)
40 UEO1564 | LENS CRT BLOCK ASS'Y (R) (0SX10B/11K)
At UE01562 | LENS CRT BLOCK ASS'Y (G)
N UE01563 | LENS CRT BLOCK ASS’Y (B) (50SX7P)
42 UE01565 | LENS CRT BLOCK ASS'Y (B) (60SX10B/11K)
45 KR00272 | SCREEN ASS’Y (50SX7P)
45 KR00273 | SCREEN ASS'Y (60SX10B/11K)
47 H311036 | SPEAKER GRILL ASSY "B” (508X7P)
47 32110023 | SPEAKER GRILL ASS'Y "B” (60SX10B)
47 32110022 | SPEAKER GRILL ASS'Y (80SX11K)
55 H420671 | MIRROR METAL A (50SX7P)
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CAUTION: Before servicing this chassis, it is important that the service technician read the “Safety
Precaution” and “Product Safety Notices” in this Service Manual.

SAFETY NOTICE

USE ISOLATION TRANSFORMER WHEN SERVICING

Components having special safety characteristics are identified by a Aon the schematics and on the parts list in this
Service Data and its supplements and bulletins. Before servicing the chassis, it is important that the service technician
read and follow the “Safety Precautions” and “Product Safety Notices” in this Service Manual.

*For continued x-radiation protection, replace picture tube with original type of Hitachi approved equivalent type.

SPECIFICATIONS AND PARTS ARE SUBJECT TO CHANGE FORIMPROVEMENT

PROJECTION COLOR TELEVISION

July 1995 HHEA - MANUFACTURING DIVISION
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This service manual is intended for qualified service technicians; it is not meant for the casual do-it-yourselfer.
Qualified technicians have the necessary test equipment and tools, and have been trained to properly and
safely repair complex products such as those covered by this manual.

Improperly performed repairs can adversely affect the safety and reliability of the product and may void
warranty. If you are not qualified to perform the repair of this product properly and safely, you should not risk
trying to do so and refer the repair to a qualified service technician.

WARNING

Lead in solder used in this product is listed by the California Health and Welfare agency as a known
reproductive toxicant which may cause birth defects or other reproductive harm (California Health and Safety
Code, Section 25249.5).

When servicing or handling circuit boards and other components which contain lead in solder, avoid
unprotected skin contact with solder. Also, when soldering do not inhale any smoke or fumes produced.

This television receiver provides display of television closed captioning in accordance with section 5.119 of
the FCC rules.
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SAFETY PRECAUTIONS

1. Before returning an instrument to the customer, always
make a safety check of the entire instrument, including
but not limited to the following items:

a. Be sure that no built-in protective devices are defec-
tive and/or have been deleted during servicing. (1)
Protective shields are provided on this chassis to
protect both the technician and the customer. Cor-
rectly replace all missing protective shields, includ-
ingany removedfor servicing convenience. (2) When
reinstalling the chassis and/or other assembly in the
cabinet, be sure to put back in place all protective
devices, including but not limited to, nonmetallic
control knobs, insulating fishpapers, adjustment and
compartment covers/shields, and isolation resistor/
capacitor networks. Do not operate this instru-
ment or permit it to be operated without all pro-
tective devices correctly installed and function-
ing. Servicers who defeat safety features orfail to
perform safety checks may be liable for any
resulting damage.

b. Be sure that there are no cabinet openings through
which an adult or child might be able to insert their
fingers and contact a hazardous voltage. Such open-
ings include, but are not limited to (1) spacing
between the picture tube and cabinet mask, (2)
excessively wide cabinet ventilation slots, and (3) an
improperly fitted and/or incorrectly secured cabinet
back cover.

c. Antenna Cold Check — With the instrument AC
plug removed from any AC source, connect an elec-
trical jumper across the two AC plug prongs. Place
the instrument AC switch in the on position. Connect
one lead of an ohmmeter to the AC plug prongs tied
together and touch the otherohmmeterleadinturnto
each tuner antenna input exposed terminal screw
and, if applicable, to the coaxial connector. If the
measured resistance is less than 1.0 megohms or
greater than 5.2 megohms, an abnormality exists
that must be corrected before the instrument is
returned to the customer. Repeat this test with the
instrument AC switch in the off position.

d. Leakage Current Hot Check — With the instrument
completely reassembled, plug the AC line cord
directly into a 120V AC outlet. (Do not use an isola-
tion transformer during this test.) Use a leakage
current tester or a metering system that complies
with American National Standards Institute (ANSI)
C101.0 Leakage Current for Appliances and Under-
writers Laboratories (UL) 1410, (50.7). With the in-
strument AC switch firstin the on position and thenin
the off position, measure from a known earth ground
(metal waterpipe, conduit, etc.) to all exposed metal
parts of the instrument (antennas, handle bracket,
metal cabinet, screw heads, metallic overlays, con-
trol shafts, efc.), especially any exposed metal parts
that offer an electrical return path to the chassis. Any
current measured must not exceed 0.1 milliamps.
Reverse the instrument power cord plug in the outlet
and repeat test.

LEAKAGE

CURRENT
TESTER

(READING
SHOULD NOT
BE ABOVE 0.5 mA}

DEVICE
UNDER
TEST

TEST ALL
EXPOSED METAL
SURFACES

2.WIRE CORD
@D | aLso TEST WiTH PLUG ¢ i ' 4
REVERSED EARTH
(USING AC ADAPTER - GROUND

PLUS AS REQUIRED)

AC Leakage Test

ANY MEASUREMENTS NOT WITHIN THE LIMITS
SPECIFIED HEREIN INDICATE A POTENTIAL
SHOCK HAZARD THAT MUST BE ELIMINATED
BEFORE RETURNING THE INSTRUMENT TO THE
CUSTOMER OR BEFORE CONNECTING THE
ANTENNA OR ACCESSORIES.

. High Voltage —This receiveris provided with a hold

down circuit for clearly indicating that voltage has
increased in excess of a predetermined value. Com-
ply with all notes described in this Service Manual
regarding this hold down circuit when servicing, so
that this hold down circuit may correctly be operated.

. Serviceman Warning — With minimum contrast

and brightness, operating high voltage in this re-
ceiver is lower than 31.6kV. In case any component
having influence on high voltage is replaced, confirm
that high voltage with minimum contrast and bright-
ness is lower than 31.6kV.

To measure H.V. use a high impedance H.V. meter.
Connect (-) to chassis earth and (+) to the CRT
anode button. (See the following connection
diagram.)

Note: Turn power swiich off without fail before the
connection to the anode button is made.

High voltage
connector

High impedance Deflection P.W.B.
H. V meter
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g. X-radiation — TUBE: The primary source of X radiation
inthis receiveris the picture tube. The tube utilized for the
above mentioned function in this chassis is specially
constructed to limit X radiation emissions.

For continued X radiation protection, the replacement
tube must be the same type as the original, HITACHI
approved type.

When troubleshooting and making test measurements in
areceiver with a problem of excessive high voltage, avoid
being unnecessarily close to the picture tube and the high
voltage component.

Do not operate the chassis longer than is necessary to
locate the cause of excessive voltage.

R-Lens
G-Lens
B-Lens

Shield Plate C

h. X-Radiation Shield —

1) This receiver is provided X-ray shield plates for the
protection of X-radiation. Do not remove X-ray shield
plates A, B, C, or D shown in Fig. 1 unnecessarily,
when troubleshooting and/or making test measure-
ments.

2) To prevent X-radiation, after replacement of picture
tube and lens, confirm these components to be fixed
correctly to bracket and cabinet, and not to be taken
off easily.

Shieid Plate A

Glass Lens for Shielding

Shield Piate B

Shield Plate C

Shield Plate D

Detailing X-radiation shield.
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2. Read and comply with all caution and safety-related 6. Observe original lead dress. Take extra care to assure

notes on or inside the receiver cabinet, on the receiver
chassis, or on the picture tube.

. Design Alteration Warning — Do not alter or add to the
mechanical or electrical design of this TV receiver.
Design alterations and additions, including but not
limited to, circuit modifications and the addition of items
such as auxiliary audio and/or video output connectors,
might alter the safety characteristics of this receiver and
create a hazard 1o the user. Any design alterations or
additions may void the manufacturer’'s warranty and may
make you, the servicer, responsible for personal injury
or property damage resulting therefrom.

. Picture Tube Implosion Protection Warning — The
picture tube in this receiver employs integral implosion
protection. For continued implosion protection, replace
the picture tube only with one of the same type number.
Do not remove, install, or otherwise handle the picture
tube in any manner without first putting on shatterproof
goggles equipped with side shields. People not so
equipped must be kept safely away while picture tubes
are handled. Keep the picture tube away from your body.
Do not handle the picture tube by its neck.

. Hot Chassis Warning — a. Some TV receiver chassis
are electrically connected directly to one conductor of
the AC power cord and may be safety serviced without
an isolation transformer only if the AC power plug is
inserted so that the chassis is connected to the ground
side of the AC power source. To confirm that the AC
power plug is inserted correctly, with an AC voltmeter
measure between the chassis and a known earth
ground. If a voltage reading in excess of 1.0V is obtained,
remove and reinsert the AC power plug in the opposite
polarity and again measure the voltage potential between
the chassis and a known earth ground. b. Some TV
receiver chassis normally have 85V AC (RMS) between
chassis and earth ground regardiess of the AC plug
polarity. These chassis can be safely serviced only with
an isolation transformer inserted in the power line
between the receiver and the AC power source, for both
personnel and test equipment protection. ¢. Some TV
receiver chassis have a secondary ground system in
addition to the main chassis ground. This secondary
ground system is not isolated from the AC power line.
The two ground systems are electrically separated by
insulating material that must not be defeated or altered.

correct lead dress in the following areas: a. near sharp
edges, b. near thermally hot parts — be sure that leads
and components do not touch thermaily hot parts, ¢. the
AC supply, d. high voltage and e. antenna wiring. Always
inspect in all areas for pinched, out-of-plate, or frayed
wiring. Do not change spacing between components, and
between components and the printed circuitboard. Check
AC power cord for damage.

. Components, parts, and/or wiring that appear to have

overheated or are otherwise damaged should be re-
placed with components, parts, or wiring that meet origi-
nal specifications. Additionally, determine the cause of
overheating and/or damage and, if necessary, take cor-
rective action to remove any potential safety hazard.

. PRODUCT SAFETY NOTICE —Many TV electrical and

mechanical parts have special safety-related character-
istics some of which are often not evident from visual
inspection, nor can the protection they give necessarily
be obtained by replacing them with components rated for
higher voltage, wattage, etc. Parts that have special
safety characteristics are identified Hitachi service data
by shading on schematics and by a (A) in the parts
list. Use of a substitute replacement that does not have
the same safety characteristics as the recommended
replacement part in Hitachi service data paris list might
create shock, fire, and/or other hazards. Product safety
is under review continuously and new instructions are
issued whenever appropriate. For the latest information,
always consult the appropriate current Hitachi service
literature. A subscription to, or additional copies of
Service literature may be obtained at a nominal charge
from Hitachi.
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SERVICING PRECAUTIONS

CAUTION: Before servicing instruments covered by this
service data and its supplements and addenda, read and
follow the SAFETY PRECAUTIONS on page 3 of this publi-
cation.

NOTE: If unforeseen circumstances create conflict between
the following servicing precautions and any of the safety
precautions on page 3 of this publication, always follow the
safety precautions. Remember: Safety First.

General Servicing Guidelines

1. Always unplug the instrument AC power cord from the AC
power source before:

a. Removingor reinstalling any component, circuit board,
module, or any other instrument assembly.

b. Disconnecting or reconnecting any instrument elec-
trical plug or other electrical connection.

¢. Connecting a test substitute in paraliel with an elec-
trolytic capacitor in the instrument.

Caution: A wrong part substitution or incorrect po-
larity installation of electrolytic capacitors
may result in an explosion hazard.

d. Discharging the picture tube anode.

2. Testhigh voltage only by measuring it with an appropriate
high voltage meter or other voltage measuring device
(DVM, FETVOM, etc.) equipped with a suitable high volt-
age probe. Do not test high voltage by “drawing an arc.”
The H.V. Distribution Box has an internal 400MQ resistor
(bleeder resistor) connected from the high voltage to
ground. After power is removed from the instrument the
high voltage will discharge through the high voltage
bleeder resistor. If the tubes have high voltage after
poweris removed, then the bleeder resistoris defective or
the bleeder ground is disconnected.

3. Discharge the picture tube’s anode at any of the R, G, or
B outputs on the High Voltage distribution box only by (a)
first connecting one end of an insulated clip lead to the
degaussing or kine aquadag grounding system shield at
the point where the picture tube socket ground lead is
connected, and then (b) touch the other end of the
insulated clip lead to the picture tube high voltage distri-
bution box R, G, or Boutput, using an insulating handle to
avoid personal contact with high voltage.

4. Do not spray chemical on or near this instrument or any
of its assemblies.

5. Unless specified otherwise in these service data, clean
electrical contacts by applying the following mixture to the
contacts with a pipe cleaner, cotton-tipped stick or com-
parable nonabrasive applicator: 10% (by volume) Ac-
etone and 90% (by volume) isopropyl alcohol (90%-99%
strength). Caution: This is a flammable mixture. Unless
specified otherwise in these service data, lubrication of
contacts is not required.

6. Do not defeat any plug/socket B+ voltage interlocks with
which instruments covered by this service data might be
equipped.

7. Donotapply AC power to this instrument and/or any of its
electrical assemblies unless all solid-state device heat
sinks are correctly instalied.

8. Always connect the test instrument ground lead to the
appropriate instrument chassis ground before connect-
ing the test instrument positive lead. Always remove the
test instrument ground lead last.

9. Use with this instrument only the test fixtures specified in
this service data.

CAUTION: Do not connect the test fixture ground strap
to any heatsink in this instrument.

Electrostatically Sensitive (ES) Devices

Some semiconductor (solid state) devices can be damaged

easily by static electricity. Such components commonly are

called Electrostatically Sensitive (ES) Devices. Examples of
typical ES devices are integrated circuits and some field-
effect transistors and semiconductor “chip” components.

The following techniques should be used to help reduce the

incidence of component damage caused by static electricity.

1. Immediately before handling any semiconductor compo-
nent or semiconductor-equipped assembly, drain off any
electrostatic charge on your body by touching a known
earth ground. Alternatively, obtain and wear a commer-
cially available discharging wrist strap device, which
should be removed for potential shock reasons prior to
applying power to the unit under test.

2. After removing an electrical assembly equipped with ES
devices, place the assembly on a conductive surface
such as aluminum foil, to prevent electrostatic charge
buildup or exposure of the assembly.

3. Useonlyagrounded-tip solderingiron to solder orunsolder
ES devices.

4, Use only an anti-static type solder removal device Some
solder removal devices not classified as “anti-static” can
generate electrical charges sufficient to damage ES de-
vices.

5. Do not use freon-propelled chemicals. These can gener-
ate electrical charges sufficient to damage ES devices.

6. Do not remove a replacement ES device from its protec-
tive package until immediately before you are ready to
install it. (Most replacement ES devices are packaged
with leads electrically shorted together by conductive
foam, aluminum foil or comparable conductive material.)

7. Immediately before removing the protective material from
the leads of a replacement ES device, touch the protec-
tive material to the chassis or circuit assembly into which
the device will be installed.

CAUTION: Be sure no power is applied to the chassis
orcircuit, and observe all other safety precau-
tions.

8. Minimize bodily motions when handling unpackaged re-
placement ES devices. (Otherwise harmless motion such
as the brushingtogether of your clothes fabric or the lifting
of your foot from a carpeted floor can generate static
electricity sufficient to damage an ES device.)



General Soldering Guidelines

1. Use a grounded-tip, low-wattage soldering iron and ap-
propriate tip size and shape that will maintain tip tempera-
ture within the range 500°F to 600°F.

2. Use an appropriate gauge of resin-core solder composed
of 60 parts tin/40 parts lead.

3. Keep the soldering iron tip clean and well tinned.

4. Thoroughly cleanthe surfacesto be soldered. Use a small
wire-bristle (0.5 inch or 1.25 cm) brush with a metal
handle. Do not use freon-propelled spray-on cleaners.

5. Use the following unsoldering technique.

a. Allow the soldering iron tip to reach normal tempera-
ture (500°F to 600°F).

b. Heat the component lead until the solder melis.
Quickly draw away the melted solder with an anti-
static, suction-type solder removal device or with
solder braid.

CAUTION: Work quickly to avoid overheating the
circuit board printed foil.

6. Use the following soldering technique.

a. Allow the soldering iron tip to reach normal tempera-
ture (500°F to 600°F).

b. First, hold the soldering iron tip and solder strand
against the component lead until the solder melts.

¢. Quickly move the soldering iron tip to the junction of
the component lead and the printed circuit foil, and
hold it there only until the solder flows onto and
around both the component lead and the foil.
CAUTION: Work quickly to avoid overheating the

circuit board printed foil or components.

d. Closely inspect the solder area and remove any
excess or splashed solder with a small wire-bristle
brush.

Use Soldering iron to Pry Leads

IC Removal/Replacement

Some Hitachi unitized chassis circuit boards have slotted
holes (oblong) through which the IC leads are inserted and
then bent flat against the circuit foil. When holes are the
slotted type, the following technigue should be used to
remove and replace the IC. When working with boards
using the familiar round hole, use the standard technique
as outlined in paragraphs 5 and 6 above.

46UX20B/21K
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Removal

1. Desolderand straighten each IC lead in one operation by
gently prying up on the lead with the soldering iron tip as
the solder melts.

2. Draw away the melted solder with an anti-static suction-
type solder removal device (or with solder braid) before
removing the IC.

Replacement

1. Carefully insert the replacement IC in the circuit board.

2. Carefully bend each IC lead against the circuit foil pad
and solder it.

3. Clean the soldered areas with a small wire-bristle brush.
(It is not necessary to reapply acrylic coating to the
areas.)

“Small-signal” Discrete Transistor Removal/Replacement

1. Remove the defective transistor by clipping its leads as
close as possible to the component body.

2. Bend into a “U” shape the end of each of three leads
remaining on the circuit board.

3. Bend into a "U” shape the replacement transistor leads.

4. Connect the replacement transistor leads to the corre-
sponding leads extending from the circuit board and
crimp the "U” with long nose pliers to insure metal to
metal contact, then solder each connection.

Power Gutput Transistor Devices Removal/Replacement
1. Heat and remove all solder from around the transistor
leads.

Remove the heatsink mounting screw (if so equipped).
Carefully remove the transistor from the circuit board.
Insert new transistor in circuit board.

Solder each transistor lead, and clip off excess lead.
Replace heatsink.

SESIENISRN

Diode Removal/Replacement

1. Remove defective diode by clipping its leads as close as
possible to diode body.

2. Bend the two remaining leads perpendicularly to the
circuit board.

3. Observing diode polarity, wrap each lead out of the new

diode around the corresponding lead onthe circuit board.

Securely crimp each connection and solder it.

5. Inspect(onthe circuitboard copper side) the solder joints
of the two “original” leads. If they are not shiny, reheat
them and, if necessary, apply additional solder.

>
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Fuses and Conventional Resistor Removal/Replacement

1. Clipeachfuseorresistorieadattop of circuitboard hollow
stake.

2. Securely crimp leads of replacement component around
stake 1/8 inch from top.

3. Solder the connections.

CAUTION: Maintain original spacing between the re-
placed component and adjacent compo-
nents and the circuit board, to prevent
excessive component temperatures.

Circuit Board Foil Repair

Excessive heat applied to the copper foil of any printed cir-
cuit board will weaken the adhesive that bonds the foil to the
circuit board, causing the foil 1o separate from, or “lift-off,”
the board. The following guidelines and procedures should
be foilowed whenever this condition is encountered.

in Critical Copper Pattern Areas

High component/copper pattern density and/or special volt-
age/current characteristics make the spacing and integrity
of copper pattern in some circuit board areas more critical
than in others. The circuit foil in these areas is designated
as Critical Copper Pattern and is identified and illustrated
in this service data in the section titled Safety Related
Copper Pattern (see data in the section titled Safety Re-
lated Copper Pattern (see table of contents for page
number). Because Critical Copper Pattern requires special
soldering techniques to ensure the maintenance of reliabil-
ity and safety standards, contact your Hitachi personnel.

At IC Connections

To repair defective copper pattern at IC connections, use

the following procedure to install a jumper wire on the

copper pattern side of the circuitboard. (Use thistechnique
only on 1C connections.)

1. Carefully remove the damaged copper pattern with a
sharp knife. (Remove only as much copper as absolutely
necessary.)

2. Carefully scratch away the solder resist and acrylic coat-
ing (if used) from the end of the remaining copper pattern.

: CRIMP AND
SOLDER

Install Jumper Wire and Solder

3. Bendasmall “U”in one end of a small-gauge jumper wire
and carefully crimp it around the IC pin. Solder the IC
connection,

4. Route the jumper wire along the path of the cut-away
copper pattern and let it overlap the previously scraped
end of the good copper pattern. Solder the overlapped
area, and clip off any excess jumper wire.

At Other connections

Use the following technique to repair defective copper pat-
tern at connections other than IC Pins. This technique
involves the installation of a jumper wire on the component
side of the circuit board.

DEFECTIVE
COPPER —_
REMOVED

St

insulated Jumper Wire

1. Remove the defective copper pattern with a sharp knife.
Remove at least 1/4 inch of copper, to ensure that a
hazardous condition will not exist if the jumper wire
opens.

2. Trace along the copper pattern from both sides of the
pattern break and locate the nearest component that is
directly connected to the affected copper pattern.

3. Connectinsulated 20-gauge jumper wire from the lead of
the nearest component on one side of the pattern break
to the lead of the nearest component on the other side.
Carefully crimp and solder the connections.

CAUTION: Besuretheinsulated jumperwireisdressed
so that it does not touch components or
sharp edges.

Frequency Synthesis (F8) Tuning Systems

1. Always unplug the instrument AC power cord before
disconnecting or reconnecting FS tuning system cables
and before removing or inserting FS tuning system mod-
ules.

2. The FS tuner must never be disconnected from the FS
tuning control module while power is applied to the
instrument.

3. Whentroubleshooting intermittent problems that mightbe
caused by defective cable connection(s) to the FS tuning
system, remove the instrument AC power as soon as the
defective connectoris found and finish confirming the bad
connection with a continuity test. This procedure will
reduce the probability of electrical overstress of the FS
system semi-conductor components.
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TECHNICAL CAUTIONS
High Voltage limiter circuit operation check. 4. When the limiter circuit is operating properly, High Volt-
Turn off TV and connect jig as shown in Figure 2. Adjust age will be less than 35.5kV at 0.6mA when TV shuts
jig fully counter-clockwise for minimum resistance. down.
Set the AC input to 120V AC and turn on TV.

2.
3.

5. Turn off set immediately after checking circuit operation.
Confirm test pattern on CRT is a usable picture, then 6. Unplug set for one minute to reset shutdown circuit.
slowly adjust jig until the picture disappears and TV shuts Remove jig and volimeter.

down.

Chassis ground

o

FBT  High voltage
/ (0702}  connector

Deflection P.W.B.

/‘i‘\

High impedance
H.V. meter

@ (Disconnect the #® pin of 1904 from +B line.

Connect jig (10kQ VR) between +B line and #® pin of 1904.)
]
i

+B lineo—- —/\A@j“ @
#O pi -
| |I|

n
O ‘4 1904 10kQ VR

Jig

POWER/DEFLECTION PWB FBT

Fig. 2 Deflection/Power Supply P.C.B.
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Model:

Cathode-Ray Tube:

Power Input:

Power Consumption:

Antenna Impedance:

Receiving Channel:

Intermediate
Frequency:

Video Input:
Video Output:
Audio Input:

Stereo Audio Output:
Audio Output Power:

SPECIFICATIONS

46UX20B 46UX21K Anode Voltage:
50UX22B 50UX23K
80° deflection 6.9 inch Brightness:
P16LENOORFA(R),
P16LENOOHLA(G),
P16LENOCOBMB(B) Speakers:
120 volts AC, 60Hz
240 watts - Maximum
165 watts - Operating
75 ohm Unbalanced
VHF/UHF/CATV
CH Dimension:
i
EXT. Mid (A-2)-(A-1),4+ .'
. Depth (in.)
CATV Mid A-l Weight (Ibs.)
CATV Super J-W VeI Abs.
CATV Hyper (W+29)-(W+53)  Circuit Board
Assemblies:

Picture i-F Carrier 45.75 MHz
Sound I-F Carrier 41.25 MHz
Color Sub Catrrier 42,17 MHz

1 Voltp-p 75 ohm

1 Voltp-p 75 ohm
0.47 volt rms, 47 k ohm
0.47 volt rms, 1 k ohm

Front — 10 waits rms per
channel, 8 ohm impedance.
Max output — 15 watts

Rear — 5 watts per

channel, 8 ohm impedance.
Max output — 7 watts.

Center — 7 watts per channel,

CIRCUIT PROTECTION

30.0 kv
(Zerc Beam Current)

500 ft-Nominal - 46"
420 ft-Nominal - 50"
(Peak White)

2 Woofers - 5 inch

(12 cm) round

2 Tweeters - 2 inch

(5 cm) round

1 Full Range - 3x5 inch

(7.5x12cm)
46UX20B/21K 50UX22B/23K
48-3/8 50-13/16
40 43-1/4
22-1/2 21-7/16
221 250
CPT (B) P.C.B.
CPT (G) P.C.B.
CPT (R) P.C.B.

3 Line Comb. P.C.B.

Sensor Distribution P.C.B.
Signal P.C.B.

Deflection/Power Supply P.C.B.
Control P.C.B.

Surround P.C.B.

Terminal P.C.B.

V.M. P.C.B.

Fuse (or Device)

Circuit Protected

Physical Location

F902 5A/125V AC

Fo03 5A/125V DC (MINIFUSE)
F905 4A/125V DC (MINIFUSE)
Fo06 1.6A/125V DC

Main Fuse

Main Fuse

26V Supply (Audio)
115V (+B) Supply

Power/Defl. Circuit Board
Power/Defl. Circuit Board
Power/Defl. Circuit Board
Power/Defl. Circuit Board

10
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MENU ENTER <1 D>

avx Yvouh Y on FOWER
v

U0

A

!
\J
A
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s 0O @? @@@ @

|

I
TV/VIDEO SOURCE SELECTOR

|
i I
AUTO DIGITAL SERVICE VIDEO: 3 INPUT
CONVERGENCE ADJUSTMENT

Control Panel
Fig. 3

REAR SPEAKER TERMINALS

|

O

ol

REAR SPEAKER
m 80 ONLY
=n

(O, VHF/UMF
g,

VIDEO [ VIDEO

0|0|0
0040 40"

AUDIO AUDIO | AUDIO

—

X

INPUT 1 INPUT 2 IMONITOR] AUDIO [TRANSMITTER
ouT TOHIFI ouT

ANTENNA INPUTS/OUTPUT

T
INPUTS 1 AND2  OUTPUT

VARIABLE AUDIO OUTPUT
VARIABLE TRANSMITTER AUDIO OUTPUT

Rear Connections Panel
Fig. 4
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ADJUSTING FOR PICTURE AND SOUND FUNCTIONS
VIDEO

Select VIDEO to adjust picture settings, improve picture quality, and to adjust convergence.

CURSOR CURSOR P
=) > = >
@
BTV R
LT s o ¢ W e

PR%E?ENCE Use this feature to adjust contrast, color, tint, brightness, and sharpness.
AD

PREFERENCE ADJUST
SHCONTRAST DRI
COLOR [ M
— TINT [N TR
> BRIGHT ISR
L SHARPNESS 1Humutifnsssisuai
RESET
A ENTER MENU ‘A’ MENU
¥ (SET) (EXIT) v (EXIT)

Press the CURSOR buttons to select and make adjustments.
The function to be adjusted will be in yellow.

CONTRAST — Use this function to change the contrast between black and white level in the picture.
This adjustment will only affect the picture when the PICTURE SETTING Al is OFF.

COLOR — Use this function to adjust the level of color in the picture.
TINT — Use this function to adjust flesh tones so they appear natural.
BRIGHT — Use this function to adjust overall picture brightness.

SHARPNESS — Use this function to adjust the amount of fine detail in the picture.

RESET — When RESET is selected, press ENTER to return video adjustments to factory preset conditions.

12




AUDIO Select AUDIO to adjust the TV to your preference, to improve the sound quality, and to

select special sound effects.

46UX20B/21K
50UX22B/23K

CURSOR

AEp- =

ENTER MENU
(SET) (EXIT)

CURSOR

>AED B

PREFERENCE
SETTING

SURROUND

WIRELESS
MODE

v

ENTER MENU

PREFERENCE
ADJUSTMENT

Use this to set balance, bass, and treble.

A ENTER MENU
¥ (SET) (EXMT)

[]

BASS

Y

RESET

A
4'D

SBAUANGE

TREBLE

PREFERENCE ADJUST

H|i|l|llll"l!lllll"l"lﬂlli
il
ll“IIIl"l!lllllllllﬂll"l‘ll

MENU
(EXIT)

Press the CURSOR buttons to select and make adjustments.
The function to be adjusted will be in yellow.

BALANCE — This function will control the left to right balance of the TV internal speakers, the AUDIO TO HI-Fl output,

and TRANSMITTER OUT output.

“Surround-Dolby Prologic" mode.)

(Use the test tone volume levels to control balance when in

BASS — This function controls the low frequency audio 1o all speakers.
TREBLE —  This function controls the high frequency audio to all speakers.
RESET — When RESET is selected, press ENTER to return audio adjustments to factory preset conditions.

13
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SELF CHECK REPAIR CODES

Press the AVX and POWER buttons on the control panel at the same time.

CODE DETECTION CONTENTS DETECTION TIME REMARK
40 Abnormal deflection --- ---
circuit
41 Abnormal .- ---
+ B line
42 Abnormal convergence circuit --- .-
10 Check for PLL lock Not locked in 2 sec. During selection time
11 Check for AFC operation Not finished in 2 sec. During selection time
60 Check for AC input At uP reset time AC input (50/60Hz) not
detected at reset time
31 Check 1001 operation At uP reset time Check for out of range
operation
43 Abnormal signal circuit - ---

Note: Code 10 or 11 may appear if TV is turned on without an antenna source connected.

Press the front panel MAGIC FOCUS button momentarily for auto setup.

] | - L

AglC
S AUTO DIGITAL
O"’ CONVERGENCE

1 1 []

To adjust manually, press and hold the MAGIC FOCUS button untit CENTER MODE or STATIC MODE is displayed. Press
ENTER on the remote to select red or blue. Green is stationary. Use the cursor buttons to adjust. Center mode only adjusts
the center section. Static mode adjusts the entire screen. Note: This new data is in RAM memory only and will be lost if the
MAGIC FOCUS button is pressed again.

14
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CAUTIONS WHEN CONNECTING/DISCONNECTING THE HV CONNECTOR

Perform the following when the HV connector (anode con-
nector) is removed or inserted for CPT replacement, etc.

\\/N/\“‘ﬁ

I

il

Anode
L‘l [ H J‘E/—J connector
C__hil MJ
FBT
Deflection P.W.B.
Fig. 5

During Removal
1. Inserta small flat-bladed screwdriver (adjustment screw-
driver: 5-7 mm wide and 0.2-0.3 mm thick) into section
in Fig. 6 and then push itin the direction of arrow
Thelock will release with a click. (The state in Fig. 8 (1) will
change to that in Fig. 8 (2).)

Anode connector

HV cap

FBT

Fig. 6

2. Remove the HV cap and remove the anode connector
(Fig. 7).

During Insertion

1. Insert the anode connector deep into the FBT (to section
@ in Fig. 7) and then push the HV cap into the FBT until
it clicks.

2. Make sure the connector is securely inserted. (Check that
the claw is at the mark on the HV cap shown as in Fig. 8

(1))

Claw

(1) Lockon

HV cap

Mark

(When connector is inserted)

(2) Release
(When connector is removed)

15
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ADJUSTMENT INSTRUCTION

1. ASSEMBLED PWB ADJUSTMENT ...oiciiciniiincnmmnersamnssinssnnenmsnsessnsansenssssnenarnassnsanssnscsasmnsssrsnsssssson

MTS Demodulating Circuit Adjustment

1-1. Stereo VCO adjustment (MTS Data Set) e
Filter adjustment (MTS Data SEt) ..o
Input fevel adjustment (MTS Data Set) ..o
Separation adjustment (MTS Data Set) ...
SAP VCC adjustment (MTS Data Set) .o
SAP 18CEPHON CRBCK Lot et e

1-
1-
1-
1-
1~

IR A

2. CHASSIS ASSEMBLY ADJUSTMENT (SIGNAL PW.B.) cccnmmrnnmnssnnssssnenssersanmsssns s sxsssensasnes
2-1. MEMORY INITILIZATION Lo e
2-2. COMB FILTER ADJUSTMENT CHECK ...
2-3. HORIZONTAL AFC COARSE ADJUSTMENT (R367) ..o.covieiiiiiieeeiee e

3. FINAL ASSEMBLY ADJUSTMENT .oiiccciiinsirmmersimmersnessssssnssesssssisssnassnsanssssasssxsassnanssesnnsansansvasars
3-1. OPTICAL SYSTEM ADJUSTMENT L.ttt
3-1-1. FOCUS adjusStMEnt ..o e e

3-2. SIGNAL SYSTEM ADJUSTMENT Lottt
3-2-1. White balance adjustment (R804R, G, B, R843, B874) .....ccccoiiiiciiiiiiic i
3-2-2. Sub brightness adjustment (R325) ...
3-2-3. Sub picture adjustment (R502, R505, RE06) ......ccooiiiiiiic e
3-2-4. Surround operation CRECK . ...vvii e
3-2-4-1. Surround Off ChECK . ..o

3-2-4-2. Surround off/monaural ChECK ...

3-2-4-3. Matrix surround CheCk ...

3-2-4-4. Matrix surround/monaural Check ...

3-2-4-5. Hall surround ChBCK .. ..ot

3-2-4-6. Hall surround/monaural Check ...

3-2-4-7. Dolby surround ChECK ...t

3-2-4-8. Dolby surround/monaural ChecK ..o

3-2-5. Shoot balance adjustment (RB33) ...
3-2-6. Horizontal AFC adjustment (R3B7) vuevvreoiie e

3-3. DEFLECTION SYSTEM ADJUSTMENT ...ooi e
3-3-1. Raster inclinations adjustment (Deflection yoke) ...
3-3-2. Raster position adjustment (centering magnet) ...
3-3-3. 828 afUSIMIBNT ..o e e
3-3-3-1. Vertical size adjustment (RB12) ..o

3-3-3-2. Horizontal size adjustment (RB49) ...

3-3-4. FOCUS AAJUSTMENT c.eniiiiiee ettt ettt r e et s e e
3-3-4-1. Beam alignment (2-pole Magnets) ..o e e

3-3-4-2. Beam shape adjustment (4-pole magnets) ..o

3-3-4-3. Static focus adjustment (FOCUS PACK) ...vvveoriciiii e

3-3-5. Blue defocus adjUSIMENT ...t e

3-4. CONVERGENCE ADJUSTMENT e
3-4-1. Static convergence adjUsStMENT ... o ettt
3-4-2. Digital convergence adjustMent ... i
3-4-2-1. Phase adjustmEnt ... ot e

3-4-4-2. Raster position adjustment ...

3-4-2-3. Convergence point adjustMment ...

3-4-3. Digital convergence remote CONrol ...

. ADJUSTMENT POINT «.ceeeeveeereeerseeesesssesseseeresasessssesssssseesssssesssssseesesssssssnsmssesesesesssnscsssmsesssssessnosssss
4-1. CRT (RY(G)(B), CABINET LOCATIONS ..cooiovooe oo eeeee oo esee e
4-2. MAIN CHASSIS (SIGNAL, POWER/DEFLECTION P.W.B.) .- vooeceeeereeereeesere oo
4-3. CPT (R)(G)(B), CONTROL P.W.B., FOCUS PACK .....ovvoeoeeereeeoeeeeeeeoseeee oo eeoeeeenn
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1. ASSEMBLED P.W.B. ADJUSTMENT (Surround P.W.B.)

Note: This adjustment is only necessary when replacing the
Surround P.W.B. Do not press INITIAL SET for an existing
Surround P.W.B. or adjustment data will be lost.

(Do not press ENTER)

Preparation for adjustment

MTS demodulating circuit adjustment

(1) Press the "POWER" button while pressing the "VOL DOWN"
button to select "MTS ADJ" mode as shown.

MTS ADJUST
> INITIAL SET

INPUT LEVEL . 20
ST VCO .20
FILTER . 3F
SEPARATION (L) : 20 -
SEPARATION (H) : 20
SAP VCO : 20

(2) Select the "INITIAL SET" to set each adjust data to initial data.
(3) Apply +9+0. 1V to the point as shown below.
(1) SU 2 connector @ pin (ULTRA)

(2) FRONTEND (U001) +B o +9V
(3) SU 2 connector pin GND %
7
1.1 ST VCO adjustment

Adjustment preparation

(1) Select the "ST VCO" on "MTS ADJ" model

(2) Connect a frequency counter to SU1 connector @ pin
(W01 €8 pin R-OUT).

Note: Use 1:1 probe

Probe standard Riz1MQ, Cis15pF

(3) Input of SU1 connector pin (IW01 (7) pin AUDIO in)

is no signal.

Adjustment procedure

(1) Adjust the data Set to 15. 734+0. 1kHz of a frequency counter.
Note: Variable range of data: 00~3F (HEX).
Wave form of SU1 connector @ pin (IW01 @ pin R-OUT).

1.2 Fiiter adjustment

Adjustment preparation

(1) Selectthe "FILTER" on "MST ADJ" mode,

(2) Apply the signal to SU1 connector pin
(Iwo1 @ pin AUDIO in) with the jig shown.

4.7/25
s SUT connector pin
6000 TRT (IWo1 (7) pin AUDIO-IN)
ouT
sooe f=15. 734kHz (Sin wave)
v=100mVrms

BEST POINT

f, LEVEL

MINIMUM MAXIMUM

(3) Connect an oscilloscope to SU1 connector @ pin (W01 @
pin R-OUT)

Adjustment procedure

(1) Adjust the data so that the wave form of SU1 connector @ pin
(IWO1 28 pin R-OUT) is minimum as shown above.

Note: Variable range of data: 00~3F (HEX)

1.3 Input fevel adjustment
Adjustment preparation
(1) Select the "INPUT LEVEL" on "MTS ADJ" mode,

(2) Apply the signal to F/E IF input terminals of SIGNAL PWB

using the jig shown.

46UX20B/21K
50UX22B/23K

Using the jig
*Video signal and audio signal
should be synchronized.

Video Signal
Oscillator | vipEo p— 2200PF .
odulator Front
(50Q Output) A4 ey }
j | [aUBIo L
MTS Signal Terminal
FXT Oscillator
SYNC fp=45. 75MHz =t 5080
IN *fs=41. 25MHz

87.5%

o IF modulator output level and P/S

P=106dBu (50 ohm termination)

100%

White

Slevel: -3dBtop
At this time, S/N ratio of F/E video
output is 45dB or less.

Sound Modulation Condition

«Noise reduction encoder :

*Stereo signal

*Monaural signal

sSAP signal

ON

(1) R=0 (L only), 300Hz,

30% modulation (note)
R=0 (L only), 3KHz,

30% modulation (note)
Monaural, 400Hz,

100% modulation (PRE-EN OFF)
SAP, 300Hz,

30% modulation {(note)

Note 1: Use sound modulator with frequency characteristics within
+1% during 50Hz~100KHz.

Note 2: Turn off noise reduction (NR), set 30% modulation, then tumn
(NR) on. Set modulation at audio signal generator output, not
IF modulator output.

(3) Connect AC voltmeter to SU1 connector@ pin

(IWo1 @8 pin R-OUT)

Adjustment procedure
(1) Selectsoundinputsignal 3 and adjustthe data setio 500+10mVrms

Note:

of Vo.

1.4 Separation adjustment
Adjustment preparation
(1) Connect an oscilloscope to S01 connector (IWO01 @ pin R-OUT)
(2) Sameasinitem 1.3 (2).
(3) Set"MTS"to "STEREQ".

Adjustment procedure
(1) Select the "SEPARATION@%)" on "MTS ADJ" mode.

(2) Select sound input signal

Note:

level is min.

Variable range of data: 00~3F (HEX)

and adjust the data so that 300Hz

Variable range of data: 00~3F (HEX)

(3) Select the "SEPARATION (H)" ON "MTS ADJ" mode.
{4) Select sound input signal (2)and adjust the data so that 3kHz

Note:

level is min.

(5) Repeat (1) and (4).

Note:

17

Variable range of data: 00~3F (HEX)

*Adjustment precision: within + 1dB from min, point.

«"STEREQ" should be displayed on the screen.
*Readjust INPUT LEVEL (1.3) as required.



46UX20B/21K
50UX22B/23K

1.5 SAP VCO adjustment

Adjustment preparation

(1) Select the "SAP VCO" mode.

(2) Connect a frequency counter to SU1 connector 7 pin

(W01 26 pin R-OUT).
Note: <Use probe 1:1.
*Probe standard Ri21MQ, Ci<15pF.
(3) Inputof SUT connector 10 pin (IW01 7 pin AUDIO in)is no signal.

Adjustment procedure
(1) Adjust the data set to read 78.67 +0.5kHz on frequency counter.
Note: <Variable range of data: 00~3F (HEX)

*Wave form of SU1 connector 7 pin (IW01 26 pin R-out).

L

1.6 SAP reception check
Adjustment preparation
(1) Same asinitem 1.3 (2).
(2) Connectan oscilloscope to SU1 connector (IW01 26 pin R-OUT).
(3) Set"MTS" to "SAP".

Adjustment procedure

(1) Select the audio input signal@ . The output level at this time is
represented by VST.

(2) Select the audio input signal @ Check that the output level at
this time is almost the same as VST.
("SAP" should be displayed at this time.)

2. CHASSIS ASSEMBLY ADJUSTMENT (SIGNAL BLOCK)
2.1 Memory initialization
Adjustment preparation
(1) Refer to section 4. ADJUSTMENT POINT to locate the 2-pin
PI2 connector, on the signal PWB.

Adjustment procedure
(1) Short the pins for one second, then remove.
(2) A short "beep" will be heard at reset time, and channe! "03"
will be displayed on the OSD.
Note: The TV will be set to factory shipping conditions.
Do not unplug set or press any bottons during this
operation.

2.2 Comb filter adjustment
Adjustment preparation
(1) Receive the color bar signal at the regular tuning point.
(2) Connect the oscilloscope to the emitter of Q312.
(3) Set the brightness to Max (+31) and set the other controls
fo typ (0).
(4) Set the Al to OFF,

Adjustment procedure
(1) Check that the residual signal level is 50mVp-p or less.

Note: The chrome signal level is the point shown below.
CHROMA SIGNAL LEVEL
HORIZONTAL SYNC PERIOD

Note: +Use a 10:1 probe.

*Use an oscilloscope with a 20mV/div resolution.

2.3 Horizontal coarse AFC adjustment (R367)
Adjustment preparation
(1) Receive the reverse cross-hatch pattern signal. (Cross-hatch
lines are black.)
(2) Connect the oscilloscope to 1501 pin @ (Y-in}) and pin @
(Horizontal pulse out).

Adjustment procedure
(1) Adjust R367 (AFC) for 10us delay between pin @ and @

L

1501
PIN 55
(Y-IN)

1501
PIN 26
(H-OUT)

10us +/- 0.1us

3. FINAL ASSEMBLY ADJUSTMENT
3.1 Optical system adjustment
3.1.1. Focus adjustment
Adjustment preparation
(1) The set can face in any direction, west, east, north or
south.
(2) Receive the cross-hatch pattern signal.
CONTRAST: CENTER
BRIGHTNESS: CENTER
(3) The electrical focus adjustment should have been
completed.
(4) The centering DY inclination should have been adjusted.

Adjustment procedure

(1) Loosen the fixing screw on the lens cylinder so that the lens
cylinder can be turned. (Be careful not to loosen too much.

If it is loosened too much, rattling when tightening becomes
greater and the focus may drift.) After completing steps (5), (6)
and (7) below, tighten the fixing screws for each lens with a
torque of 7-12kg/cm.

Apply covers to 2 of R, G and B lenses, and project a single
color on the screen and adjust in sequence. (The adjustment
order of R, G and B is only an example.)

For each of the R, G and B lenses, observe the color aberration
generated on the outer circumference of the cross-hatch bright
line at the center section + pitches vertically and horizontally
from the center.

If the lens adjustment knob is turned clockwise, viewed from
the front, the color aberration changes as follows.

Lens Change of color aberration
Rlens Orange —+ Crimson

G lens Blue~— Red

B lens Purple — Green

—
19
~—

In case of G lens, set to the point where the chromatic
aberration switches from blue to red. If the chromatic aberration
appearing all over the screen is not the same, observe the
horizontal bright line at the center of the screen and set to the
position where red chromatic aberration slightly appears
(reference value: 1-3mm) within the cross-hatch pitches
specified in Table below. When the red chromatic aberration
appearing at both sides of the bright line is not equal, observe
the side with larger chromatic aberration when adjusting.

L1 L2
CHROMATIC ABERRATION
(REFERENGE VALUE: 1-3mm) CHROMATIC ABERRATION
e
Set Size Pitch between L1 & L2
46" 4.0 cross-hatch pitches
50" 4.0 cross-hatch pitches

18



(6) in case of R lens, set to the position where the chromatic
aberration changes from orange to crimson.
As shown below, observe the horizontal bright line at the center
and set to the position where the crimson chromatic aberration
slightly appears (reference value: 1-3mm) within the cross-
hatch pitches specified in Table below. Change the signal and
fine-adjust in the same way as the G lens.

T

/ 7
CRIMSON CHROMATIC ABERRATION ~ ORANGE CHROMATIC ABERRATION

Set Size Pitch between L
48" 5.0 cross-hatch pitches
50" 5.0 cross-hatch pitches

(7) Incase of B lens, set to the position where the chromatic
aberration changes from purple to green.

GREEN CHROMATIC ABERRATION
PURPLE CHRO}/IATIC ABERRATION

Notes: (1) Fixing screw (2) Color aberration

COLOR ABERRATION

FIXING SCREW

TI71 SvaNsus)

CROSS-HATCH

(3) Since the G light is very important for picture quality and
performance, pay special attention in its adjustment.

Note: Be careful not to touch the lens with your fingers

when adjusting.

(4) For red, setting to the center between orange and crimson
is optimum.

(6) Forblue, setting to the center between purple and green
is optimum.

3.2 Signal system adjustment
3.2.1. White balance adjustment
(1) Screen adjustment
(2) High brightness white balance
(3) Low brightness white balance
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Screen adjustment VRs Drive adjustment VRs
Red: RB04R Red: R874
Green: R804G Green: R843
Blue: RB04B

Adjustment preparation

(1) Start adjustment 20 minutes or more after the power is
turned on.

(2) The vertical incident illumination on the screen should be 20 lux

or less.

) Receive the white raster.

(4) Setthe drive adjustment VRs (red and green) to their
mechanical centers.

(5) Turn the screen adjustment VRs (red, green, blue) fully counter-
clockwise.

(6) Setvideo preference setting white control to warm position.

) Set the S301 switch to the front as viewed from the front of
the signal P.W.B. (Setto SERVICE side.)

Adjustment procedure

(1) Gradually turn the screen adjustment VRs (red, green, blue)
clockwise and set them where the red, green and blue slightly
bright lines just appear evenly on the screen.

(2) Return S301 to the NORMAL side.

(3) Set the brightness and black level controls to minimum and turn
the sub brightness adjustment VR (R325) and set so that the
white raster can be seen slightly.

(4) Set the brightness and black level controls to maximum.

(5) Adjust the high brightless white balance using the drive

adjustment VRs (red, green).

(6) Setthe brightness to 3ft-L. amount or less using the brightness
and black level controls.

(7) Adjust the low brightness white balance using the screen
adjustment VRs (red, green, blue). (Visually adjust.)

(8) Check that high brightness white balance is obtained.

If it does not, return to step (5).

Note: When adjusting the white balance, if the horizontal single
raster is to be obtained using S301, check that the screen
adjustment VRs are turned fully counterclockwise. Since the
phosphorescent surface of the CRT is likely to be burnt,
be careful.

White balance: 75002K+0OMPCD
Color coordinate: X.....0.301
Y....0.310

3.2.2. Sub brightness adjustment (R325)

Adjustment preparation

(1) Start adjustment 20 minutes or more after the power is turned
on. Receive the color bar signal.

(2) Setthe contrast and color controls to minimum.

(3) Set the brightness to -6 (-3 position shown on the display).

(4) The vertical incident illumnination on the screen schould be 20
lux or less.

75%
A7 A6 AS Ad Al A2 Al

[+———GRAY SCALE

Should sink to black

W 100%° BLX Should rise slightly from black

Adjustment procedure

(1) Adjust so that the points A1 and A2 sink to black and A3
slightly above it rises using the sub brightness adjustment
VR (R325).
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3.2.3. Sub picture adjustment (R506-B, R505-G, R502-R)
Adjustment preparation
(1) Start adjustment after power is on for 20 minutes.
(2) Use a white raster signal for adjustment.
(3) Press "FREEZE" on the remote control to display the sub
picture.
(4) Set contrast to center, brightness minimum, Al off.

Adjustment procedure

(1) Connect oscilloscope to TP802B and adjust R506 to match
blue level of main and sub pictures.

(2) Repeat for TP802G and R505 green, TP802R and R502
for red.

v

SUB PICTURE
WHITE

MAIN PICTURE
WHITE

Note: If the sub picture has a signal sag, adjust level at center
point.

1Y

S
VERTICAL SAG

CENTER POINT

3.2.4. Surrcund operation check
Adjustment preparation
Input the following audio signals to the audio input of the
VIDEQO INPUT terminals.
*When checking surround:
L CH: 400Hz sine wave 475mVrms
R CH: 5kHz sine wave 475mVrms
*Set the AUDIO PREFERENCE SETTING for INT. SPEAKERS
ON.
*Set the volume controls of FRONT, CENTER and REAR
to around their centers.
»Set the BASS, TREBLE and BALANCE to TYP.
Note: Front waveform: Front speaker output of the set
Rear waveform: Rear speaker output of the set

3.2.4.1. Surround off check
Adjustment procedure
(1) Set to SURROUND: OFF and check that the waveform
shown below is obtained.

FRONT

MWW (SKHZ)
L

/\/\ (400Hz)
R

Note: The rear and center will have no output.

3.2.4.2. Surround off/monaural check
Adjustment procedure
Check that the following waveform is obtained. The amplitudes
of 2 channels are equal.

FRONT

R /\ (400Hz)
L \\// (400H2)

Note: Monaural check can be omitted. The rear and center
have no output.

3.2.4.3. Matrix surround check

Adjustment procedure

(1) Set to SURROUND; MATRIX.

*Check that the following waveforms are obtained.

«Front:  Check that the phases of R and L are different and
400Hz is superimposed on 5kHz, The amplitudes of R
and L are different.

*Rear:  Check that the phases of R and L are opposite and
400Hz is superimposed on 5kHz. The amplitudes of R
and L are different.

FRONT REAR

N

Note: Center has no output.

3.2.4.4. Matrix surround/monaural check
Adjustment procedure
Check that the following waveforms are obtained.
«Front: R and L waveforms are almost equal.
*Rear: R and L waveforms are almost zero.

FRONT REAR
RN /N

N
N VANVAN

N\

Note: Center has no output.

3.2.4.5. Hall surround check

Adjustment procedure

(1) Set to SURROUND: HALL.

»Front:  Check that the phases of R and L signals are
different and 400Hz is superimposed on 5kHz.

«Rear: Check that the R and L are opposite and 400Hz is
superimposed on 5kHz. The R and L. amplitudes
are equal.

FRONT REAR

Note: Amplitude levels of front R and L are not even depending
on the P.W.B. Center has no output.

20



3.2.4.6. Hall surround/monaural check
Adjustment procedure
Check that the following waveforms are obtained.
«Front:  The phases of R and L are different.
The amplitudes are different.
*Rear: The phases of R and L are opposite.
The amplitudes of R and L are equal.

FROM REAR

NV ENANVANY

Note: The monaural check can be omitied. Amplitude levels of
front R and L are not even depending on the P.W.B.
Center has no output.

3.2.4.7. Dolby surround check
Adjustment procedure
(1) Setto SURROQUND: DOLBY
*Check that the following waveforms are obtained.
«Front:  400Hz is superimposed on 5kHz.
*Rear: R and L are the same signal and 400Hz
is superimposed on 5kHz.

FRONT REAR

" g

Note: MODE: PRO-LOGIC
CENTER: NORMAL
Set as above.

3.2.4.8. Dolby surround/monaural check
Adjustment procedure
Check that the following waveforms are obtained.
«Front: R and L waveforms are the same signal.
*Rear: (Almost no output from both R and L.)

FRONT REAR

NV
LD
\

Note: Front side check can be omitted.

3.2.5. Shoot balance adjustment (R333)
Adjustment preparation
(1) Receive the reverse cross-hatch pattemn signal. (Cross-
hatch lines are black.)
(2) Setthe video condition to factory reset.
(8) Turn the shoot balance adjustment VR (R333) fully counter-
clockwise.

Adjustment procedure

Gradually turn the shoot balance adjustment VR (R333) clockwise
and adjust so that the width of pre-shoot and over-shoot of the
vertical line (black) shown in the circle pattern are balanced.
(Visually adjust.)
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//
%/l -

observe the vertical
line to adjust

Note: Directly observe the screen by eye without using a mirror,

3.2.6. Horizontal AFC adjustment (R367)
Adjustment preparation

) Receive the reverse cross-hatch pattern signal. (Cross-

hatch lines are black.)

Set CONTRAST to maximum BRIGHTNESS to center.
Lens focus should be completed.

Electrical focus should be coarse adjusted.

Dynamic convergence should be coarse adjusted.
Raster inclination should be completed.

Adjustment procedure
)

Project only green color. Cover B & B lenses or short 2P
mini connectors on CPT P.W.B.'s.

Adjust H-size to minimum. R849 fully counterclockwise.
Adjust green centering magnet (located on DY) to shift
picture left to display edge of raster.

Adjust AFC (R367) so foldover of front porch occurs.
Amount of foldover is 1/2 to 2/3 of front porch (€,).

Sen Gl

l—ﬂé—
124, <4, < 234, 2

¢ =L,

Note: (1) Front and back porch of video should be equal.

(2) If adjustment is difficult with test pattern,
follow adjustment 2.3.

3.3.DEFLECTION SYSTEM ADJUSTMENT
3.3.1. Raster inclination adjustment (Deflection yoke)
Adjustment preparation

(M
(2)
3)

(4
(5)
(6)

@)

The set can face east or west.

Input the single cross test signal.

CONTRAST: MAX

BRIGHTNESS: CENTER

The lens focus adjustment should have been completed.
The electric focus should have been coarse adjusted.

The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service switch
located on the front panel (see page 11), and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.

Start adjustment 20 minutes or more after TV is turned on.

Adjustment procedure

)
@

Apply covers to the R and B lenses and project only
green light.

Turn the G deflection yoke and adjust the vertical raster
inclination.
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(8) Then, remove the cover of R or B lens and project red or 3.3.3. Size adjustment

blue light and green light together on the screen.

(4) Turn the deflection yoke of R or B and set so that the
inclination of R or B with respect to the green light is as
shown below on the top and bottom sides.

(5) After raster inclination adjustment, fixing screw of DY should
be screwed with 12+2 kgecm torque.

l’ﬁ”% 11 S +-2mm

GREEN—>| %—RED OR
' OBLUE

£—>i7l<— : n

2 CROSSHATCH (GREEN)
51,125_- +-2 mm

Notes: (1) If internal cross-hatch does not appear after
clearing RAM data, press front panel service
switch (see page 11) again.

(2) To restore old RAM data, turn TV off and on.

3.3.2. Raster position adjustment

Adjustment preparation

(1) The set can face east or west.

(2) input the single cross test signal.

(3) CONTRAST: MAX
BRIGHTNESS: CENTER

(4) The lens focus adjustment should have been completed.

(5) The electric focus should have been coarse adjusted.

(6) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service switch
located on the front panel (see page 11), and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.

(7) Start adjustment 20 minutes or more after TV is turned on.

Adjustment procedure
(1) Turn the centering magnets for red and blue to satisfy the

condition below. The horizontal lines should match with green.

Size Vert. Line Side of Green
50" Red /, 7mm left
50" Blue /, 42mm right
46" Red [, 7mm left
46" Blue 1, 42mm right
R ]
N

i ™

' Geometric

: center of

; the screen

L

1t

2y 23

Notes: (1) If internal cross-hatch does not appear after
clearing RAM data, press front panel service
switch (see page 11) again.

(2) To restore old RAM data, turn TV off and on.

3.3.3.1. Vertical size adjustment (R612)

Adjustment preparation

(1) The set can face east or west.

(2) input the single cross test signal.

{3) CONTRAST: MAX
BRIGHTNESS: CENTER

(4) The lens focus adjustment should have been completed.

(5) The electric focus should have been coarse adjusted.

(6) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service switch
located on the front panel (see page 11), and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.

(7) Start adjustment 20 minutes or more after TV is tumed on.

Adjustment procedure

(1) Turn only the green by applying covers to the red and blue
lens or shorting the 2 pin TS connectors on the red and blue
CPTP.W.B.

(2) Turn vertical amplitude adjustment VR (R612) so that the
distance between the top and bottom horizontal lines is equal
to the size shown in the table.

Size /
50" 650 £ 5mm
46" 600 + 5mm

Note: (1) If internal cross-hatch does not appear after clearning
RAM data, press front panel service switch
(see page 11) again.
(2) To restore old RAM data, turn TV off and on.

3.3.3.2. Horizontal adjustment (R649)

Adjustment preparation

(1) The set can face east or west.

(2) Input the single cross test signal.

(3) CONTRAST: MAX
BRIGHTNESS: CENTER

(4) The lens focus adjustment should have been completed.

(5) The electric focus should have been coarse adjusted.

(6) The digital convergence RAM should be cleared (uncorrected
state). With the TV set off, press and hold the service switch
located on the front panel (see page 11), and then press the
power button. Use a small insulated tool to reach inside the
control panel to press the switch.

(7) Start adjustment 20 minutes or more after TV is turned on.

Adjustment procedure

(1) Project only green, the same as 3.3.3.1.

(2) Tumn horizontal amplitude adjustment VR (R635) so second
vertical line from left and second vertical line from right is equal
to the size shown in the table.

Size {
50" 950 + 5mm
46" 875 + 5mm




Center

Note: (1) If internal cross-hatch does not appear after clearning
RAM data, press front panel service switch
(see page 11) again.
(2) To restore old RAM data, turn TV off and on.

3.3.4 Focus adjustment

3.3.4.1. Beam alignment

Adjustment preparation

(1) Adjust at least 30 minutes after turning on power switch.

(2) The static convergence data should be cleared
(see section 2.1 Memory initialization).

(8) Raster inclination, centering, horizontal and vertical amplitudes
and optical focus adjustment should be completed.

(4) Contrast: Max.

Other items: Typ.

(5) Receive cross-hatch signals. (Use of internal cross-hatch
signals allowed.)

(6) Short-circuit all metal parts (metal fittings, centering magnet)
installed on the projection tubes to GNDs of the projection
tubes.

Since metal parts are charged with electricity, shocks may be
caused if they are not short-circuited.

Adjustment procedure

(1) Green (G) tube beam alignment adjustment. Short-circuit 2P
subminiature connector plug pins of Red (R) and Blue (B)
on the CPT boards and project only Green (G) tube.

(2) Put Green (G) tube beam alignment magnet to the cancel
state as shown below.

(8) Turn the Green (G) static focus (Focus Pack) counterclockwise
all the way and make sure of position of cross-hatch center on
screen. (Halo state.)

(4) Turn Green (G) static focus (Focus Pack) clockwise all the way.

(Blooming state.)

(5) Tum two magnets forming alignment magnet in any desired
direction and move cross-hatch center to position found in (3).

(B) Itimage position does not shift when Green (G) static focus
(Focus Pack) is turned, Green (G) beam alignment has been
completed.

(7) Ifimage position shifts when Green (G) statis focus (Focus
Pack) is turned, repeat (2)-(6).

(8) Conduct beam alignment for Red (R) focus: Focus Pack EFPK
Blue (B) focus: Focus Pack EFPK

(9) Upon completion of adjustment, fix beam alignment magnets
with white paint.

3.3.4.2. Beam shape adjustment

Adjustment preparation

(1) The beam alignment should have been completed.

(2) The raster inclination, centering, horizontal/vertical amplitude
and optical focus adjustments should have been completed.

(3) Contrast: Max
Other time: Typ.

(4) Input the dot signal.

Adjustment procedure

(1) Green PRT beam shape adjustment. Short-circuit 2P submini
connectors on Red and Blue CPT P.W.B.s to project only the
Green beam.

46UX20B/21K
50UX22B/23K

(2) Tumn the green static focus fully clockwise. (Blooming.)
} Make the dot at the screen center a true circle using the 4-pole
magnet as shown below.
(4) Also adjust the Red and Blue PRT beam shapes according
to the steps (1) to (3).
(5) After the adjustment is completed, return R, G and B static
VRs to the Just focus point.

PRT SURFACE SIDE

' #F:l ——-——f—r /ﬁ 4-POLE BEAM SHAPE
L L T CORRECTION MAGNET
ZERO FIELD SPACER ___ s F—r— ;
(NO ADJUSTMENT) I L
t B IES 2-POLE BEAM
T 1 ALIGNMENT MAGNET

TRUE CIRCLE SPECIFICATION

Q TRUE CIRCLE DEGREE: a/b

SPECIFICATION: 0.9-1.1
a

3.3.4.3. Static focus adjustment

Adjustment preparation

(1) The raster inclination, centering, horizontal/vertical amplitude
and optical/electrical focus beam alignment should have
been adjusted.

(2) The static convergence data should be cleared.

(3) Contrast: More than MAX-5 STEP
Brightness: Center (Reset point)

(4) Receive the cross-hatch pattern signal.

(5) Apply covers to the lenses of colors other than the color to be
adjusted and project a single color.

Adjustment procedure

(1) Red (R), Green (G) and Blue (B) static focus adjustment.
Vary the static focus VR (focus pack EFPK) and make
the center of the cross-hatch pattern clearest.

(2) Observe the corners of the picture and check that the focus
does not get conspicuously worse.

OBSERVING POINTS OF THE CORNER
OF THE PICTURE

LY /l
\\Z//

OBSERVING POINTS

3.3.5. Blue defocus adjustment

Adjustment preparation

(1) Optical and electrical focus adjustment should have been
completed.

(2) The convergence adjustment should have been completed.
Coarse-adjustment is acceptable for convergence.

(3) Brightness: Max.
Other items: Typ.
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Adjustment procedure

1
()

(3
(4)

(5)

—

Input an all-white signal shown below to VIDEO input.
Short-circuit 2P sub-mini connectors on the red and green

CPT P.W.B.s to display only the blue beam.

Turn the B static (Focus Pack) fully clockwise.

Measure the brightness at the center of the screen and turn the
B static (Focus Pack) counterclockwise to adjust the brightness
of blue as shown in Table below.

After the adjustment is completed, if blue exceeds the
specification, turn and adjust focus so that the sticking out part
of blue satisfies the specification.

ALL-WHITE SIGNAL WAVEFORM
TERMINATION CONDITION: OPEN
2Vep
J 0.5v
+ =

> STICKING QUT OF BLUE

UNEVENNESS SPECIFICATION: X 1cd/n??

Defocus brightness specification

Screen Size Brightness of Blue
46" 45 cd/m?
50" 38 cd/m?

Defocus sticking out specification

Screen Size Blue sticking out
46" 2.0 mm
50" 2.0mm

Condition: User controls are set to the initial set positions (for
shipment) Measuring point Screen center.

Cautions:

Correct the brightness gauge and amplitude of the
all-white signal periodically. The aperture angle of
the brightness gauge is 1°.

Use a cross-hatch pattern to check.

3.4. CONVERGENCE ADJUSTMENT
3.4.1. Static convergence adjustment
Adjustment preparation

(1)
@)

The screen can face east or west.

Display the cross pattern signal or the cross-hatch pattern
signal.

R, G and B lens focus adjustment and R, G and B raster
inclination adjustment should have been completed.

The following adjustment for G raster should have been
completed.

R and B raster position (centering magnet) adjustment should
have been completed.

The dynamic convergence should have been coarse
adjusted previously.

Adjustment procedure

M
@

Press front panel MAGIC FOCUS button until "STATIC MODE"
appears.

Check that the variable range of the static convergence
adjustment is obtained as shown below using the cursor
buttons of the remote control transmitter.

24

(3) RV, BV RH, BH
R@ ' som ©® B R @ *;—"‘"' ® R
gL

f E-h L—Smm
DA R |
R G © B 8 @ R ® B

If the adjustment cannot be done, turn the centering magnets for R
and B and re-adjust the R and B raster position.

Note: (1) Static convergence is set to standard mode during

memory initialization.

3.4.2. Digital convergence adjustment

Note:

If replacing a PRT, DY, etc. perform auto-digital
convergence first. (Press front panel MAGIC FOCUS
switch when in normal customer mode). This can eliminate
the need for a complete digital convergence alignment.

Adjustment preparation

M
(2)
(3)
(4)

(8)

Notes: (1)

Receive an RF or video signal.

Set controls to factory preset.

Install jig screen on the set.

Note the center of the video pattern displayed. This is
necessary to match dotted lines (adjustment point viewed)
and actual point that is adjusted and displayed by the video
signal.

Press the front panel service only switch. (See page 11).
The pattern displayed is now the digital convergence mode
(Fig. 3-4-3).

When performing a complete digital convergence adjustment
CLEAR DATA in BAM. See 3.3.1. (1)-(7).

Adjustment point

JIG SCREEN SPECIFICATION

78349 GEOMETRIC CENTER OF THE SCREEN
| v
50.4 T
(54.8)
100.7
(109.6)
=
w
S oo
o g
X
o
o
o
£
<
'y
(&
2 1.
£
g | 9416 -]
5 (1020.8) o
P MODEL: 46" (50"}
< UNIT: mm

Jig screen part number:
46" - H310353
50" - H310354

If only minor adjustments to convergence are needed,
the jig screen is not necessary. Use digital data stored
in memory and one color as a reference (red, green,
or blue). DO NOT CLEAR DATA and WRITE to ROM
memory.



3.4.2.1. Phase adjustment (service mode)
Adjustment preparation
(1) PHASE adjustment — This is to match the digital convergence
cursor position to the video image displayed, and to match the
digital convergence cursor position (dotted lines) to digital
convergence data position (bent lines).

Adjustment procedure

(1) Press the SRD button on the remote to select phase
adjustment. (Only Green displayed)

(2) ldentify the bent lines and use the cursor buttons to move
the dotted lines in between as shown.

3) Press SRD to exit PHASE mode.

4) Press ENTER 5 times to display external signal.

5) Identify center of active video, then press ENTER 5 times to
return fo internal cross-hatch.

(8) Press SRD (phase adj.), and use 2, 4, 5 and 6 to position
internal cross-hatch center on active video center identified
in step (5).

(7) Press SRD to exit PHASE mode.

BEFORE
;
f
|
i
ACTIVE T T T T T T T =T T
VIDEO - AN
CENTER
FROM =N .
STEP (5) USE CURSOR
KEYS TO MOVE
DOTTED UNES

BETWEEN BENT
LINES FIRST

] ;
THEN USE NUMBER KEYS TO MATCH INTERNAL
CROSSHATCH CENTER TO ACTIVE VIDEO CENTER

AFTER

T
|
i
i
L
I
I
|
|
_____ — e
{
i
i
!
|
t
i
i

3.4.2.2, Raster position adjustment

Adjustment preparation

(1) Position adjustment — This will move an entire color.
Use this adjustment to match colors at the center
of the screen. (Active video center from external signal and
physical screen center should now match from phase adj.
3.4.2.1).

(2) Use the buttons below to switch color to adjust.
"RECALL" - Green
"0O" - Red
"AVX" - Blue

Adjustment procedure

(1) Press the FREEZE button. Extra horizontal lines appear
to confirm raster position mode.

(2) Use the cursor buttons to adjust position.

(3) Press FREEZE again to exit raster position mode.

Other functions cannot be accessed when in raster
position adjustment mode. Press FREEZE and
confirm extra horizontal lines disappear to exit raster
position mode.

(2) Press MENU to switch between all colors displayed or
adjustment color and Green only.

Notes: (1)
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3.4.2.3. Convergence point adjustment

Adjustment preparation
(1) Select color to adjust.
"RECALL" - Green
"0" - Red
"AVX" - Blue
2) Use 4, 6, 2, and 5 to move the cursor position (dotted lines).
3) Use cursor buttons to move the convergence point.
4) Three adjustment modes are available:
1. (3x3) Press "RECALL" 5 times
2. (7x5) Press "O" 5 times
3. (13x9) Press "AVX" 5 times

For touch-up, only the (13x8) mode is necessary. This will adjust
every cross-hatch intersection point on the screen.

For complete adjustment, start with (3x3) mode. This will adjust
center point and eight edge points only, but will greatly reduce
adjustment time. Then use (7x5) mode, and finally (13x8) mode
to finish convergence.

|f “S" distortion appears between cross-hatch lines repeat (7x5)
mode to change calculation process while adjusting to remove
distortion, then return to (13x9) mode to finish touch-up
convergence.

Adjustment procedure

(1) Start adjustment at the center of the screen.

(2) Continue adjustment at next closest position.

(3) Adijust center area first, and ending with edge sections.

(4) Press the Al button to perform interpolation operation.

This process will take about 15 seconds and no picture
will be seen at this time.

(5) After interpolation, check convergence again and repeat
(1)-(5) if necessary.

(6) When convergence is acceptable, press SHIFT fo write
data to ROM memory. ROM WRITE? is displayed to alarm
system that ROM will be overwritten with new data. Press
the SHIFT button again to write displayed data to ROM.

(7) DATA WRITE TO ROM will take approximately 20 seconds
and no picture will be displayed.

} Green dots will be displayed when operation is complete.
(9) Press MUTE to retumn to convergence pattern, then confirm
again convergence is acceptable.

(10) Press SHIFT (ROM WRITE) mode, then press ANT
to initialize sensor data positions.

Notes: (1) Display only green for easier adjustment and match to jig

screen. Press "MENU", THEN PRESS "RECALL".

(2) Perform interpolation and data write to ROM after
green adjustment. Once green has been confirmed to
match jig screen, the jig screen can be removed. Do not
readjust the green color after jig screen has been
removed. This is now your reference color.

} Display green and red only and match red to green.

(4) Display all colors and match blue to green and red.

Touch-up red color if necessary.

(5) Existing DATA in ROM can be read by pressing the SWAP
button 2 times. This data can be used after replacing
a component (CRT, DY, etc.) Where complete
convergence adjustment is not necessary be careful not to
overwrite this data.
DO NOT write cleared RAM data into ROM or a complete
convergence adjustment will be necessary. Remember to
try MAGIC FOCUS before starting convergence
adjustment to minimize adjustment time.
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3.4.3. Digital convergence remote control

CABLE
VCR/AUDIO

ROM READ ROM WRITE
| l
PiP SWAP| SHIFT
[ CALCULATION
PHASE SRD Al FRZ RASTER POSITION
INITIALIZE ANT CBLA| |CBLY
ADJUSTMENT
REMOVE CROSSHATCH / VIDEO MODE
COLOR

CURSOR LEFT

LST-CH

MUTE

08l

(D @ @
D ® @—

CURSOR DOWN

@ @ @

CURSOR UP

-/

CURSOR RIGHT

AVX RECALL
BLug —————( ) (33 AdL)
(13x9 Adj.) '
RED
(7x5 Adj.)
HITACHI

CLU-951MP

-
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4, ADJUSTMENT POINT
CRT, cabinet locations

4.1.

FRONT OF TV

/@

@.__.
®___

/

/

RED GREEN/\;;E/
———»r:l 'K T .

ET =

L

1

. CENTERING MAGNET FOR RED PRT

2. CENTERING MAGNET FOR GREEN PRT
3. CENTERING MAGNET FOR BLUE PRT
4. 4-POLE MAGNET FOR BEAM FORM ADJUSTMENT

5.

6

7.

BEAM ALIGNMENT MAGNET

. DIGITAL CONVERGENCE MODULE
FOCUS PACK (TOP ADJUSTMENTS FOR FOCUS, BOTTOM FOR SCREEN)
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4.2. Signal PWB, Power/Defiection P.W.B. adjustment points
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50UX22B/23K
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4.3. CPT, Control P.W.B., Focus Pack adjustment points
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46UX20B/21K

50UX22B/23K
1. No raster TROUBLESHOOTING
C No raster ) (Signal P.W.B.)
with standby mode
(Power deflection P.W.B.)
Is
, NO Is NO
click sound of i
- Voltage at pin €9 of
relay heard? 1001 5V2

5901

[

YES

YES Check Q902

D912, T901, etc.

Check

DIAGNOSIS LED's

Is NO

s Red LED Voltage at pin @5) of
"ON"? 1001 "H"?
D975
PROTECTION ]
Check 1001
How to check
DIAGNOSIS LED's Check Q004, D909, efc.
1. Turn OFF power SW.
2. Tumn ON again after several seconds,
and carefully observe 5 green LED's.
Did 5 green LED's
turn OFF at the same time?
/
Identify which LED $ going dim or off first.
(Other LED's will turn off after trouble circuit.)
i /
D90 D951 D952 D53 D954
H +26v +11v 27V +27v
|
Check Check Check Check Check
+7v Line Audio Line +11v Line -27v Line +27v Line
1504 F905 1503 K04 IK04
(PinP) 1402 (signal) IK05 K05
1502 (front out) (+9v Line) K06 IK06
(L) 1505 convergence 1601
(center out) circuit convergence
(rear out) circuit or
30 vert. out




Is No

Voltage at pin(5)of

Check D902, R913,

1901 10~16v?

Has fuse F903 blown?

Check 1901, D973,
D307, D908
Replace F903

Does raster No

D974, D907, 1901

Check 1901

appear with G and K of
Q903 shorted?

Check 1904, 1902, 1903,
Q903, Q912, Q913,
Q914, Q909, Q915,
1907, 1906, 7902, etc.

Is
base voltage of
Q701 normal?

No

(About AC 0.3V)

Are voltages
of both ends of T701

46UX20B/21K
50UX22B/23K

Check 1501
pin 26 Hout
pin @4 Hvee
+12v Line

(primary side)

No
normal?

Yes (About AC 40V)

Check 1901, D973,
D907, D906,
Replace F903

31

Check 1901, D973,
D807, D908
Replace F303




46UX20B/21K
- 50UX22B/23K

2. No picture

( No picture )

|

Is Normal

waveform at pin (3 of
1501 normal?

Abnormal

—TH—]

No

Does on-screen

6Vp—p

Q313

display appear?

Yes

Is

Normal

|

l

1501, 1001, 1005,
Q008, Q022

waveform at pin @of
CD-connector normal?

Abnormal

e 1H—

Normal l

Is
waveform at pin(9)of

2Vp—p

Q304

CD-connector normal?

Abnormal

Front-end, Y01

32

IX01, [X02, efe.
(3 Line Comb. PW.B)




3. Reception impossible with snow noise

(Reception impossible with snow noise)

46UX20B/21K
50UX22B/23K

Is there
output of PLL control Yes
pulse (Clock, Data, Enable)
of UV
No
Isthe Yes
LOCK pin of U001
setto"L"?
Y
Uoo1
Is there
voltage applied to pins
BP (5V) and BT (32V)
of U001
] \
1001 Q019, D033, D034 Uoot

4. Defective synchronization

(Defective synchronization )

Check
Emitter voltage
of Q609

Abnormal (0V)

Normal

asts Normal
Observe m
waveform at pin §2 Abnormal l
of 1501 — =
Yy
1601 1501

33
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5. Incorrect color

C Incorrect color )

Does

|

Y

\i

Color condition

Defective
white balance

Are voltages at

pins d0), 3D, and G2 of

1501 abnormal?

retrace line appear with
signal color?

When normal

No color

300mVp-p

chroma signal output
at pin @) of
1501

Y

IX01, 1X02, etc.

{501, X501, etc.

(3 Line Comb. |
PWB)

Yes

Y

1501, D505,
D506, D507

i \

|

) Red does Blue does Green does
Only red Only blue Only green
appears appears appears not appear not appear not appear
Q861, Q862 Q831, Q832 Q801, Q802
Q862, D861 (832, D831 (802, D801 D861, PRT (R) D831, PRT (B) D801, PRT (G)

34




6. No sound (when Surround OFF)

C

46UX20B/21K
50UX22B/23K

35

No sound
Check OV or lower
voltage at pin(9) of
1402
Fa05
29V +26V Power Supply
Is audio signal Yes
input at pins(éand@
of 14022
No 1402
Is audio signal Yes
input at pins@%and@
s of 14017 l
1401
No {1} Check the I?C bus (SCL1, SDA1)
{2) Check the DYNAMIC BASS circuit
s audio signal Yes
input at pins(9)and
of 15017 L
1501
(1) Check the Bus-Line
No (Clock, Data, Load 2)
Is audio signal Yes
input at pins ({8 and
of IY01?
No YOt
Is audio signal Yes
input at pin(7)of
of IW01?
No W01
U001
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7. Convergence errors

If an error message or code appears while performing MAGIC FOCUS or Initialize (SHIFT, ANT in service mode) follow this

confirmation and repair method.

1. Turn on power and receive any signal.
2. Press front panel service switch.
3. Press "SWAP", "ANT" on remote control.

4. Error code will be displayed in bottom right corner of screen. If there is no error, a green dot pattern will appear on screen.

5. Follow repair table for errors.

DCU REPAIR TABLE

Error Application
Error Display Countermeasure T Magic
Code Initialize Focus
VF Error Replace DCU X X
2 Connect 1 1. Darken outside light
*2 2. Placing of sensor
3. Is pattern hitting sensor
4. Check connection and solder bridge of sensor
5. Replace sensor
6. Replace sensor R.W.B. X -
7. Censor Connector check
8. Replace DCU
9. Adjustment check (H/V size, centering)
10. Parameter data and port 80-87 check
3*2 | A/D Level 10 items listed above and parameter and E. detect check X X
4 Over Flow 1. Check the placement of sensor X X
2. Adjustment check (H/V size, centering)
3. Conv. amp gain check *1
4. Pattern Data check
5 Convergence 4 of items listed above and X X
5, parameters and E. detect check and
6. parameter E. conver check
7 Operation Same as Error Code 4 -- X
9 Connect 2 Same as Error Code 2 X X
10 Noise Input strong field strength signal.
Check the wiring of connector between sensor and DCU. X X
11 SYNC Input strong field strong signal.
Input standard signal NTSC X X

*1 ~RK 15, 16, 20, 21, 25, 26, 30, 31, 35, 36, 41, 42 check these resistors.

1

*2 Sensor Position | 7 31 (View from front side)
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L {Fez

AC120V

PROTECTION CIRCUIT BLOCK DIAGRAM

2909

+8 C.LIKIT

+B

F906

(115V)
+11V

D941 D942

DOUBLE RECTIFY

(SIGNAL)
+33V

(VT33)

0915
+26V REG.

+27V
(CONV.)

+26V

1__ 1907

(VERT.)
+12V

+12V REG.

(CONV.)
+ 7V

1906

(SIGNAL)

-12V REG.

-12V
(CONV. )

-2V

oo |4A

&

(CONV. )
+26V

+B REG.

5A
OO
F903
A |
D301 1901
RECTIFY
S. W.REG.
$901
RELAY
D975
PROTECT
OPE. LED
1901 L902
NOISE FILTER
DA

26V

D952

F905 D953 | D950 | D954 N
D951 (:gz) (:;i)’ (jgi) (é!i)
+11V

=27V +27V

POWER SUPPLY OPE. LED

Q903 Q912
0913 Q914 |«
PROTECT IVE

B 1 il Bl el el el ol

(AUDIO)

(REMOTE CONTROL)

0902

l

X RAY

SELF
DIAGNOSTIG

12V REG.

37
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SHORT CIRCUIT

DETECTOR

+12V
(A12)
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AP53 BLOCK DIAGRAM

483 V3 CONTROL P, W, B, T
i—(&—‘f\ - - - - - -
r—y 1 5 -
! 1 R POWER CH VOL AVX MENU o IVMER ] <AP5V3%33 Pinp TO CPT PW. B, x‘&j\
AV AV L oLy UNPT ) - - CrYY - i
) ] 1 T T |
D e —— - - e - - i | ! '
| FJ : | | l !
FV | FJ L—j FJ ; [ 1 | l
l 1 FinP S V. DRIVE
5@:\3 e . DRIVE L BEAM AL)GNMENT
_____ A v osyne AND
e =l - - - [ K ViDED/CHROMA/DEF, T BEAMFUCUS
T ; H SYNC ; i MAGNET, VM COJ‘E,.
¢ | 08D
{ l”“— %ECK RAGB Y ¢ Lo E
: ‘ i SYNC CHIP | | v SYNC iu I E i ; ’
‘ A/ D MEMORY CLAMP st | CPT P, W, B. '
_ l l I RED !
N -
3 ONT ,_Vii,J VIDEDQ
SYSTEM CONTROL  loursur| |
|
CENTER | b
! G 1 [ seweer , |
SIGNAL P.W. B, 131 COMB FILTER P.W. B} ‘ E T
{ (AP53/53B ONLY) 1 N o [ .
- GREEN -
i i 4 I E . U VivEo (b
I |_DECORDE! [ OUTPUT T
H i
R e e e B B e el | DOLBY T
i i |+ PRO LOGIC [~ LIS e
\ i SUPER | ! DECORDER | ! o
CONTRAST ) “ | ! I s
| : e e (AP53,/53B t _ | . TERMIRAL B~
: s VIDEO Y ONLY) l DYNAMIC ! I | i
V6~AG8FT| | ’ L. i BAS i JAE T A A A A [ 7
—— - | |t DoLBY outoryr | — —T 1l |
| Tloasvosw I 1 | PASSIVE (REAR/CENTER] [ —
L | QUTPUT I
! PinP | - : i DECORDER ouT g | -
i VIDEO } AUDIO | | - !
: 1 T CONTROL | : ’ ‘
- {7y R L 1 Y SN SN AN S A S S S R
: HIFL] [HiFI i o : ooy L] #0010 73 \ :
5w {MATRIX ] R
- o] ANT SW. |- s — | i § J CONTROL
' S | 1 r {(R/C)
Hi
: LAMP | j SURROUND P, W, B. | .
TERMINAL P, W. B, I +
i P i
' i !
V1/8vive AL/AZ MONITOR HIF] R/E/P
OUTPUT  OUTPUT WIRELESS
t
i
STAND-BY — ! L N
TRANS FORMER RECTIFIER +12V R 19003 }_EEW | { PY
'''''''' - 2501-1 115 e - - - s T
| T901 ” -1 1 VIR 00T bt L —
B +115V 10601 ONTROL
] LA7838 ;
+11V .
V., — , 12KV
7 R RRIVE T FR -~
T DEFLECTION P. W, B. [ “““} AR 2
| H s
2
+26V N (Y 1
i % AUDID prmese ey ; P , % L Focus [
NOTSE — : [ f f T S .
FILTER RECTIFIER Své]}TrzCHan*G pleimL T ‘ ; /
INPUT g 3 ! 1 VERGENCE X , I i .
AC INPUT RELAY 1901 ?‘;31 pove . CONVERGENCE L CONVERGENCE OUT ; CONVERGENCE OUT | | | CONVERGENCE OUT
! 5901 A EerTae UNIT (4P53) D K4 p el KOS g o] KOS g
CONVER «{55\7* . {AP53B) | 1 STK4274 | i STK4274 STK4274 i ,WT_.% 5
- v - | [ {57]
| HOR, DYNAMIC FOCUS | FOCUS QUTPUT | R/G/B | [ [T phom
: e — arol T B —TWL-"{SWM "
7902 VER. DYNAMIC FOCUS | ! ,
R I ‘ )
- . N - - - - i L - - - - - — SENSOR
z DISTRIBUTION
PWEB
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BASIC CIRCUIT DIAGRAM

PRODUCT SAFETY NOTE: Components marked with a & and shaded have special characteristics important to
safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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(8/C) 5. 6K fi89 R186 R
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19 8.9 51 0.7 No. | No VDG 3 0 B 5.3 B 0
20 8.8 52 52 1 0 4 3 Qoo7| ¢ 0.8 Qo2 ¢ 55 VIO =ERV VAT E TV T IRV
21 0 53 5.2 2 0 : E 5.2 E 0
22 5.2 54| 52 3 0 B 0 B 0.6
23] 0 55| 50 1003 2 o Qoos| € | 52 Qo3[ C | 02
24| 13 560 5 54 E 0 E 0
25 | 1.1 57 0 5 T 57 B 0 B| ©
26 2.0 58 5.2 7 0 Q010 C 5.2 Qo241 C 9.1
27 0 59 51 ) 590 E 0.1 E 0
28 5.0 60 5.1
29 5.0 61 5.2
30 0.2 62| 24
31 0.1 63 2.2
32| 52 84| 0 39

46UX20B/21K
50UX22B/23K




|
|

46UX20B/21K
50UX22B/23K

BASIC CIRCUIT DIAGRAM

5

PRODUCT SAFETY NOTE: Components marked with a & and shaded have special characteristics important to
safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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« Al DC voltage to be measured with a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signal.
» Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement.
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2 0.2 2 0 2 4.5 1502 | 2 0.3 Q401 C 3.1
3 4.1 3 0 3 4.5 3 52 E 4.5
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5 4.1 5 1.6 5 4.5 Circuit| Pin | Voltage Q402 | C 3.2
8 8.3 1402 | 6 9.1 6 4.5 No. | No.| VDC E 4.5
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PRODUCT SAFETY NOTE: Components marked with a A and shaded have special characteristics important to
B AS l C C l R C U IT Dl A G R AM safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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¢ All DC voltage to be measured with a tester (100k€/V). Voltage taken on a complex color bar signal including a standard color bar signal,
= Since this is a basic circuit diagram, the vaiue of the paris is subject to be altered for improvement,

Circuit] Pin | Voltage Circuit] Pin | Voltage Circuit| Pin | Voltage Circuit| Pin | Voltage Circuit| Pin | Voltage Circuit| Pin | Voltage Circuit] Pin |Voltage
No.| No.| VDC No.| No.| VDC No.| No.| VDC No. | No.| VDC No.| No.| VDC No.| No.| VDC No. | No.| VDC
1 4.2 1 4.7 25 4.7 B 1.8 B 8.4 B 4.6 B 5.1

2 4.2 2 4.7 26 4.8 QA01| C 8.4 QAQ08| C 4.0 QCO01{ C 9.0 QYo1| C 9.1

3 4.2 3 4.7 271 47 E 1.2 E 9.0 E 3.9 E 4.4

4 0 4 4.7 28 4.8 B 8.4 B 1.8 B 3.9 B 5.0

5 4.2 5 4.7 29 4.7 QAD2| C 4.1 QAQ8| C 8.4 Qco2y C 9.0 QY02 C 7.3

6 0 6 2.5 30| 47 E| 90 E| 12 E 3.2 E | 44

7 0 7 4.7 31 4.7 B 1.8 B 8.4 B 0 B 7.7

IAO2 | 8 0 8 4.7 32 4.7 QAD3| C 8.4 QA10) C 4.1 QC03| C 9.0 QY03¢{ C 4.4
9 9.0 9 4.7 33 4.7 E 1.2 E 9.0 E 0.1 E 4.4

10 0 10 4.7 34 0 B 8.4 B 0 B 5.0 B 7.3

11 0 11 4.7 35| 47 QAO4| C 4.0 QA11] C 0 QCo04| C 0 QY04 C 9.1

12 4.2 Y01 | 12 2.5 36 0 E 9.0 E 0 E 0 E 6.7
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151745 151 47 39| 4.8 E 0 E 0 E 1.9 E 0

16 90 16 4.7 40| 46 B 0 B 5.0 B 9.0
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18 4.3 42 4.7 E 0 E 0 E 8.3
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20 5.1 44 9.0 QAD7| C 8.4 QA73| C 9.0 QY07| C 9.0

21 0 45 4.6 E 1.2 E 0 E 4.0

22 4.8 46 4.7 B 4.6

23 4.6 47 4.7 QY08 C 9.0

24| 48 48 | 4.7 E | 39
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PRODUCT SAFETY NOTE: Components marked with a AX and shaded have special characteristics important to 50UX22B/23K

safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don’t degrade the safety of the receiver through improper servicing.
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» All DC voltage to be measured with a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signal.
* Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement.
Circuit| Pin | Voltage Circuit| Pin [ Voltage Circuit| Pin | Voltage Circuit] Pin | Voltage Circuit] Pin |Voltage Circuit| Pin | Voltage Circuit| Pin | Voltage Circuit| Pin |Voltage Cireuit| Pin | Voltage
No.| No.| VDC No. | No.| VDC No. | No.| VDC No.| No.| VDC No.| No.| VDC No.| No.| VDC No. | No.{ VDC No. | No.j VDC No.| No.| VvDC
1| 46 22| 43 1 0 1 | 85 1] 19 T 41 1] 46 11 60 B| 0
2 4.6 23 4.3 2 5.1 2 0.8 2 2.1 2 0.1 2 4.6 2 4.5 i QS03} C 4.3
3 4.5 24 4.3 3 5.1 3 0.8 3 0 3 4.1 3 4.5 3 4.5 E 0
4 4.5 25 5.3 4 52 15031 4 0 4 1.9 4 8.2 1S07 | 4 0 4 4.6 B 0
5 4.5 26| 45 5 2.2 5 4.5 5 2.1 5 4.1 5 4.5 5 4.6 28041 C 9.2
6 4.5 27 5.3 6 0.7 6 4.5 6 2.1 6 8.3 6 4.5 6 4.6 E 0
7 4.5 28 4.5 7 9.0 7 4.5 7 1.9 7 4.2 7 4.5 7 4.5 B 0.3
8 4.5 29 4.5 8 4.5 8 9.0 8 9.2 8 0 8 9.0 8 4.5 S05| C 0
9 4.5 30 4.5 9 4.5 1IS05 | 9 27.1 9 4.2 9 5.6 E 0
10| 45 31| 45 10| 45 0] 13.2 0] 42 Circul| Pin [Voriage 10| 0.1 B| 02
101 [ 11| 0 1S01 [ 32| 45 1] 45 Sireui| Pin [Voliage T 21 1] 42 No. | No.| vDe 1] 34 2806 C |0
2] 45 3| 45 102 [12| 45 No. | No.| VD& 12| 28 12| 42 T T 13 12] 45 E| ©
13 4.5 34 4.5 13 4.5 1 45 13 0 13 4.2 > 40 13 4.5 B 0.3
4] 45 35| 45 4] 45 5T 4% 14 133 14| 42 o Iwot [ 4] 0 2807 C |0
15| 45 36| 45 15| 45 G 15| 51 15| 42 T o0 15] 51 E| 0
6] 53 37| 45 16| 45 1s04 [ 4T 0 6] 4.3 IS06 [ 16 | 5.1 5T 6] 5.1 B| 06
17 | 45 38| 9.0 7] 0 G 7] 129 17| 51 510 7] 0 Qsos[ C | 0
18] 53 39 [ 0.1 18| 45 s T 75 18] 42 T 18| 47 E| 0
19 50 40| 52 19| 45 7178 19| 42 1s08 8T 5 19| 46
20 5.0 41 5.2 20 4.5 8 90 20 4.2 9 0 20 4.7
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25| 0 T4 42 25| 46
26 4.2 5T a0 26| 46
27 4.2 16 50 27 4.6
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* All DC voltage to be measured with a tester (100k§2/V). Voltage taken on a complex color bar signal including a standard color bar signal.
» Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement.

Circuit] Pin | Voltage| |Circuit| Pin | Voltage Circuit| Pin [Voltage| |Circuit| Pin |Voltage| |Circuit| Pin |Voitage 15000 cd.0§ 7208 gz 0005 10,0 10V 256 200y 1200 9804 | 7R
No.| No.| VvDC No.| No.| VDC No.| No,| VvDC No. | No.| VvDC No.| No.| VDC (e @) Wocometrgnt @3 ot @5 o1 ginss (1 o)
1 1.6 1 3.7 B 6.4 B 4.5 B 2.8 h
2 0 2 0.8 Qxot{ c | 91 axos| ¢ | 90 QE0t| C | 9.9
3 5.2 3 2.6 E 55 E 3.8 E 2.2
4 3.6 4 3.5 B 4.3 B 1.8 B 2.6
5 2.3 5 0 Qxoz| C 9.1 Qxoe| C 8.4 QEQ2| C 6.8
6 1.4 6 0 E 3.6 E 1.2 E 1.9
7 3.3 7 2.5 B 3.5 B 4.4 B 6.8
8 8] 1X02 8 0 QX04| C 9.1 QxX10] C 9.0 QE03| C 15.4
3 58 3 36 E 28 E 37 E 61 i = 53V V201 = {3V AV = 40V = 218V vzt = 169V VD = {60V T = 41V Vel = 31V N = 10V ViCD = 47V vaCl = 48y W e GV
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18 0 E -0 E 8.0 f W '
19 0 B 8.0 R " '
g? 502 QEO07 (Fi 800 =163V V2D = G5V WIB=ETHEY T = 74V VAT 53V N EEAV VIS = {3V VECTTETITV Wih = 1§V
22 3.6 B | 1124
23 4.5 QEQ08| C 39.9
24 1.9 E | 1125
25 4.3 B 0.2
26 3.8 QEOg| C 38.3
27 5.2 E 0.2
28 0 B 0
QE10! C 0
E 0
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PRODUCT SAFETY NOTE: Components marked with a & and shaded have special characteristics important ic
B A Sl C C I R C U lT Dl AG R AM safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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* All DC voltage to be measured With a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signal.
» Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement.

Circuit| Pin | Voltage Circuit| Pin | Voltage Circuit| Pin |Voltage| [ A\lsmmmu;«;m/ ______________
No.| No.| VDC No.| No.| VDC No.| No.I VDC
1 1.33 11 1151 B 1.0
2 0.1 1904 | 2 17.0 Q801 C 16.5
3 0 3 0 E | 025
1901 | 4 0.95 B 12.9
5 17.0 Q902| C 18.1 |
6 0.2 Circuit] Pin | Voltage E 12.4 J
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1 0 QY03 A 20.0 VI S 3BV VE(TY 7 156V AV = S35V
1906 | 2 | -26.8 G 0.1
3] -12.2 B | 85.0
Circuit] Pin | Voltage Q909 C 0.1
No. | No VDC E | 1151
1 20.0 Circuit| Pin | Voltage B 0.1
1902 | 2 20.0 No. | No.| VDC Q912| C 12.2
3 17.0 1 25.8 E Q
4 0 1807 | 2 0 B 0.1
3 11.8 Q813| C 12.4
E 11.6
Circuit| Pin | Voltage B 6.7
No.| No.| VDC Q914 | C 0
1 20.0 E 7.0
1903 | 2 19.1 B | 26.5
3 16.5 Q9151 C | 271
4 1.0 E | 259
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BASIC CIRCUIT DIAGRAM
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rd w|
S W of Sflofly
ML J— o pu— — — — — . .
i B
A €613 ABR3
0.01 4.7x
V. DRIVE MYL K
| r601 e
A7838
g .LCGM RG24
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ 0. 1/100 4
vl 100
MYL-K AS 1 ‘
VERT DAIVE
vear | ONE 509
TRIG SHOT ) AD30ES4
InPuT MATE w x HFO3 RFCZ  RFOY
27K 27K 27K
[ 2u 2w 2N
€] W & & O & @ w [C I T ] I
AL37 2 LB01
% oy b8 : RE2Y
— —@ it O b
rroyey R620 2w 2w Ant/au
fnd ¥ 10K CB06 5 AD1/2.
o 1735 CB11 v
D610 ol 3 CEm 4 30750 () M0 e AFo7
ABSA 25 i Ry i« ' -
= o 3
) S § An/e DYNAMIC o ¥ ®
B2 3 o e . Focus HOUINEARITY] 8|88
I, cao/a h 4 RE21 36553 ].. DEOB fo*ge i . & i
s 33025 B | oo me1t 5. 8K G032 og0s B o1z crot D1 /6
] 2 Q84 2%, zEeK A513 AMOLT| e P a7/16
o QLj<d od - BBK ol roe-m
13 SoeZa o beon crzz oA7as
o} B ceos allE — ABE0 - EL )
: AB14 o gl T (3;68(1)!! 3 iw &)
Witk ' 33K Sl - ] ©
P + o 0609
e £Be° T ‘ '
580 . tiw) e
. S ANt 4662 c731 N ®
g S 1K 1500R e Lo
> ABo7 { c807 KoK e @] 3
B g ETty 22 W35 ceon Sy 287 . A i ©
p} (51 riag 2 -1 =g
e T 178w} feiss CE~M 3000/25 o 5 EB'L ceag REB1 L710 d
@ CE~M o 8L 2° 47/16 10K ”L 2 vt
i 0601 = mo= CE-H AB63 W
o PAOTECT} o] I S T 2ng 27K !8
S e 0611 Sfer3zos aene 4 ands v
: — R e o
= RECR
47K g
D604 617 foos
[T . . #}HZ“SCK ] 1/50
(o "} G
[Cizav 1 o20
10/16
D)
HIGH-VOLTAGE FEED BACK
26Y - - l
H.SIZE CF13 . 0512 OF 11
R[:;‘;Ea»j resal meso i%;‘/ﬁso 390/50 | [ FRAABOLA] $ 726 cFog 0 ese Be3s . CPT BCREEM  CPT FOCUS
i 12K 1K e i ce aron Jo75%0  peoa RF23 gris AR A7 1 v T3 33K -
. . 5. BK 1. 5K :
. ) 641 ce23 ax 100K cE10 D616 F33 .
649 | pga7 58K Reap 3on a7op - WA aro2 ) 07 PIEE ek 2
| sor-of oK oeo7 0609 FaK ae Tka RD1/8 * 250121341 4, ] S5C1213A (015 22€ ¢
CE-M 11.3v oFoR 0F 10
: v ar2g SE%8215a 38T I
S a 518 1 - a o1 28T - T N
] I oea ax by *
- 0.01 — ! - | BY dro3 RBS3 CF 15 e
he s ' by, RF20 2las 10/16 1K oFo4 oF09 10/16
5 53 667 CFi1 . Bt Ja 5.5v 10716 Rt
SIDE~PIN b CFi2 10/16 82K Glax ooy g CE- Ay arF40 DFO%
DALVE 1.2 ) F - AFa7 0F02 bt L s 52
4 Il o MYL~K =T $10K RF25 CFO5 i 1 P
@ ?%ES 519 0.22 B L} ol Ll o
’ 1 e @ ., 0 3 @ |
0606 = BFO5 e FS .- @ laraa RF34 REI5 S AF37 $AF3ID aray
eso3%8 R - AFoa 25C12134 QF04 Fis i aF 10 T elzdeax 22K 16K 1K 4. 7K 10K i
t ! kit K ©) /PN esciaiaa |2 7K £\ Fi 557 a8 cri7 wor ‘{k
\l) / ne64 o 4 o1 \- b aF L w 58 470066 Ll
BNt 1K m c w e 12 SwQ
8 n645 AB5E ESS?S &a 27K
DHO L 2K w
: e | o B EX ) 4
osmssoz © 3 on o - CFo4 AF15 -
- Lgeny  BE192 g i0/15 347K OFOB | et |
2 e e Faax RFO9
390
: - [ ProTECT sw
!;g}%s i — gNgg ?8100: _?503 CRT ANODE
i 1241V . . "
Y ANOS (1/8n) " G2 0Ky
aNoa 6. BK 4700P
K 2 a
1 ( DNO1 s 6728 Gl
- v 12y 2.2k sl [
1% aav 1
zZ © mxi q, G704 B
o o
2 wNRE 88l 2R725 0718 4.0v craz
Z 5 > 0-022
3
I o oy &k 6. 8K 1 < b 4 A730 Avoeg |
3.3k G717 RO1/20
o
@ c7o5 R729 7.1V @)
wi o G705
&l 1/50 I
Zl% Heew R727
v |V
ANto HIGH-VOL TAGE
o STABLITY
‘ 2: 1V EF 12KV
@ AN14
03 o 10K
H. DRIVE ! f L701 =
8
FILTER bt L
1. onD | @2 colL = @iy i
. 3817 A
& n704 g 508
. H.8LK | @ 3 2. 7K Gn
D = RS39 cris &
a 4 &7 55 200 “
" a8t | ©- (28) (I
3 ON10
z H. V. 5 S8 ?7&?
o PROTECT L] R4 c R70B
= . 5 710 47K
5 €704 0.27/200 RO1/24 ot
o V. DRY. ha’go/xsa A PPK o » g‘;
= CE-H - ' 4 paov !
z ] y i © E
y c705 I (35 ¢
ono| © ¢ ol o, 1/200 o nvoa 713 K o
DNOY v . 3 S 3 NG
t:3 HZ-12C3 b3 8 RO1/2J RD1/24 I
Vo BLK D ol By 2 ono =
o : ©
30) ag¥ £l 8x L708 © o
N Ry Of =0 12 i
D00 whe L # 5) i H
o R715 -
A701 DES & 8k
820 p7gy 2: :%02 £o8 RO1/80
—— )
+ c729
2.2/50 071t A
' e e i} P
: p719 c739  ©738 v N i
470P  1000P
A744
6. 8K
5 a710
' i g@:(ﬁ A742 % 220 gg?g
1 w7 (i 7z = it
Q707 178v) B.BK (3W] 0708
r,y ESIF
G740 p743 o, o l
580P 5. 6K k0715 1 N et <1 N
E frae l?-j}‘““"/"‘ A HZS12C1 c718 IR S I O A
11/4%) 0.068/1. 6K mpm |
TO CONV.
I — — — — _ — _ — — _ 1

» All DC voltage to be measured with a tester (100k/V). Voltage faken on a complex color bar signal including a standard color bar signal. P ] -
« Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement. AP53 CHASSIS DEFLECTION

BinTvor Cireuitl Pin [ Voitage TR o256 200y g 3.6y iy 380w [ ¢ ot 200
ircuit| Pin | Voltage Circuit| Pin | Voltage Circuit| Pin | Voltage ircuit] Pin o 00t Div) . f @ ot enter QFtbao (1 a0 Pacbui | (33) {50701 et Dyvaric o, High olags)
C“;So. No. VDgc No. | No VD% No.| No.l vDC No.| No.| VDC @ Sepna e ; ; ¢ ) |
1 10.9 B 53 B 11.6 B 0
2 4.4 Q807 C 0.5 QF01| C | 617.8 QNO1| C 11.5 ]
3 54 E 5.9 E 111 E 0
4 5.6 B Q B 5.9 B 0.9 }
5 0 Qs08| C 2.4 QFo2| C 10.8 QN02| C 12.4 L
6 5.1 E G E 5.6 E 0.5 ,
1601 7 5.6 5 a B 2.5 B 124 Vi = 23v vetny = 93V ISR VITEE TRV LB W = HT ‘vm) = 425V LEEE ‘ai.]w WY = BAV - ROEF I VI ETEAV B ERTV VT E 58V IR TRV CIGEREL) L RETE T TR AV TI
8 25.6 Q609 | C 0 QF03| C 4.7 QNO3| C -0.5
B E 19 E 124 2,98 200 2,563 2,00/ ] ~i8.9F  3.80% —-1,48F 200
190 13 g gi B | 31 B S R . @ o @) s ;@ﬂ“ ..................... @ crorvas b v Fett
1] o Qeto[ C | 0 QFo4| C | 117 QNo4| C | 124 M ™ A f
12 13.0 E 157 E 2.5 E 0 | } \ : h 1 f\/’“”““% | \\/M
13 | 253 B | 42 Bl 11 B | 02 | \ 1 [V | ‘
Q12 C | 117 QFos| C | 3. QNO5| C | 06 { , 5 I ;
E | 36 E|l 05 E 0 ‘ ! | |
B| 03 B | -11.1 B | 100 o N | L f L |
Q7011 C 35.0 QFo6| C -5.2 QNOB| C -0.5 B e T I e e T T A o e R =
E 0 E -11.6 E 10.1 Vit = 132V IHOERIY] (D = 114V TN = EEV VEE AV ATy = 2547 TR E AV ETEIAY WO E AV O = 5737 VEOT AV WOV EEIEY Y VE EEEV EIRERNE]
Q704 (83 f’f? QFO07 CB} 15(2;88 Q601 g 4(.)7 255 2000 LI 2 CI8.F 50Y o148 2.00
E 3 8 E 5j3 E 0 @ ooy [ @ pomaeopon v [\ ] [ @Wmm(\'@wm AAAAAAAAAAAAAAAAAAAAAAAAAAAA @ o eiter
B 6.0 B 5.0 B 10.3 e e
Q705 C 2.3 QFo8| C 11.7 Q604 C 6.2 ]1 ”
E 6.7 E 4.4 E 10.9 \1 |
BE | 04 B| 15 B | 50 14 R
Q706 | C 8.5 QFog| C 5.0 Q605 C 1.4 e A T " U, s B . , -
E 0 E 0.8 E 5.6 e . b} A e R ,‘" i:“]\
B 12.7 B 10.5 B 0.5 ' W ' o i ' MR IR 4”_1
Q’]G}? C 23 QF10 C 117 ana C 15.4 Th= 58V VI E 0V RIS A HiY = 572V VI = 100V AL 474V VI = 1307 Vel = 500V VO = 30 DT AV G TEY WEREY - TSRV R TL]
E 1.7 E 9.9 E 0
B 0 B 10.9
Q7771 C | 1133 QFt1] C 11.7
E 0 E 10.5

46



46UX20B/21K
50UX22B/23K

PRODUCT SAFETY NOTE: Components marked with a /| \ and shaded have special characteristics important to
BAS I C Cl RC U IT D IAG RAM safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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70 Control P.%.B. To Digt.Conv.unit

AP53 POWER DEFLECTION P.W.B.

1 2 3 4 5 6
« All DC voltage to be measured with a tester (100k§2/V). Voltage taken on a complex color bar signal including a standard color bar signal,
« Since this is a basic circuit diagram, the value of the parts is subject to be altered for improvement.
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46UX20B/21K
50UX22B/23K

PRODUCT SAFETY NOTE: Components marked with a AX and shaded have special characteristics important to
B A Sl C C I R C U IT D l A G R A M safety, Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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« All DC voltage to be measured with a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signal.
= Since this is a basic circuit diagram, the vaiue of the parts is subject to be altered for improvement,

Circuit| Pin | Voltage
No.| No.| VDC
B 0.7
QMo1| C 0.1
E 0
B .
amozl ¢ | 186
E 9.1
B 2.7
QA70| C 9.0
E 2.0
B 2.7
QA71] C 9.0
E 2.1
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BASIC CIRCUIT DIAGRAM

PRODUCT SAFETY NOTE: Components marked with a /! \ and shaded have special characteristics important io
safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service
Manual. Don't degrade the safety of the receiver through improper servicing.
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46UX20B/21K
50UX22B/23K
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* All DC voltage to be measured with a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signat.
= Since this is a basic circuit diagrarn, the value of the parts is subject to be altered for improvement.
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46UX20B/21K
50UX22B/23K

BASIC CIRCUIT DIAGRAM

PRODUCT SAFETY NGTE: Components marked with a ﬁ and shaded have special characteristics important to
safety. Before replacing any of these components, read carefully the PRODUCT SAFETY NOTICE of this Service

Manual. Don’t degrade the safety of the receiver through improper servicing.
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* All DC voitage to be measured with a tester (100kQ/V). Voltage taken on a complex color bar signal including a standard color bar signal.

« Since this is a basic circuit diagram, the value of the parts is subject to be aitered for improvement.
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PRINTED CIRCUIT BOARD

50UX22B/23K
POWER/DEFLECTION P.C.B. RED CPT P.C.B.

S s s o —_awTe S -

P s o o o e | o o e e

REQS. :

o7t

AHCS-40
94v-2 gAY

JK01531-3
APSX CPT PW.B-R] |f

4 - —

'

(- - R ——

g
3
&

e RBBS
e RE6L

st s

* AHCS-40

94V~ gAY
, JK01531- 3
- [ErsxcPT PwE. 6]

| [PE_ 4

A FCTE]

— . 7)eY —

- 8

{mdo]
OF
g

AHCS-40
g4v-2 gAY

JKO1531-3
~ |aPSX CPT P.W.B.-B]

4

1
ES
3 hosa

b

52



46UX20B/21K
50UX22B/23K

PRINTED CIRCUIT BOARD
VM P.C.B. 3 LINE COMB P.C.B.

BIZY B nxe W

94V-8 AL

JK01521-B  AHCS-4a g

RX36 m@'

JK01521-C aHCS-48

TERMINAL P.C.B.

o
LTS Bki0 - DR +
g—

RE LI

- WM CAOB {IYOH ceag(f‘!ﬁ? +

LTS 03 CAOS
ki v
€403

s
ov08

S
QYDQ; )

e -
£ b0 CA36 =
3 ks
s - !
) b R /S S
C : #0 -
L RASE~ wi}MH‘ 2
~RA6O~

~RAST<
m - “RASG-

I
o
- CRUL
] , ss )
ne e e ! F
, iy
w123

ey ‘*H»g

l DG

[‘m

v JKOI512-A




46UX20B/21K
50UX22B/23K

PRINTED CIRCUIT BOARD

CONTROL P.C.B.
. SURROUND P.C.B.

LIV 4ol

#

sz LS

[~ |
o
on
>
[
O
el -
5
=
o
=
o
=
L

i
#

0850 W0 £ e

g
e




46UX20B/21K
50UX22B/23K

WIRING DIAGRAM
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WIRE DRESS DRAWING (1/3)
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WIRE DRESS DRAWING (2/3)
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50UX22B/23K
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WIRE DRESS DRAWING (3/3)

from SENSOR
DISTRIBUTION P.W. B.

@/3)

from POWER SUPPLY
DEF, P.W. B,

from SIGNAL P, W. B,

from TERMINAL P, W, B.
!

-
Ly

- {rom SURROUND P, W. B.
\ from 3IGNAL P W.B.
A

53

U401

Twestar (L)

Woofer (L)

/3)
from POWER SUPPLY
DEF. P, W. B,

(W01, 54

E anm
from SIGNAL P.W. B.
% 2 purae lock
purss lock
_ ;_ 11, 5¢
4,

.“"‘,,

»

L

a 31
42 A % :
Afl) AN G & Y AP a2 )
- YI3 £ B \ =420 8,
§ ” G) R2 e
CPTPWE B ooy R2ANY CPT P.W.B B sepppN 'I‘ 2]
[— W2 S
POCUS?I% scnszn((a)) .
FOCUS(®) SCREEN (G
{FOCUSTH }
POCUS(B] SCREEN(B) SCREEN((B)
7
@) FOCUS(G)

B )

FRONT SIDE

58

t Red

Twester (B)

Woofer (R)



46UX20B/21K
50UX22B/23K

EXPLODED VIEW (1/3)

Note: Some parts may appear different than those shown in the exploded view. When ordering, refer to the REPLACEMENT PARTS
LIST for correct part number. Since this Service Manual covers several models, use care to select the correct part for the model being
serviced.
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EXPLODED VIEW (3/3)

(4)

Note: Some parts may appear different than those shown in the exploded view. When ordering, refer to the REPLACEMENT PARTS
LIST for correct part number. Since this Service Manual covers several models, use care to select the correct part for the model being
serviced.
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RBEPLACEMENT PARTS LIST

PRODUCT SAFETY NOTE: Components marked with a A have special characteristics important to safety. Before replacing any of these components,
read carefully, the PRODUCT SAFETY NOTICE of this Service Manual. Don't degrade the safety of the receiver through improper servicing.

Capacitors: CD: Ceramic Disc

ABBREVIATIONS

Resistors: CF: Carbon Film

Semiconductors: TR: Transistor

PF: Polyester Film CC: Carbon Composition DI: Diode
EL: Electrolytic MF: Metal Oxide Film ZD: Zener Dicde
PP: Polypropylene VR: Variable Resistor VA: Varistor
PR: Paper WW: Wire Wound TH: Thermistor
TA: Tantalum FR: Fuse Resistor IC: Integrated Circuit
TM: Trimmer MG: Metal Glaze
CIRCUIT BLOCK SECOND CHARACTER CIRCUIT BLOCK SECOND CHARACTER
OF SYMBOL NO. OF SYMBOL NO.
Channel Management QorM Horizontal 7 orH
Tuner torT CPT BorD
Signal 2orS Power SorP
Y-signal 3oryY Red R
Audio 4dorA Green G
Color 50rC Blue B
Vertical 6orVv New & QOthers EFJKLQUWXZ
SYMBOL. PART PART SYMBOL. PART PART
NO, NO, DESCRIPTION NO. NO. DESCRIPTION
CAPACITORS CE11 0890074 | CD 100PF +-5% 50V
CE12 0244541 CD 0.01MF +-10% 500V
CAO1 0800003 | EL 1MF 50V CE13 0244541 CD 0.01MF +-10% 500V
CA02 0800003 | EL 1MF 50V CE14 0253959F | EL 47MF 160V
CA03 0800003 EL 1MF 50V CE15 0247848 | CD 56PF +-5% 500V
CA04 0800003 EL 1MF 50V CE16 0253957 | EL 22MF 160V
CAO5 0800003 | EL 1MF 50V CE17 0244509 | CD 4700FF +-10% 500V
CA06 0800003 EL 1MF 50V CE18 0890074 | CD 100PF +-5% 50V
CAO7 0800003 EL 1MF 50V CE19 0253959F | EL 47MF 160V
CA08 0800003 | EL 1MF 50V CE20 0253959F | EL 47MF 160V
CA26 0800015 | EL 10MF 168V CE21 0890077 | CD 180PF +-10% 50V
CA27 0800015 | EL 10MF 16V CFO1 0800317 | EL 47MF 16V
CA28 0800015 | EL 10MF 16V CF02 0800353R | EL 470MF 16V
cA29 0800015 | EL 10MF 16V CF03 0252396 | EL 10MF 16V
CA30 0800015 | EL 10MF 16Y CFo4 0800291 EL 10MF 16V
CA31 0800015 | EL 1OMF 16V CFO5 0276721 PF 0.22MF 50V +-5%
CA32 0800015 | EL 10MF 16V CFO6 0800291 EL 10MF 16V
CA33 0800015 EL 10MF 16V CF07 0880041 PF 5600PF +-10% 50V
CA34 0800015 | EL 10MF 16V CFo8 0244120 | CD 820PF +-10% 50V
CA35 0800015 | EL 10MF 16V CF09 0284642R | EL 10MF 50V
CA36 0800015 EL 10MF 16V CF10 0890083 | CD 470PF +-10% 50V
CA37 0800015 EL 10MF 16V CF11 0800291 EL 10MF 16V
CA38 0800041 EL 47MF 16V CF12 ANODOB2R | PF 0.01MF +-10% 50V (HHEA MD)
CA39 0800041 EL 47MF 16V CF13 0890082R | CD 390PF +-10% 50V
CA40 0800015 EL 10MF 16V CF14 0800353R | EL 470MF 16V
CA4t 0800015 | EL 10MF 16V CF15 0252396 | EL 10MF 16V
CAT70 0800041 EL 47MF 16V CF16 0800291 EL 10MF 16V
CAT1 0800015 | EL 10MF 16V CF17 0244109 | CD 4700PF +-10% 50V
CA72 0800015 | EL 10MF 16V CKo1 0800326 | EL 100MF 16V
ccoz 0244171 CD 0.01MF +80-20% 50V CKo2 0244141 CD 0.01MF +-10% 50V
CCo3 0890083 | CD 15PF +-5% 50V CKO3 0800326 | EL 100MF 16V
cCo4 0244171 CD 0.01MF +80-20% 50V CKo4 0244141 CD 0.01MF +-10% 50V
CCos 0244171 CD 0.01MF +80-20% 50V CKO5 ANQOO75R | BF 0.1MF +-10% 50V (HHEA MD)
CCos 0800049 | EL 100MF 18V CKOB 0800326 | EL 100MF 16V
cC70 0244171 CD 0.01MF +80-20% 50V CKo7 0800326 | EL 100MF 16V
CEO1 0800074 | EL 470MF 16V CKog ANOOO75R | PF 0.1MF +-10% 50V (HHEA MD)
CE02 0284621R | EL 0.47MF 50V CK10 08003538 | EL 470MF 18V
CEO03 0800041 EL 47TMF 16V CK11 0800058 | EL 220MF 16V
CEO04 0890081R | CD 330PF +-10% 50V CK13 ANODO78R | PF 0.1MF +-10% 50V (HHEA MD)
CE05 0800049 | EL 100MF 16Y CK14 ANQOO75R | PF 0.1MF +-10% 50V (HHEA MD)
CE08 0880044 | PF 0.01MF +-10% 50V CK15 0248688 | CD 150PF +-5% 50V
CE07 0800049 EL 100MF 168V CK17 0248688 | CD 150PF +-5% 50V
CE08 0276717 | PFO.1MF 50V +-5% CK19 0248688 | CD 150PF +-5% 50V
CE09 0276717 | PFO.1MF 50V +-5% CK21 0248688 | CD 150PF +-5% 50V
CE10 0800042 EL 47MF 25V CK23 0248688 | CD 150PF +-5% 50V
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PRODUCT SAFETY NOTE: Components marked with a AX have special characteristics important to safety. Before replacing any of these components,

read carefully, the PRODUCT SAFETY NOTICE of this Service Manual. Don't degrade the safety of the receiver through improper servicing.

SYMBOL PART PART SYMBOL PART PART
NO. NO. DESCRIPTION NO. NO. DESCRIPTION

CK25 0248688 CD 150PF +-5% 50V cs22 0880017 PF 0.15MF +-10% 50V
CK27 0258175 EL 470MF 50V CS23 0800012 EL 4.7MF 50V

CK28 0258175 EL 470MF 50V CS24 0800001 EL 0.47MF 50V

CK29 0248688 CD 150PF +-5% 50V CS25 0800008 EL 4.7MF 25V

CK30 0248688 CD 150PF +-5% 50V CSs26 0800001 EL 0.47MF 50V

CK31 0248688 CD 150PF +-5% 50V Cs27 0276717 PF 0.1MF 50V +-5%
CK32 0248688 CD 150PF +-5% 50V Cs28 0276717 PF 0.1MF 50V +-5%
CK33 0248688 CD 150PF +-5% 50V Cs29 0800041 EL 47MF 16V

CK34 0248688 CD 150PF +-5% 50V CS830 0880203R PF 0.47MF +-5% 50V
CK41 0248688 CD 150PF +-5% 50V C531 0284638 EL 10MF 16V

CK42 0880031 PF 1000PF +-10% 50V CS32 0276717 PF 0.1MF 50V +-5%
CK45 0880042 PF 6800PF +-10% 50V CS33 0800015 EL 10MF 18V

CK46 0880044 PF 0.01MF +-10% 50V CS834 0800015 EL 10MF 18V

CK47 0880044 PF 0.01MF +-10% 50V CS35 0890085 CD 680PF +-10% 50V
CK51 0800321 EL 47MF 50V C836 0276717 PF 0.1MF 50V +-5%
CK52 0800321 EL 47MF 50V CS37 0800074 EL 470MF 168V

CK53 0800321 EL 47MF 50V CS38 0800005 EL 2.2MF 50V

CK54 0800321 EL 47MF 50V CS839 0800058 £L 220MF 18V

CK55 0800321 EL 47MF 50V C840 0284623R EL 1MF 50V

CK56 0800321 EL 47MF 50V G541 0284623R EL 1MF 50V

CLO1 0880053 PF 0.047MF +-10% 50V C843 0800003 EL tMF 50V

CLO2 0880053 PF 0.047MF +-10% 50V CS44 0244171 CD 0.01MF +80-20% 50V
CLO3 0880053 PF 0.047MF +-10% 50V CS45 0800015 EL 10MF 16V

CLO4 0880053 PF 0.047MF +-10% 50V CS46 0284638 EL 10MF 16V

CLO5 0880053 PF 0.047MF +-10% 50V C547 0800058 EL 220MF 16V

CLD6 0880053 PF 0.047MF +-10% 50V C548 0800015 EL 10MF 168V

CcLo7 0880053 PF 0.047MF +-10% 50V €549 0800015 EL 10MF 16V

CLO8 0880053 PF 0.047MF +-10% 50V CS50 0800003 EL 1MF 50V
CLO9 0800049 EL 100MF 168V G851 0880051 PF 0.033MF +-10% 50V
CL10 0880057 PF 0.1MF +10% 50V Cs52 0890089 CD 1500PF +-10% 50V
CMO1 0800023 EL 22MF 16V CS53 0880051 PF 0.033MF +-10% 50V
CM02 0244171 CD 0.01MF +80-20% 50V CS54 0800058 EL 220MF 16V
CMO03 0800003 EL 1MF 50V C555 0246451 CD 30PF +-5% 50V
CMOo4 0244171 CD 0.C1MF +80-20% 50V C356 0246451 CD 30PF +-5% 50V
CMO5 0244171 CD 0.01MF +80-20% 50V Cs58 0800015 EL 10MF 16V
CNO1 0800279R | EL 1MF 50V C559 0800051 EL 100MF 25V
CNO2 0800288R EL 4.7MF 50V CS60 0800003 EL 1MF 50V
CNO3 0880051 PF 0.033MF +-10% 50V CS61 0800042 EL 47MF 25V
CNO4 0890084 CD 560PF +-10% 50V cSse2 0800051 EL 100MF 25V
CNO5 0800041 EL 47MF 168V cS63 0800042 EL 47MF 25V
CNO8 0800018 EL 10MF 50V CSe4 0800003 EL 1MF 50V
CSA1 0800049 EL 100MF 16V CS65 0800003 EL 1MF 50V
C8AZ 0276717 PF 0.1MF 50V +-5% CS66 0800003 EL 1MF 50V
CSA3 0276717 PF 0. 1MF 50V +-5% Ccse7 0800003 EL 1MF 50V
CSA4 0284638 EL 10MF 18V cS68 0800003 EL 1MF 50V
CSA5 0284638 EL 1OMF 16V CS69 0800003 EL 1MF 50V
CSAs 0284638 EL 10MF 18V C870 0890087 CD 1000PF +-10% 50V
CSA7 0800042 EL 47MF 26V CS71 0890087 CD 1000PF +-10% 50V
CSA8 0880203R PF 0.47MF +-5% 50V cs72 0890087 CD 1000PF +-10% 50V
CSA9 0880053 PF 0.047MF +-10% 50V CS73 0800042 EL 47MF 25V

CcsB1 0800015 EL 10MF 18V CS74 0800042 EL 47MF 25V

csB2 0276717 PF 0.1MF 50V +-5% CS75 0800084 EL 1000MF 35V

Cs01 0880012 PF 0.022MF +-10% 50V CS76 0800051 EL 100MF 25V

CSs02 0880014 PF 0.047MF +-10% 50V CS77 0880018 PF 0.22MF +-10% 50V
CS03 0800058 EL 220MF 16V Ccs78 0800003 EL 1MF 50V

CS04 0800015 EL 10MF 16V CS79 0800015 EL 10MF 16V

CS05 0800015 EL 1OMF 16V CS80 0800015 EL 10MF 18V

Cs08 0800015 EL 1OMF 16V CS81 0800015 EL 10MF 16V

CSo7 0800015 EL 10MF 16V CS8z2 0276717 PF 0.1MF 50V +-5%
Cso08 0800087 EL 2200MF 16V Cs83 0276717 PF 0.1MF 50V +-5%
CS09 0284623R EL 1MF 50V CS84 0276717 PF 0.1MF 50V +-5%
CS10 0284623R EL 1MF 50V CS85 0800083 EL 1000MF 25V

CS11 0276717 PF 0.1MF 50V +-5% Ccs86 0800083 EL 1000MF 25V

Cs12 0276717 PF 0.1MF 50V +-5% CS87 0800083 EL 1000MF 25V

CS13 0800001 EL 0.47MF 50V CcS88 Q800015 EL 10MF 18V

CS14 0800009 EL 4.7MF 25V CS90 0890087 CD 1000PF +-10% 50V
CS15 0800001 EL 0.47MF 50V CS91 0284638 EL 10MF 16V

CS16 0800009 EL 4.7MF 25V C892 0880087 CD 1000PF +-10% 50V
cs17 0880017 PF 0.15MF +-10% 50V 3593 0880051 PF 0.033MF +-10% 50V
Ccs18 0800007 EL 3.3MF 50V CS94 0880041 PF 5600PF +-10% 50V
CS19 0880017 PF 0.15MF +-10% 50V CS885 0880041 PF 5600PF +-10% 50V
G820 0880017 PF 0.15MF +-10% 50V Cs96 0880051 PF 0.033MF +-10% 50V
CSs21 0800007 EL 3.3MF 50V 597 0800015 EL 1OMF 16V
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PRODUCT SAFETY NOTE: Components marked with a A have special characteristics important to safety. Before replacing any of these components,
read carefully, the PRODUCT SAFETY NOTICE of this Service Manual. Don't degrade the safety of the receiver through improper servicing.

SYMBOL PART PART SYMBOL PART PART
NO. NO. DESCRIPTION NO. NO. DESCRIPTION

Cs98 0800049 EL 100MF 16V CYos 0800023 EL 22MF 18V

CS9g 0800015 EL 10MF 16V CcYo7 0800023 EL 22MF 18V

CW09 0800049 EL 100MF 16V CYo8 0800049 EL 100MF 16V

Cwio 0800023 EL 22MF 16V CY09 0276717 PF 0.1MF 50V +-5%
CwWi11 0276717 PF Q. 1MF 50V +-5% CY10 0800015 EL 1OMF 16V
Cwi12 0800003 EL 1MF 50V CY11 0800015 EL 10MF 16V

Cwi3 0800012 EL 4.7MF 50V Cy12 0800049 EL 100MF 16V
CW14 0284638 EL 10MF 16V CY13 0880089 CD 1500PF +-10% 50V
CW15 0276717 PF 0.1MF 50V +-5% CY14 0800074 EL 470MF 16V
Cwie 0880053 PF 0.047MF +-10% 50V CY15 0276717 PF 0.1MF 50V +-5%
Cwi17 0800001 EL 0.47MF 50V CYise 0800049 EL 100MF 16V
Ccwis 0276717 PF 0.1MF 50V +-5% CY17 0800041 EL 47MF 18V
CW1g 0800003 EL 1MF 50V CY70 0800015 EL 10MF 16V
Cw20 0800003 EL 1MF 50V CY71 0800015 EL 10MF 16V
Cwa1 0800003 EL 1MF 50V Cy72 0244171 CD 0.01MF +80-20% 50V
cwa2 0800007 EL 3.3MF 50V Coo1 0276717 PF 0.1MF 50V +-5%
cwag 0800015 EL 10MF 18V Coo2 0800047 EL 100MF 6.3V
Ccwz4 0800003 EL 1MF 50V C003 0276717 PF 0.1MF 50V +-5%
cw2s 0800003 EL 1MF 50V Co04 0890067 CD 33PF +-5% 50V
CXo1 0800041 EL 47MF 18V Co05 0244171 CD 0.01MF +80-20% 50V
CXo02 0830065 CD 22PF +-5% 50V Co06 0800015 EL 10MF 18V
CX03 0890061R | CD 10PF +-0.5% 50V coo7 0890067 CD 33PF +-5% 50V
CX04 0820064 CD 18PF +-5% 50V Co10 0800009 EL 4.7MF 25V
CX05 0800049 EL 100MF 16V Cot1 0800009 EL 4.7MF 25V
CXos 0800009 EL 4.7MF 25V co12 0800009 EL 4.7MF 25V
CXo7 0880031 PF 1000PF +-10% 50V Co13 0800009 EL 4. 7MF 25V
CXo08 0890071 CD 56PF +-5% 50V Ccot4 0800009 EL 4.7MF 25V
CXo0g 0880044 PF 0.01MF +-10% 50V Co15 0880012 PF 0.022MF +-10% 50V
CX10 0800005 EL 2.2MF 50V Co16 0800009 EL 4 7MF 25V
CX11 0800009 EL 4.7MF 25V Co17 0800009 EL 4.7MF 25V
CX12 0244171 CD 0.01MF +80-20% 50V Cco18 0800047 EL 100MF 6.3V
CX13 0246443 CD 13PF +-5% 50V Co19 0276717 PFQ.1MF 50V +-5%
CX14 0880044 PF 0.01MF +-10% 50V Co20 0880085 CD 880PF +-10% 50V
CX15 0284621R | EL 0.47MF 50V co21 0800015 EL 10MF 18V
CX16 0890089 CD 1500PF +-10% 50V Co22 0890071 CD 86PF +-5% 50V
CX17 0890082R | CD 390PF +-10% 50V co23 0830074 CD 100PF +-5% 50V
CX18 0890074 CD 100PF +-5% 50V C024 0890087 CD 1000PF +-10% 50V
CX19 0890087 CD 1000PF +-10% 50V Co25 0800047 EL 100MF 6.3V
CX20 0800009 EL 4.7MF 25V Co26 0276717 PF 0.1MF 50V +-5%
CXxa1 0890109 CD 6PF +-0.5% 50V Ccoz27 0800023 EL 22MF 16V
CX2z2 0244171 CD 0.01MF +80-20% 50V C031 0800048 EL 100MF 10V
CX23 0800048 EL 100MF 10V C032 0800015 EL 10MF 16V
CX24 0244171 CD 0.01MF +80-20% 50V C034 0800074 EL 470MF 16V
CX25 0244171 CD 0.01MF +80-20% 50V C035 0276717 PF 0.1MF 50V +-5%
CX26 0244171 CD 0.01MF +80-20% 50V C036 0800009 EL 4.7MF 25V
CXa7 0800009 EL 4.7MF 25V Co37 0800049 EL 100MF 18V
CX28 0244171 CD 0.01MF +80-20% 50V Co38 0276717 PF Q.1MF 50V +-5%
CX29 0880053 PF 0.047MF +-10% 50V C039 0800075 EL 470MF 25V
CX30 0244171 CD 0.01MF +80-20% 50V C040 0243503 CD 150PF +-10% 500V
CX31 0248690 CD 180PF +-5% 50V Co41 0800003 EL 1MF 50V
CX32 0880044 PF 0.01MF +-10% 50V Cco42 0800003 EL 1MF 50V
CX33 0244171 CD 0.01MF +80-20% 50V C043 0800051 EL 100MF 25V
CX34 0800048 EL 100MF 10V C044 0800015 EL 10MF 168V
CX35 0880044 PF 0.01MF +-10% 50V C045 0880018 PF 0.22MF +-10% 50V
CX36 0800048 EL 100MF 10V Co46 0800005 EL 2.2MF 50V
CXa7 0244171 CD 0.01MF +80-20% 50V C30t 0276717 PF 0.1MF 50V +-5%
CX38 0244171 CD 0.01MF +80-20% 50V C302 0800015 EL 10MF 18V
CX39 0244171 CD 0.01MF +80-20% 50V C303 0800007 EL 3.3MF 50V
CX40 0244171 CD 0.01MF +80-20% 50V C305 0800003 EL 1MF 50V
CX41 0244171 CD 0.01MF +80-20% 50V C306 0244171 CD 0.01MF +80-20% 50V
CX42 0800057 EL 220MF 10V C307 0244171 CD 0.01MF +80-20% 50V
CX45 0800015 EL 1OMF 16V C308 0244171 CD 0.01MF +80-20% 50V
CX46 0800049 EL 100MF 16V C309 0244171 CD 0.01MF +80-20% 50V
CXa7 0800049 EL 100MF 16V C310 0244171 CD 0.01MF +80-20% 50V
CX48 0880044 PF 0.01MF +-10% 50V C311 0244171 CD 0.01MF +80-20% 50V
CX49 0800049 EL 100MF 16V C313 0800015 EL 10MF 16V

CX50 0800048 EL 100MF 10V C3t4 0800003 EL 1MF 50V

CX52 0800048 EL 100MF 10V C315 0244171 CD 0.01MF +80-20% 50V
CX53 0880044 PF 0.01MF +-10% 50V C317 0800003 EL TMF 50V

CX54 0284647R | EL 22MF 18V c318 0800003 EL 1MF 50V

CY01 0800023 EL 22MF 16V C319 0800005 EL 2.2MF 50V

CYo4 0800023 EL 22MF 168V C323 0880046 PF 0.015MF +-10% 50V
CY05 0800023 EL 22MF 16V C324 0800003 EL 1MF 50V
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PRODUCT SAFETY NOTE: Components marked with a A have special characteristics important to safety. Before replacing any of these components,
read carefully, the PRODUCT SAFETY NOTICE of this Service Manual. Don't degrade the safety of the receiver through improper servicing,

SYMBOL. PART PART SYMBOL PART PART
NO. NO. DESCRIPTION NO. NO. DESCRIPTION

C325 0880033 PF 1500PF +-10% 50V C509 0800003 EL 1MF 50V

C326 0800003 EL 1MF 50V C511 0244171 CD 0.01MF +80-20% 50V

c327 0800049 EL 100MF 16V cs1i2 0244171 CD 0.01MF +80-20% 50V

C328 0244171 CD 0.01MF +80-20% 50V C513 0244171 CD 0.01MF +80-20% 50V

C329 0800009 EL 4.7MF 25V C515 0244171 CD 0.01MF +80-20% 50V

C330 08000489 EL 100MF 18V G516 0244171 CD 0.01MF +80-20% 50V

C331 0800058 EL 220MF 168V C519 0800015 EL 10MF 18V

€332 0800015 EL 10MF 18V Ccs521 0244171 CD 0.01MF +80-20% 50V

C333 0880046 PF 0.015MF +10% 50V C525 0880044 PF 0.01MF +-10% 50V

C334 0880051 PF 0.033MF +-10% 50V C526 0276717 PF 0.1MF 50V +-5%

C335 0880037 PF 3300PF +-10% 50V C527 0800075 EL 470MF 25V

C336 0276717 PF 0.1MF 50V +-5% C528 0276717 PF 0. 1MF 50V +-5%

C337 0880037 PF 3300PF +-10% 50V C529 0276717 PF 0.1MF 50V +-5%

€338 0890079R | CD 270PF +-10% 50V C530 0800075 EL 470MF 25V

€339 0880037 PF 3300PF +-10% 50V C531 0276717 PF 0.1MF 50V +-5%

C340 0800003 EL 1MF 50V C532 0276717 PF 0.1MF 50V +-5%

C401 0800015 EL 10MF 18V C533 0800075 EL 470MF 25V

Cc402 0800015 EL 10MF 16V G534 0276717 PF 0.1MF 50V +-5%

C403 0800049 EL 100MF 16V C536 0800075 EL 470MF 25V

C404 0284623R | EL 1MF 50V C603 0800345 EL 330MF 25V

C405 0278717 PF 0.1MF 50V +-5% C604 AN0O0O62R | PF 0.01MF +-10% 50V (HHEA MD)

C406 0830087 CD 1000PF +-10% 50V €606 0298261R | TA 1MF +-10% 35V

C409 0890087 CD 1000PF +-10% 50V C807 0284446R | EL 1MF 50V

C410 0800049 EL 100MF 16V Ce08 0800368 EL 2200MF 25V

c412 0284638 EL 10MF 16V €609 0800347N | EL 330MF 50V

€413 0284638 EL 10MF 18V C610 0800326 EL 100MF 16V

C414 0800041 EL 47MF 16V cett 0800347N | EL 330MF 50V

C415 0800049 EL 100MF 16V ce12 0880051 PF 0.033MF +-10% 50V

C416 0800041 EL 47MF 16V C613 ANOCOOB2R | PF 0.01MF +-10% 50V (HHEA MD)

C417 0276717 PF 0.1MF 50V +-5% Ce14 0279858 PF 0.1MF +-10% 100V

C418 0284623R | EL 1MF 50V Ce17 0284446R | EL 1MF 50V

C419 0880051 PF 0.033MF +-10% 50V c618 0284449R | EL 4.7MF 50V

C420 0880041 PF 5600PF +-10% 50V C619 ANQO0O062R | PF 0.01MF +-10% 50V (HHEA MD)

C421 0880051 PF 0.033MF +-10% 50V €820 0800291 EL 10MF 18V

C422 0880041 PF 5600PF +-10% 50V c622 0800041 EL 47MF 16V

C423 0800041 EL 47MF 16V Ce23 0800041 EL 47MF 18V

C427 0800003 EL 1MF 50V C701 ANO0062R | PF 0.01MF +-10% 50V (HHEA MD)

C428 0800003 EL 1MF 50V c702 0243507 CD 330PF +-10% 500V

C432 0800015 EL 10MF 16V C703 0244501 CD 1000PF +-10% 500V

C433 0800003 EL 1MF 50V C704 0259153 EL 220MF 160V

C434 0800003 EL 1MF 50V C705 0299926 PP 0.1MF +-10% 200V

C435 0830087 CD 1000PF +-10% 50V C706 0890028 CD 330PF +-10% 50V

C436 0890087 CD 1000PF +-10% 50V /A C708 0262414F PP 3300PF +-5% 1800V (HHEA MD)

C437 0800042 EL 47MF 25V AC709 0262426F PP 9100PF +-5% 1.8KV

438 0800042 EL 47MF 25V C710 0299931 PP 0.27MF +-10% 200V

C439 0800051 EL 100MF 25V C711 0299931 PP 0.27MF +-10% 200V

C440 0800003 EL 1MF 50V AC715 0299720 PP 0.015MF +-5% 630V

Cca41 0800003 EL 1MF 50V C717 0259471 EL 6.8MF 50V

C442 0800051 EL 100MF 25V C718 0299636 PP 0.068MF +-5% 1600V

C443 0253934 EL 2200MF 35V C720 0243503 CD 150PF +-10% 500V

C444 0276717 PF 0.1MF 50V +-5% Cc721 0253983F EL 33MF

C445 0276717 PF 0.1MF 50V +5% C722 0800329 EL 100MF 50V

C446 0253934 EL 2200MF 35V C723 0880057 PF 0.1MF +-10% 50V

C447 0253934 EL 2200MF 35V C724 0890087 CD 1000PF +-10% 50V

C448 0800041 EL 47MF 18V C725 0800279R | EL 1MF 50V

C449 0276717 PF 0.1MF 50V +-5% C726 0244109 CD 4700PF +-10% 50V

C450 0880018 PF 0.22MF +-10% 50V c727 0880048 PF 0.022MF +-10% 50V

C451 0800042 EL 100MF 16V Cc728 0890089 CD 1500PF +-10% 50V

C452 0278717 PF 0.1MF 50V +-5% C729 0800282 EL 2.2MF 50V

C453 0258616 EL 2.2MF 50V C730 0284634R | EL 4.7MF 50V

C454 0258616 EL 2.2MF 50V C731 0244501 CD 1000PF +-10% 500V

C457 0800015 EL 10MF 18V C732 0243508 CD 390PF +-10% 500V

C458 0800015 EL 1OMF 16V C735 0880031 PF 1000PF +-10% 50V

C459 0880057 PF 0.1MF +-10% 50V C738 0243503 CD 150PF +-10% 500V

C460 0800015 EL 10MF 16V C739 0890083 CD 470PF +-10% 50V

Ca61 0800015 EL 10MF 16V C740 0890084 CD 560PF +-10% 50V

C501 0800001 EL 0.47MF 50V A C741 0246348 CD 220PF +-10% 2KV (HHEA MD)

C502 0244171 CD 0.01MF +80-20% 50V C8o4 0244889 CD 2200PF +-10% 2KV

C503 0244171 CD 0.01MF +80-20% 50V C805 0800326 EL 100MF 16V

C504 0800058 EL 220MF 18V C807 0244139 CD 1000PF +-10% 50V

C505 0890116 CD 15PF +-5% 50V €808 0244139 CD 1000PF +-10% 50V

C507 0800003 EL 1MF 50V c810 0800326 EL 100MF 16V

C508 0800003 EL 1MF 50V C831 0257543 EL 3.3MF 315V
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c834 0244889 CD 2200PF +-10% 2KV RA21 0700041 CF 1K OHM +-5% 1/16W
€835 0800326 EL 100MF 16V RA22 0700034 CF 330 OHM +-5% 1/16W
€837 0244139 CD 1000PF +-10% 50V RA23 0700032 CF 220 OHM +-5% 1/16W
838 0244139 CD 1000PF +-10% 50V RA24 0700062 CF 39K OHM +-5% 1/16W
C864 0244889 CD 2200PF +-10% 2KV RA25 0700054 CF 10K OHM +-5% 1/16W
C865 0800326 EL 100MF 16V RAZ6 0700041 CF 1K OHM +-5% 1/16W
Ccae7 0244139 CD 1000PF +-10% 50V RA27 0700041 CF 1K OHM +-5% 1/16W
C868 0890086 CD 820PF +-10% 50V RA28 0700034 CF 330 OHM +-5% 1/16W
A\ C901 AN00148S | PF 0.22MF +-20% 250V (HHEA MD) RA29 0700032 CF 220 OHM +-5% 1/16W
/A CI02 ANQ0144S | PF 0.1MF +-20% 250V (HHEA MD) RA30 0700041 CF 1K OHM +-5% 1/16W
€903 0248593F CD 4700PF +80-20% 250V RA31 0700067 CF 100K OHM +-5% 1/16W
C904 0248593F CD 4700PF +80-20% 250V RA32 0700041 CF 1K OHM +-5% 1/16W
C905 0248593F | CD 4700PF +80-20% 250V RA33 07000867 CF 100K OHM +-5% 1/16W
C908 0248593F CD 4700PF +80-20% 250V RA34 0700062 CF 39K OHM +-5% 1/16W
C907 0259167 EL 820MF 200V RA35 0700054 CF 10K OHM +-5% 1/16W
€908 0259167 EL 820MF 200V RA36 0700041 CF 1K OHM +-5% 1/16W
cat 0880087 CD 1000PF +-10% 50V RA37 0700041 CF 1K OHM +-5% 1/16W
C912 0800059 EL 220MF 25V RA38 0700034 CF 330 OHM +-5% 1/16W
Co913 0299981 PP 0.01MF +-5% 630V RA39 0700032 CF 220 OHM +-5% 1/16W
C914 0880044 PF 0.01MF +-10% 50V RA40 0700062 CF 39K OHM +-5% 1/16W
C915 0880037 PF 3300PF +-10% 50V RA41 0700054 CF 10K OHM +-5% 1/16W
C916 0880031 PF 1000PF +-10% 50V RA42 0700041 CF 1K OHM +-5% 1/16W
C917 0800286R | EL 4.7MF 25V RA43 0700041 CF 1K OHM +-5% 1/16W
co18 0880057 PF 0.1MF +-10% 50V RA44 0700034 CF 330 OHM +-5% 1/16W
€920 0285221 EL 1000MF 35V RA45 0700032 CF 220 OHM +-5% 1/16W
co21 0285221 EL 1000MF 35V RA46 0700041 CF 1K OHM +-5% 1/16W
C922 0285221 EL 1000MF 35V RA47 0700067 CF 100K OHM +-5% 1/16W
C924 0285224 EL 2200MF 25V RA48 0700041 CF 1K OHM +-5% 1/16W
C925 0285224 EL 2200MF 25V RA49 0700067 CF 100K OHM +-5% 1/16W
€926 0258697 EL 470MF 160V RA50 0700041 CF 1K OHM +-5% 1/16W
co9z27 0880044 PF 0.01MF +-10% 50V RA51 0700067 CF 100K OHM +-5% 1/16W
Cc928 0244105 CD 2200PF +-10% 50V RA52 0700041 CF 1K OHM +-5% 1/16W
C930 0284436R | EL 100MF 35V RAS53 0700067 CF 100K OHM +-5% 1/16W
C931 0284436R | EL 100MF 35V RA54 0700041 CF 1K OHM +-5% 1/16W
C933 0800326 EL 100MF 16V RA55 0700067 CF 100K OHM +-5% 1/16W
Ca35 0284436R | EL 100MF 35V RA56 0700041 CF 1K OHM +-5% 1/16W
C936 0284405R | EL 220MF 18V RA57 0700067 CF 100K OHM +-5% 1/16W
C937 0284405R | EL 220MF 16V RA58 0700041 CF 1K OHM +-5% 1/16W
C939 0284436R | EL 100MF 35V RA5S 0700067 CF 100K OHM +-5% 1/16W
€942 0800326 EL 100MF 16V RA8B0 0700041 CF 1K OHM +-5% 1/16W
C943 0800279R | EL 1MF 50V RA61 0700067 CF 100K OHM +-5% 1/16W
Co44 0800317 EL 47MF 16V RAB2 0700041 CF 1K OHM +-5% 1/16W
C945 0284647R | EL 22MF 16V RAB3 0700041 CF 1K OHM +-5% 1/16W
Co47 0258121R | EL 2.2MF 100V RAB4 0100123 CF 270K OHM +-5% 1/8W
C954 0800363 EL 1000MF 35V RAB5 0100123 CF 270K OHM +-5% 1/8W
C955 0800317 EL 47MF 16V RAB6 0100123 CF 270K OHM +-5% 1/8W
C956 0800082 EL 1000MF 16V RA67 0100123 CF 270K OHM +-5% 1/8W
Co957 0800331R | EL 100MF 63V RA71 0100041 CF 100 OHM +-5% 1/8W
C958 0800331R | EL 100MF 63V RA72 4700041 CF 1K OHM +-5% 1/18W
C960 0880057 PF 0.1MF +-10% 50V RA73 0700041 CF 1K OHM +-5% 1/16W
Cae67 0880062 PF 0.22MF +-10% 50V RA74 0700064 CF 56K OHM +-5% 1/16W
C968 0880062 PF 0.22MF +-10% 50V RA75 0700045 CF 2.2K OHM +-5% 1/16W
€969 0880062 PF 0.22MF +-10% 50V RA76 0100123 CF 270K OHM +-5% 1/8W
Cca72 0800291 EL 10MF 18V RA77 0700047 CF 3.3K OHM +-5% 1/16W
C973 0800083 EL 1000MF 25V RA78 0700064 CF 56K OHM +-5% 1/16W
RA79 0100123 CF 270K OHM +-5% 1/8W
RESISTORS RA80 0700041 CF 1K OHM +-5% 1/16W
RAB81 0700041 CF 1K OHM +-5% 1/16W
RAO1 0700051 CF 5.6K OHM +-5% 1/16W RA82 0100041 CF 100 OHM +-5% 1/8W
RAO2 Q700051 CF 5.6K OHM +-5% 1/16W RA89 0700054 CF 10K OHM +-5% 1/16W
RA03 0700051 CF 5.6K OHM +-5% 1/16W RAS0 0700054 CF 10K OHM +-5% 1/16W
RAO4 0700051 CF 5.6K OHM +-5% 1/16W RCO1 Q700027 CF 100 OHM +-5% 1/16W
RA05 0700051 CF 5.6K OHM +-5% 1/16W RC02 0700027 CF 100 OHM +-5% 1/16W
RA06 0700051 CF 5.6K OHM +-5% 1/16W RCO03 0700027 CF 100 OHM +-5% 1/16W
RAQ7 0700051 CF 5.6K OHM +-5% 1/16W RC04 0700027 CF 100 OHM +-5% 1/16W
RAO8 0700051 CF 5.6K OHM +-5% 1/16W RCO05 0700027 CF 100 OHM +-5% 1/16W
RA09 0700041 CF 1K OHM +-5% 1/16W RC06 0700037 CF 560 OHM +-5% 1/16W
RA10 0700041 CF 1K OHM +-5% 1/18W RCo07 0700032 CF 220 OHM +-5% 1/16W
RA11 0700027 CF 100 OHM +-5% 1/16W RC08 0700032 CF 220 OHM +-5% 1/16W
RA12 0700027 CF 100 OHM +-5% 1/16W RC09 0700056 CF 15K OHM +-5% 1/16W
RA18 0700062 CF 39K OHM +-5% 1/16W RC10 0700055 CF 12K OHM +-5% 1/16W
RA19 0700054 CF 10K OHM +-5% t1/16W RC11 0700027 CF 100 OHM +-5% 1/16W
RA20 0700041 CF 1K OHM +-5% 1/16W RC12 0700027 CF 100 OHM +-5% 1/16W
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RC13 0700053 CF 8.2K OHM +-5% 1/16W RF26 0187098 CF 24K OHM +-5% 1/16W
RC14 0700057 CF 18K OHM +-5% 1/16W RF27 0700054 CF 10K OHM +-5% 1/16W
RC15 0700041 CF 1K OHM +-5% 1/16W RF28 0100113 CF 100K OHM +-5% 1/8W
RC16 0100038 CF 75 OHM +-5% 1/8W RF29 0700063 CF 47K OHM +-5% 1/16W
RC17 0100041 CF 100 OHM +-5% 1/8W RF30 0700046 CF 2,7K OHM +-5% 1/16W
RC18 0700027 CF 100 OHM +-5% 1/16W RF31 0700041 CF 1K OHM +-5% 1/16W
RC19 0700039 CF 820 OHM +-5% 1/16W RF32 0700052 CF 6.8K OHM +-5% 1/16W
RC71 0187038 CF 75 OHM +-5% 1/16W RF33 0700058 CF 22K OHM +-5% 1/16W
REOt 0110135 MF 390 OHM +-5% 1W RF34 0700058 CF 22K OHM +-5% 1/16W
RE02 07000687 CF 100K OHM +-5% 1/16W RF35 0700056 CF 15K OHM +-5% 1/16W
REO03 0700058 CF 27K OHM +-5% 1/16W RF36 0700053 CF 8.2K OHM +-5% 1/16W
REO4 0700035 CF 390 OHM +-5% 1/16W RF37 0700041 CF 1K OHM +-5% 1/16W
REO0S5 0700042 CF 1.2K OHM +-5% 1/16W RF38 0700061 CF 33K OHM +-5% 1/16W
RE06 0700038 CF 470 OHM +-5% 1/16W RF39 0700049 CF 4.7K OHM +-5% 1/16W
REO7 07000687 CF 100K OHM +-5% 1/16W RF40 0700054 CF 10K OHM +-5% 1/16W
RE08 0700059 CF 27K OHM +-5% 1/16W RF41 0700054 CF 10K OHM +-5% 1/16W
RE09 0700042 CF 1.2K OHM +-5% 1/16W RKA4 0700052 CF CAO1 800003 EL 1MF 50V
RE10 0700033 CF 270 OHM +-5% 1/16W RKAS 0700044 CF 1.8K OHM +-5% 1/16W
RE11 0700033 CF 270 OHM +-5% 1/16W RKAG 0700041 CF 1K OHM +-5% 1/16W
RE12 0700045 CF 2.2K OHM +-5% 1/16W RKA7 0700041 CF 1K OHM +-5% 1/16W
RE13 0700058 CF 22K OHM +-5% 1/16W RKO1 0700063 CF 47K OHM +-5% 1/16W
RE14 0700067 CF 100K OHM +-5% 1/16W RK02 07000489 CF 4. 7K OHM +-5% 1/16W
RE15 0700046 CF 2.7K OHM +-5% 1/16W RKO03 0100125 CF 330K OHM +-5% 1/8W
RE16 0113742 CF 470 OHM +-5% 1/2W RKO05 0700054 CF 10K OHM +-5% 1/16W
RE17 0700061 CF 33K OHM +-5% 1/16W RKO08 0700054 CF 10K OHM +-5% 1/16W
RE18 0700036 CF 470 OHM +-5% 1/16W RKO7 0700027 CF 100 OHM +-5% 1/16W
RE19 0700067 CF 100K OHM +-5% 1/18W RK08 0700027 CF 100 OHM +-5% 1/16W
RE20 0700054 CF 10K OHM +-5% 1/16W RKO09 0700027 CF 100 OHM +-5% 1/16W
RE21 0100085 CF 1K OHM +-5% 1/8W RK10 0700041 CF 1K OHM +-5% 1/16W
RE22 0700024 CF 56 OHM +-5% 1/16W RK11 0700041 CF 1K OHM +-5% 1/16W
RE23 0113701 CF 10 OHM +-5% 1/2W RK12 0700041 CF 1K OHM +-5% 1/16W
RE24 0100039 CF 82 OHM +-5% 1/8W RK13 0700063 CF 47K OHM +-5% 1/16W
RE25 0114165 CF 1.5K OHM +-5% 1/4W RK14 0110229 MF 220 OHM +-5% 2W
RE26 0114143 CF 330 OHM +-5% 1/4W RK15 0113694 CF 5.6 OHM +-5% 1/2W
RE27 0114221 CF 68K OHM +-5% 1/4W RK18 0113694 CF 5.6 OHM +-5% 1/2W
RE28 0114221 CF 68K OHM +-5% 1/4W RK17 0100077 CF 3.3K OHM +-5% 1/8W
RE29 0113776 CF 12K OHM +-5% 1/2W RK18 0700083 CF 47K OHM +-5% 1/16W
RE30 0100032 CF 82 OHM +-5% 1/8W RK19 0110225 MF 150 OHM +-5% 2W
RE31 0100069 CF 1.5K OHM +-5% 1/8W RK20 0113692 CF 4.7 OHM +-5% 1/2W
RE32 0100053 CF 330 OHM +-5% 1/8W RK21 0113692 CF 4.7 OHM +-5% 1/2W
RES33 0113716 CF 43 OHM +-5% 1/2W RK22 0100077 CF 3.3K OHM +-5% 1/8W
RE34 0110229 MF 220 OHM +-5% 2W RK23 0700063 CF 47K OHM +-5% 1/16W
RE35 0113686 CF 2.7 OHM +-5% 1/2W RK24 0110228 MF 220 OHM +-5% 2W
RE36 0113686 CF 2.7 OHM +-5% 1/2W RK25 0113698 CF 8.2 OHM +-5% 1/2W
RE37 0113716 CF 43 OHM +-5% 1/2W RK26 0113698 CF 8.2 OHM +-5% 1/2W
RES38 0110132 MF 300 OHM +-5% 1W RK27 0100077 CF 3.3K OHM +-5% 1/8W
RE39 0700054 CF 10K OHM +-5% 1/16W RK28 0700063 CF 47K OHM +-5% 1/16W
RE40 0700049 CF 4.7K OHM +-5% 1/16W RK29 0110225 MF 150 OHM +-5% 2W
RFO1 0110279 MF 27K OHM +-5% 2W RK30 0113696 CF 6.8 OHM +-5% 1/2W
RF02 0110279 MF 27K OHM +-5% 2W RK31 0113696 CF 6.8 OHM +-5% 1/2W
RFO3 0110279 MF 27K OHM +-5% 2W RK32 0100077 CF 3.3K OHM +-5% 1/8W
RF04 0110279 MF 27K OHM +-5% 2W RK33 0700063 CF 47K OHM +-5% 1/16W
RFO5 0110279 MF 27K OHM +-5% 2W RK34 0110228 MF 220 OHM +-5% 2W
RF06 0114213 CF 33K OHM +-5% 1/4W RK35 0113696 CF 6.8 OHM +-5% 1/2W
RFO7 0100065 CF 1K OHM +-5% 1/8W RK36 0113696 CF 6.8 OHM +-5% 1/2W
RFO8 0100041 CF 100 OHM +-5% 1/8W RK37 0100077 CF 3.3K OHM +-5% 1/8W
RFO9 0700035 CF 390 OHM +-5% 1/16W RK38 0100077 CF 3.3K OHM +-5% 1/8W
RF10 0700045 CF 2.2K OHM +-5% 1/16W RK39 0700063 CF 47K OHM +-5% 1/16W
RF11 0700059 CF 27K OHM +-5% 1/16W RK40 0110225 MF 150 OHM +-5% 2W
RF1i2 0700059 CF 27K OHM +-5% 1/16W RK41 0113692 CF 4.7 OHM +-5% 1/2W
RF13 0700053 CF 8.2K OHM +-5% 1/16W RK42 0113692 CF 4.7 OHM +-5% 1/2W
RF14 0700045 CF 2.2K OHM +-5% 1/16W RK57 Q700041 CF 1K OHM +-5% 1/16W
RF15 0700046 CF 2.7K OHM +-5% 1/16W RK58 0700041 CF 1K OHM +-5% 1/16W
RF16 0700049 CF 4. 7K OHM +-5% 1/16W RK79 07000486 CF 2.7K OHM +-5% 1/16W
RF17 0700027 CF 100 OHM +-5% 1/16W RK80 0700046 CF 2.7K OHM +-5% 1/16W
RF18 0700054 CF 10K OHM +-5% 1/16W RK81 0700046 CF 2.7K OHM +-5% 1/16W
RF19 0700037 CF 560 OHM +-5% 1/16W RK82 0700046 CF 2.7K OHM +-5% 1/16W
RF20 0700066 CF 82K OHM +-5% 1/16W RK83 0700046 CF 2.7K OHM +-5% 1/16W
RF21 Q700049 CF 4.7K OHM +-5% 1/16W RK84 0700046 CF 2.7K OHM +-5% 1/16W
RF22 07000598 CF 27K OHM +-5% 1/16W RK85 0700048 CF 3.9K OHM +-5% 1/16W
RF23 0700043 CF 1.5K OHM +-5% 1/16W RK86 0700047 CF 3.3K OHM +-5% 1/16W
RF24 0700051 CF 5.6K OHM +-5% 1/16W RK89 0700046 CF 2.7K OHM +-5% 1/16W
RF25 0700038 CF 680 OHM +-5% 1/16W RK90 0700052 CF 6.8K OHM +-5% 1/16W
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RK91 0700054 CF 10K OHM +-5% 1/16W RS11 0179536 MG 1M OHM +-5% 1/8W
RK94 0100057 CF 470 OHM +-5% 1/8W RS12 0700087 CF 100K OHM +-5% 1/16W
RK95 0700046 CF 2.7K OHM +-5% 1/16W RS13 0700067 CF 100K OHM +-5% 1/16W
RK96 07000486 CF 2.7K OHM +-5% 1/16W RS24 0700063 CF 47K OHM +-5% 1/16W
RK97 0700042 CF 1.2K OHM +-5% 1/16W RS25 0700067 CF 100K OHM +-5% 1/16W
RL10 0100129 CF 470K OHM +-5% 1/8W RS26 0700036 CF 470 OHM +-5% 1/16W
RL11 0100129 CF 470K OHM +-5% 1/8W Rs27 0700063 CF 47K OHM +-5% 1/16W
RL12 0100129 CF 470K OHM +-5% 1/8W RS28 0700058 CF 22K OHM +-5% 1/16W
RL13 0100129 CF 470K OHM +-5% 1/8W RS29 0700041 CF 1K OHM +-5% 1/16W
RL14 0100129 CF 470K OHM +-5% 1/8W RS31 0700054 CF 10K OHM +-5% 1/16W
RL15 0100129 CF 470K OHM +-5% 1/8W RS32 0700051 CF 5.6K OHM +-5% 1/16W
RL16 0100129 CF 470K OHM +-5% 1/8W RS33 0700051 CF 5.6K OHM +-5% 1/16W
RL17 0100129 CF 470K OHM +-5% 1/8W RS34 0700045 CF 2.2K OHM +-5% 1/16W
RL20 0100133 CF 680K OHM +5% 1/8W RS35 0700045 CF 2.2K OHM +-5% 1/16W
RL21 0100121 CF 220K OHM +-5% 1/8W RS36 0700045 CF 2.2K OHM +-5% 1/16W
RL22 0100133 CF 680K OHM +-5% 1/8W RS39 0700063 CF 47K OHM +-5% 1/16W
RL23 0100129 CF 470K OHM +-5% 1/8W RS40 0700067 CF 100K OHM +-5% 1/16W
RL24 0100133 CF 680K OHM +-5% 1/8W RS41 0700063 CF 47K OHM +-5% 1/16W
RL25 o100121 CF 220K OHM +-5% 1/8W RS42 0700054 CF 10K OHM +-5% 1/16W
RL28 0100133 CF 680K OHM +-5% 1/8W RS43 0700054 CF 10K OHM +-5% 1/16W
RL27 0100129 CF 470K OHM +-5% 1/8W RS44 0700054 CF 10K OHM +-5% 1/16W
RL30 0700027 CF 100 OHM +-5% 1/16W RS45 1195051 FR 2.2 OHM +5% 1/4W
RL31 0700027 CF 100 OHM +-5% 1/16W RS46 1185051 FR 2.2 OHM +-5% 1/4W
RL32 0700027 CF 100 OHM +-5% 1/16W R847 1185051 FR 2.2 OHM +-5% 1/4W
RL33 0700027 CF 100 OHM +-5% 1/16W RS48 0700083 CF 47K OHM +-5% 1/16W
RL34 0700027 CF 100 OHM +-5% 1/16W RS49 0700065 CF 68K OHM +-5% 1/16W
RL35 0700027 CF 100 OHM +-5% 1/16W RS50 0700065 CF 68K OHM +-5% 1/16W
RL36 0700027 CF 100 OHM +-5% 1/16W RS51 0114161 CF 1K OHM +-5% 1/4W
RL37 0700027 CF 100 OHM +-5% 1/16W RS52 0114161 CF 1K OHM +-5% 1/4W
RL38 0700049 CF 4. 7K OHM +-5% 1/16W RS53 0114161 CF 1K OHM +-5% 1/4W
RMO1 0700041 CF 1K OHM +-5% 1/16W RS54 0700041 CF 1K OHM +-5% 1/18W
RMO2 0700058 CF 22K OHM +-5% 1/16W RS65 0700041 CF 1K OHM +-5% 1/16W
RMO03 0700045 CF 2.2K OHM +-5% 1/16W RS56 0700058 CF 22K OHM +-5% 1/16W
RMO04 0100065 CF 1K OHM +-5% 1/8W RS57 0700058 CF 22K OHM +-5% 1/16W
RMO05 0100065 CF 1K OHM +5% 1/8W RS58 0700041 CF 1K OHM +-5% 1/16W
RMO6 0700041 CF 1K OHM +-5% 1/16W RS59 0700041 CF 1K OHM +-5% 1/16W
RMO7 0700043 CF 1.5K OHM +-5% 1/16W RS60 0700041 CF 1K OHM +-5% 1/16W
RMO08 0700046 CF 2.7K OHM +-5% 1/16W RS61 0700067 CF 100K OHM +-5% 1/16W
RMO09 0700049 CF 4.7K OHM +-5% 1/16W RS62 0700087 CF 100K OHM +-5% 1/16W
RM10 0100129 CF 470K OHM +-5% 1/8W RS63 0700067 CF 100K OHM +-5% 1/16W
RM11 0700041 CF 1K OHM +-5% 1/16W RS64 0700067 CF 100K OHM +-5% 1/16W
RM12 0100125 CF 330K OHM +-5% 1/8W RS65 0700087 CF 100K OHM +-5% 1/18W
RM13 0114149 CF 560 OHM +-5% 1/4W RS66 0700067 CF 100K OHM +-5% 1/16W
RM14 0100125 CF 330K OHM +5% 1/8W RS67 0700058 CF 22K OHM +-5% 1/16W
RM15 0700054 CF 10K OHM +-5% 1/16W RS68 0700058 CF 22K OHM +-5% 1/16W
RNO1 0700057 CF 18K OHM +-5% 1/16W RS568 0700058 CF 22K OHM +-5% 1/16W
RNO2 0700041 CF 1K OHM +-5% 1/16W RS70 0100065 CF 1K OHM +-5% 1/8W
RNO3 0700041 CF 1K OHM +-5% 1/16W RS80 0700032 CF 220 OHM +-5% 1/16W
RNO4 0700067 CF 100K OHM +-5% 1/16W RS81 0700041 CF 1K OHM +-5% 1/16W
RNO5 0700052 CF 6.8K OHM +-5% 1/16W RS82 0700065 CF 88K OHM +-5% 1/16W
RNO6 0700051 CF 5.6K OHM +-5% 1/16W RS83 0700063 CF 47K OHM +-5% 1/16W
RNO7 0700054 CF 10K OHM +-5% 1/16W RS85 0700051 CF 5.6K OHM +-5% 1/16W
RNO8 0700057 CF 18K OHM +-5% 1/16W RS87 0700051 CF 5.6K OHM +-5% 1/16W
RNO9 0700061 CF 33K OHM +-5% 1/16W RS88 0700035 CF 380 OHM +-5% 1/16W
RN10 0700054 CF 10K OHM +-5% 1/16W RS89 0700043 CF 1.5K OHM +-5% 1/16W
RN11 0700058 CF 22K OHM +-5% 1/16W RW13 0700041 CF 1K OHM +-5% 1/16W
RN12 0700051 CF 5.6K OHM +-5% 1/16W RW14 0700065 CF 68K OHM +-5% 1/16W
RN13 0700044 CF 1.8K OHM +-5% 1/16W RW15 0187076 CF 3K OHM +-5% 1/16W
RN14 0700054 CF 10K OHM +-5% 1/16W RW16 0187082 CF 5.1K OHM +-5% 1/16W
RN15 0700058 CF 22K OHM +-5% 1/16W RW17 0700056 CF 15K OHM +-5% 1/16W
RN18 0700084 CF 56K OHM +-5% 1/16W RW70 0187070M | CF 1.6K OHM +-5% 1/16W
RN18 0700057 CF 18K OHM +-5% 1/16W Rw85s 0700041 CF 1K OHM +-5% 1/16W
RN19 0700049 CF 4.7K OHM +-5% 1/16W RW86 0700041 CF 1K OHM +-5% 1/16W
RS01 0700041 CF 1K OHM +-5% 1/16W RX01 0700058 CF 27K OHM +-5% 1/16W
RS02 0700041 CF 1K OHM +-5% 1/16W RX02 0700067 CF 100K OHM +-5% 1/16W
R503 0700041 CF 1K OHM +-5% 1/16W RX03 0700027 CF 100 OHM +-5% 1/16W
RS04 0700041 CF 1K OHM +-5% 1/16W RX04 0700039 CF 820 OHM +-5% 1/16W
RS05 0700041 CF 1K OHM +-5% 1/16W RX05 0700036 CF 470 OHM +-5% 1/16W
RS06 0700062 CF 39K OHM +-5% 1/16W RX06 0700043 CF 1.5K OHM +-5% 1/16W
RS07 0187086 CF 20K OHM +-5% 1/16W RX07 0700027 CF 100 OHM +-5% 1/16W
RS08 0700064 CF 56K OHM +-5% 1/16W RX08 0700039 CF 820 OHM +-5% 1/16W
RS09 0700051 CF 5.6K OHM +-5% 1/16W RX12 0700043 CF 1.5K OHM +-5% 1/16W
RS10 0700063 CF 47K OHM +-5% 1/16W RX13 0700039 CF 820 OHM +-5% 1/16W
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RX14 0700063 CF 47K OHM +-5% 1/16W RY31 0100038 CF 75 OHM +-5% 1/8W
RX15 0700036 CF 470 OHM +-5% 1/16W RY32 0100038 CF 75 OHM +-5% 1/8W
RX16 Q700033 CF 270 OHM +-5% 1/16W RY33 0700063 CF 47K OHM +-5% 1/16W
RX17 0100125 CF 330K OHM +-5% 1/8W RY34 0700058 CF 22K OHM +-5% 1/16W
RX18 0700056 CF 15K OHM +-5% 1/16W RY35 0100038 CF 75 OHM +-5% 1/8W
RX19 0700041 CF 1K OHM +-5% 1/16W RY38 0100041 CF 100 OHM +-5% 1/8W
RX20 0187054 CF 360 OHM +-5% 1/16W RY37 0100041 CF 100 OHM +-5% 1/8W
RX21 0700051 CF 5.6K OHM +-5% 1/16W RY38 0700041 CF 1K OHM +-5% 1/16W
RX22 0700041 CF 1K OHM +-5% 1/16W RY39 0700034 CF 330 OHM +-5% 1/16W
RX23 0700035 CF 390 OHM +-5% 1/16W Ry40 0114141 CF 270 OHM +-5% 1/4W
RX24 0700054 CF 10K OHM +-5% 1/16W RY41 0100037 CF 68 OHM +-5% 1/8W
RX25 0700054 CF 10K OHM +-5% 1/16W RY42 0100113 CF 100K OHM +-5% 1/8W
RX26 0100130 CF 510K OHM +-5% 1/8W RY43 0700041 CF 1K OHM +-5% 1/18W
RX27 0700047 CF 3.3K OHM +-5% 1/16W RY44 0700054 CF 10K OHM +-5% 1/16W
RX28 0700039 CF 820 OHM +-5% 1/16W RY45 0700039 CF 820 OHM +-5% 1/16W
RX29 0700027 CF 100 OHM +-5% 1/16W RY46 0700027 CF 100 QHM +-5% 1/16W
RX30 0700039 CF 820 OHM +-5% 1/16W RY47 Q700054 CF 10K OHM +-5% 1/16W
RX31 0700041 CF 1K OHM +-5% 1/16W RY70 (187038 CF 75 OHM +-5% 1/16W
RX32 0700039 CF 820 OHM +-5% 1/16W RY71 0187038 CF 75 OHM +-5% 1/16W
RX33 0700041 CF 1K OHM +-5% 1/16W RY74 Q700083 CF 47K OHM +-5% 1/16W
RX34 Q0700057 CF 18K OHM +-5% 1/16W RY75 0700041 CF 1K OHM +-5% 1/16W
RX35 0700064 CF 56K OHM +-5% 1/16W RY78 0700058 CF 22K OHM +-5% 1/16W
RX36 0700036 CF 470 OHM +-5% 1/16W R0O04 0100065 CF 1K OHM +-5% 1/8W
RX37 0700041 CF 1K OHM +-5% 1/16W RO05 4100089 CF 10K OHM +-5% 1/8W
RX38 0700033 CF 270 OHM +-5% 1/16W RO08 0100065 CF 1K OHM +-8% 1/8W
RX39 0700054 CF 10K OHM +-5% 1/16W RO07 0100065 CF 1K OHM +-5% 1/8W
RX40 0700027 CF 100 OHM +-5% 1/16W Roo8 0700041 CF 1K OHM +-5% 1/16W
RX41 0700039 CF 820 OHM +-5% 1/16W R008 0700041 CF 1K OHM +-5% 1/18W
RX42 0700041 CF 1K OHM +-5% 1/16W RO10 0700054 CF 10K OHM +-5% 1/16W
RX43 0700043 CF 1.5K OHM +-5% 1/16W RO11 0700041 CF 1K OHM +-5% 1/16W
RX44 0700041 CF 1K OHM +-5% 1/16W RO12 0700041 CF 1K OHM +-5% 1/16W
RX45 0700062 CF 39K OHM +-5% 1/16W RO13 0700058 CF 22K OHM +-5% 1/16W
RX46 0700054 CF 10K OHM +-5% 1/16W RO14 0700058 CF 22K OHM +-5% 1/16W
RX47 0700036 CF 470 OHM +-5% 1/16W RO15 0700058 CF 22K OHM +-5% 1/16W
RX48 0700034 CF 330 OHM +-5% 1/18W RO18 0700041 CF 1K OHM +-5% 1/16W
RX49 0700027 CF 100 OHM +-5% 1/16W RO17 0700041 CF 1K OHM +-5% 1/16W
RX50 0700032 CF 820 OHM +-5% 1/16W RO18 0700041 CF 1K OHM +-5% 1/16W
RX51 0700047 CF 3.3K OHM +-5% 1/16W Ho18 0700032 CF 220 OHM +-5% 1/16W
RX52 0700047 CF 3.3K OHM +-5% 1/16W RO20 Q700041 CF 1K OHM +-5% 1/16W
RX53 0187088 CF 9.1K OHM +-5% 1/16W Ro21 0700041 CF 1K OHM +-5% 1/16W
RX55 0700027 CF 100 OHM +-5% 1/16W RO22 0700058 CF 22K OHM +-5% 1/16W
RX57 0700054 CF 10K OHM +-5% 1/16W R023 0700048 CF 4.7K QHM +-5% 1/16W
RX58 0100115 CF 120K OHM +-5% 1/8W R0O24 0700051 CF 5.6K OHM +-5% 1/18W
RY01 0700027 CF 100 OHM +-5% 1/18W RO25 0700041 CF 1K OHM +-5% 1/16W
RY02 Q700027 CF 100 OHM +-5% 1/16W RO26 0700041 CF 1K OHM +-5% 1/16W
RY03 0700027 CF 100 QOHM +-5% 1/16W R027 0700041 CF 1K GHM +-5% 1/16W
RY04 0700041 CF 1K OHM +-5% 1/16W Ro28 0700041 CF 1K OHM +-5% 1/16W
RY05 0700027 CF 100 OHM +-5% 1/16W R028 0700041 CF 1K OHM +-5% 1/16W
RY06 0700027 CF 100 OHM +-5% 1/16W RO30 0700041 CF 1K OHM +5% 1/16W
RY(07 0700027 CF 100 OHM +-5% 1/16W RO31 0700041 CF 1K OHM +-5% 1/16W
RY08 0700041 CF 1K OHM +-5% 1/16W R0o3a 0700054 CF 10K OHM +-5% 1/16W
RY09 0700041 CF 1K OHM +-5% 1/16W RO35 0700058 CF 22K OHM +-5% 1/16W
RY10 0700041 CF 1K OHM +-5% 1/16W R0O36 0700065 CF 68K OHM +-5% 1/16W
RY11 0700041 CF 1K OHM +-5% 1/16W RO37 0700041 CF 1K OHM +-5% 1/16W
RY12 0700027 CF 100 OHM +-5% 1/16W RO38 0700041 CF 1K OHM +-5% 1/16W
Ry13 0700027 CF 100 OHM +-5% 1/16W RO39 0700041 CF 1K OHM +-5% 1/16W
RY 14 0700027 CF 100 OHM +-5% 1/16W R040 0700027 CF 100 OHM +-5% 1/16W
RY15 0700027 CF 100 OHM +-5% 1/16W R042 0700054 CF 10K OHM +-5% 1/16W
RY 16 0700045 CF 2.2K OHM +-5% 1/16W R043 0700054 CF 10K OHM +-5% 1/16W
RY17 0700047 CF 3.3K OHM +-6% 1/16W RO44 0700048 CF 4. 7K OHM +-5% 1/18W
RY18 0700054 CF 10K OHM +-5% 1/16W Ro47 Q700057 CF 18K OHM +-5% 1/16W
RY19 0700041 CF 1K OHM +-5% 1/16W Ro48 Q700058 CF 22K OHM +-5% 1/16W
RY20 0700039 CF 820 OHM +-5% 1/16W R049 Q700058 CF 22K OHM +-5% 1/16W
RY21 0700048 CF 3.9K OHM +-5% 1/16W RO51 Q700048 CF 4.7K OHM +-5% 1/16W
RY22 0700034 CF 330 OHM +-5% 1/16W R052 0700054 CF 10K OHM +-5% 1/16W
RY23 0700025 CF 68 OHM +-5% 1/16W RO53 0700041 CF 1K OHM +-5% 1/16W
RY24 0700041 CF 1K OHM +-5% 1/16W RO55 0700054 CF 10K OHM +-5% 1/16W
RY25 0700054 CF 10K OHM +-5% 1/16W R059 Q700054 CF 10K OHM +-5% 1/16W
RY26 0700043 CF 1.5K OHM +-56% 1/16W RO60 0700054 CF 10K OHM +-5% 1/16W
RY27 0187080 CF 4.3K OHM +-5% 1/16W RO81 0700054 CF 10K OHM +-5% 1/16W
RY28 0700052 CF 6.8K OHM +-5% 1/16W Ro62 0700054 CF 10K OHM +-5% 1/16W
RY29 0700047 CF 3.3K OHM +-5% 1/16W R063 0700055 CF 12K OHM +-5% 1/16W
RY30 Q700027 CF 100 OHM +-5% 1/16W R064 0700054 CF 10K OHM +-5% 1/16W
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R065 0700045 CF 2.2K OHM +-5% 1/16W R157 0700034 CF 330 OHM +-5% 1/16W
RO66 0700058 CF 22K OHM +-5% 1/16W R158 0700041 CF 1K OHM +-5% 1/16W
Ro67 0700049 CF 4.7K OHM +-5% 1/16W R159 0700051 CF 5.6K OHM +-5% 1/16W
R088 0700067 CF 100K OHM +-5% 1/16W R161 0700041 CF 1K OHM +-5% 1/16W
R069 0700031 CF 180 OHM +-5% 1/16W R166 (700054 CF 10K OHM +-5% 1/16W
RO70 0700066 CF 82K OHM +-5% 1/16W R167 0700054 CF 10K OHM +-5% 1/16W
RO71 0700058 CF 22K OHM +-5% 1/16W R168 0700054 CF 10K OHM +-5% 1/16W
R0O73 0700041 CF 1K OHM +-5% 1/16W R169 0700037 CF 560 OHM +-5% 1/16W
RO74 0700036 CF 470 OHM +-5% 1/16W R170 0700027 CF 100 OHM +-5% 1/16W
RO75 0700036 CF 470 OHM +-5% 1/16W R171 0700029 CF 150 OHM +-5% 1/16W
RO78 0700054 CF 10K OHM +-5% 1/16W R172 0700029 CF 150 OHM +-5% 1/16W
RO79 0700054 CF 10K OHM +-5% 1/16W R173 0700041 CF 1K OHM +-5% 1/16W
R080 0100107 CF 56K OHM +-5% 1/8W R174 0700041 CF 1K OHM +-5% 1/18W
RO81 0700051 CF 5.6K OHM +-5% 1/16W R175 0700058 CF 22K OHM +-5% 1/16W
Ros2 0700051 CF 5.6K OHM +-5% 1/16W R1786 0700058 CF 22K OHM +-5% 1/16W
R083 0700036 CF 470 OHM +-5% 1/16W R177 0700027 CF 100 OHM +-5% 1/16W
R084 Q0700036 CF 470 OHM +-5% 1/16W R178 0700063 CF 47K OHM +-5% 1/16W
R085 0700041 CF 1K OHM +-5% 1/16W R180 0700027 CF 100 OHM +-5% 1/16W
R086 0700041 CF 1K OHM +-5% 1/16W R181 0700027 CF 100 OHM +-5% 1/16W
Ro87 0700027 CF 100 OHM +-5% 1/16W R182 0700041 CF 1K OHM +-5% 1/16W
R089 0700041 CF 1K OHM +-5% 1/16W R183 Q700041 CF 1K OHM +-5% 1/16W
R091 0700049 CF 4. 7K OHM +-5% 1/16W R184 0700041 CF 1K OHM +-5% 1/16W
R0O92 0700041 CF 1K OHM +-5% 1/16W R185 0700054 CF 10K OHM +-5% 1/16W
R093 Q700041 CF 1K OHM +-5% 1/16W R186 0700041 CF 1K OHM +-5% 1/16W
R0O94 0700041 CF 1K OHM +-5% 1/16W R188 0700054 CF 10K OHM +-5% 1/16W
R095 0700056 CF 15K OHM +-5% 1/16W R189 0700063 CF 47K OHM +-5% 1/16W
R096 0700054 CF 10K OHM +-5% 1/16W R190 0700051 CF 5.6K OHM +-5% 1/16W
R0g7 0700063 CF 47K OHM +-5% 1/16W Rig2 0100041 CF 100 OHM +-5% 1/8W
R0O99 0700063 CF 47K OHM +-5% 1/16W R193 0700027 CF 100 OHM +-5% 1/16W
R100 0700087 CF 100K OHM +-5% 1/16W R195 0700054 CF 10K OHM +-5% 1/16W
R101 0700058 CF 22K OHM +-5% 1/16W R3A1 0700041 CF 1K OHM +-5% 1/16W
R102 0700058 CF 22K OHM +-5% 1/16W R3A2 0700032 CF 220 OHM +-5% 1/16W
R103 0700041 CF 1K OHM +-5% 1/16W R3A3 0700032 CF 220 OHM +-5% 1/16W
R104 0700041 CF 1K OHM +-5% 1/16W R3A4 0700032 CF 220 OHM +-5% 1/16W
R105 0700041 CF 1K OHM +-5% 1/16W R3A8 0100119 CF 180K OHM +-5% 1/8W
R106 0700058 CF 22K OHM +-5% 1/16W R3A9 0700042 CF 1.2K OHM +-5% 1/16W
R107 0700041 CF 1K OHM +-5% 1/16W R3B1 0700027 CF 100 OHM +-5% 1/16W
R108 0700051 CF 5.6K OHM +-5% 1/16W RaB2 0700032 CF 220 OHM +-5% 1/16W
R109 0700041 CF 1K OHM +-5% 1/16W R3B3 0700055 CF 12K OHM +-5% 1/16W
R110 0700041 CF 1K OHM +-5% 1/16W R3B5 0700054 CF 10K OHM +-5% 1/16W
R112 0700063 CF 47K OHM +-5% 1/16W R3B6 0700063 CF 47K OHM +-5% 1/16W
R113 0700056 CF 15K OHM +-5% 1/16W R3B7 0700063 CF 47K OHM +-5% 1/16W
R116 0700054 CF 10K OHM +-5% 1/16W R301 0700041 CF 1K OHM +-5% 1/16W
R117 0700054 CF 10K OHM +-5% 1/16W R302 0700041 CF 1K OHM +-5% 1/16W
R118 0700054 CF 10K OHM +-5% 1/16W R304 0700029 CF 150 OHM +-5% 1/16W
R119 0700041 CF 1K OHM +-5% 1/16W R306 Q700058 CF 22K OHM +-5% 1/16W
R130 0700058 CF 22K OHM +-5% 1/16W R307 0700058 CF 22K OHM +-5% 1/16W
R131 0700055 CF 12K OHM +-5% 1/16W R308 0700046 CF 2.7K OHM +-5% 1/16W
R132 0700063 CF 47K OHM +-5% 1/16W R309 0700054 CF 10K OHM +-5% 1/16W
R133 0700054 CF 10K OHM +-5% 1/16W R310 0700085 CF 68K OHM +-5% 1/16W
R134 0700058 CF 22K OHM +-5% 1/186W R311 0700081 CF 33K OHM +-5% 1/16W
R135 0700041 CF 1K OHM +-5% 1/16W R312 0700029 CF 150 OHM +-5% 1/16W
R136 0700041 CF 1K OHM +-5% 1/16W R313 0700049 CF 47K OHM +-5% 1/16W
R137 0700041 CF 1K OHM +-5% 1/16W R314 0700046 CF 2.7K OHM +-5% 1/16W
R138 0700041 CF 1K OHM +-5% 1/16W R315 0700033 CF 270 OHM +-5% 1/16W
R139 0700041 CF 1K OHM +-5% 1/16W R316 0700041 CF 1K OHM +-5% 1/16W
R140 0700041 CF 1K OHM +-5% 1/16W R317 0700061 CF 33K OHM +-5% 1/16W
R141 0700041 CF 1K OHM +-5% 1/16W R319 0700064 CF 56K OHM +-5% 1/16W
R142 0700041 CF 1K OHM +-5% 1/16W R320 0700065 CF 88K OHM +-5% 1/16W
R143 0700041 CF 1K OHM +-5% 1/16W R321 0700064 CF 56K OHM +-5% 1/16W
R144 0700041 CF 1K OHM +-5% 1/16W R3z22 0700058 CF 22K OHM +-5% 1/16W
R145 0700027 CF 100 OHM +-5% 1/16W R323 0700054 CF 10K OHM +-5% 1/16W
R146 0700054 CF 10K OHM +-5% 1/16W R324 0700058 CF 22K OHM +-5% 1/16W
R147 0700041 CF 1K OHM +-5% 1/168W R325 0150114 VR 10K OHM-B
R148 0700041 CF 1K OHM +-5% 1/16W R326 0700062 CF 39K OHM +-5% 1/16W
R149 0700041 CF 1K OHM +-5% 1/16W R327 G700058 CF 27K OHM +-5% 1/16W
R150 0700041 CF 1K OHM +-5% 1/16W R328 0700046 CF 2.7K OHM +-5% 1/16W
R151 0100059 CF 560 OHM +-5% 1/8W R329 0700047 CF 3.3K OHM +-5% 1/16W
R152 0700022 CF 39 OHM +-5% 1/16W R330 0700029 CF 150 OHM +-5% 1/16W
R153 0100065 CF 1K OHM +-5% 1/8W R331 0700048 CF 4.7K OHM +5% 1/16W
R154 0700054 CF 10K OHM +-5% 1/16W R332 Q700049 CF 4.7K OHM +-5% 1/16W
R155 0700054 CF 10K OHM +-5% 1/16W R333 0150115 VR 20K OHM-B
R156 0100065 CF 1K OHM +-5% 1/8W R334 Q700051 CF 5.6K OHM +-5% 1/16W
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R335 0700049 CF 47K OHM +-5% 1/16W R466 0700041 CF 1K OHM +-5% 1/16W
R336 0100133 CF 880K OHM +-5% 1/8W R467 0700041 CF 1K OHM +-5% 1/16W
R337 0700058 CF 22K OHM +-5% 1/16W R471 0700054 CF 10K OHM +-5% 1/16W
R338 0700054 CF 10K OHM +-5% 1/16W R472 0700054 CF 10K OHM +-5% 1/16W
R339 Q700066 CF 82K OHM +-5% 1/16W R473 06700051 CF 5.6K OHM +-5% 1/16W
R340 (700054 CF 10K OHM +-5% 1/16W R474 0700051 CF 5.6K OHM +-5% 1/16W
R341 0700067 CF 100K OHM +-5% 1/16W R475 0700045 CF 2.2K OHM +-5% 1/16W
R342 0700052 CF 6.8K OHM +-5% 1/16W R476 0700045 CF 2.2K OHM +-5% 1/16W
R344 0700049 CF 4.7K OHM +-5% 1/16W R477 0700083 CF 47K OHM +-5% 1/16W
R346 0700067 CF 100K OHM +-5% 1/16W R478 0700067 CF 100K OHM +-5% 1/16W
R347 0700046 CF 2.7K OHM +-5% 1/16W R479 0700036 CF 470 OHM +-5% 1/16W
R348 0700049 CF 47K OHM +-5% 1/16W R480 1195051 FR 2.2 OHM +-5% 1/4W
R351 0700048 CF 3.8K OHM +-5% 1/16W R481 1195051 FR 2.2 OHM +-5% 1/4W
R352 0700047 CF 3.3K OHM +-5% 1/16W R482 0700063 CF 47K OHM +-5% 1/16W
R353 0700041 CF 1K OHM +-5% 1/16W R483 0700041 CF 1K OHM +-5% 1/16W
R355 0700048 CF 3.9K OHM +-5% 1/16W R484 0700058 CF 22K OHM +-5% 1/16W
R356 0700051 CF 5.6K OHM +-5% 1/16W R485 0700065 CF 68K OHM +-5% 1/16W
R357 0700054 CF 10K OHM +-5% 1/16W R4886 0700065 CF 68K OHM +-5% 1/16W
R358 0179536 MG 1M OHM +-5% 1/8W R487 0114161 CF 1K OHM +-5% 1/4W
R359 0700034 CF 330 OHM +-5% 1/16W R488 0114161 CF 1K OHM +-5% 1/4W
R361 0700034 CF 330 OHM +-5% 1/16W R489 0700063 CF 47K OHM +-5% 1/16W
R362 0700034 CF 330 OHM +-5% 1/16W R490 0700063 CF 47K OHM +-5% 1/16W
R363 0700027 CF 100 OHM +-5% 1/16W R491 0700054 CF 10K OHM +-5% 1/16W
R364 0700054 CF 10K OHM +-5% 1/16W R492 0700045 CF 2.2K OHM +-5% 1/16W
R365 07000392 CF 820 OHM +-5% 1/16W R493 06700054 CF 10K OHM +-5% 1/16W
R366 0700041 CF 1K OHM +-5% 1/16W R494 0700045 CF 2.2K OHM +-5% 1/16W
R367 0150113 VR 5K OHM-B R5-6 R485 0700043 CF 1.5K OHM +-5% 1/16W
R368 0700051 CF 5.6K OHM +-5% 1/16W R496 0700043 CF 1.5K OHM +-5% 1/16W
R369 Q700033 CF 270 OHM +-5% 1/16W R501 0187086 CF 7.5K OHM +-5% 1/16W
R371 0700041 CF 1K OHM +-5% 1/16W R502 0150110 VR 500 OHM-B

R374 0700047 CF 3.3K OHM +-5% 1/16W R503 0700036 CF 470 OHM +-5% 1/16W
R375 0100125 CF 330K OHM +-5% 1/8W R505 0150110 VR 500 OHM-B

R376 0700041 CF 1K OHM +-5% 1/16W R508 0150111 VR 1K OHM-B

R381 0100051 CF 270 OHM +-5% 1/8W R507 0700067 CF 100K OHM +-5% 1/16W
R382 0700062 CF 39K OHM +-5% 1/16W R&508 0700036 CF 470 OHM +-5% 1/16W
R383 0700038 CF 680 OHM +-5% 1/16W R509 0700041 CF 1K OHM +-5% 1/16W
R384 0700039 CF 820 OHM +-5% 1/16W R510 0179538 MG 1M OHM +-5% 1/8W
R385 0700043 CF 1.5K OHM +-5% 1/16W R513 0700041 CF 1K OHM +-5% 1/16W
R386 0114135 CF 150 OHM +-5% 1/4W R514 0100129 CF 470K OHM +-5% 1/8W
R387 0700037 CF 560 OHM +-5% 1/16W R516 0700066 CF 82K OHM +-5% 1/16W
R388 0700027 CF 100 OHM +-5% 1/16W R517 0700054 CF 10K OHM +-5% 1/16W
R389 0700063 CF 47K OHM +-5% 1/16W R518 0700067 CF 100K OHM +-5% 1/16W
R390 0100055 CF 390 OHM +-5% 1/8W R519 0700061 CF 33K OHM +-5% 1/16W
R391 0100115 CF 120K OHM +-5% 1/8W R520 0700067 CF 100K OHM +-5% 1/16W
R392 0700041 CF 1K OHM +-5% 1/16W R521 0700054 CF 10K OHM +-5% 1/16W
R393 Q700052 CF 6.8K OHM +-5% 1/16W R522 0700065 CF 68K OHM +-5% 1/16W
R394 0700046 CF 2.7K OHM +-5% 1/16W R523 0700054 CF 10K OHM +-5% 1/16W
R395 0700043 CF 1.5K OHM +-5% 1/16W R526 0700054 CF 10K OHM +-5% 1/16W
R396 0700081 CF 33K OHM +-5% 1/16W R527 Q700054 CF 10K OHM +-5% 1/16W
R397 0700057 CF 18K OHM +-5% 1/16W R528 0700067 CF 100K OHM +-5% 1/16W
R398 0100121 CF 220K OHM +-5% 1/8W R529 0700059 CF 27K OHM +-5% 1/16W
R399 0700041 CF 1K OHM +-5% 1/16W R530 0700047 CF 3.3K OHM +-5% 1/16W
R400 0700029 CF 150 OHM +-5% 1/16W R531 0700049 CF 4.7K OHM +-5% 1/18W
R401 0700032 CF 820 OHM +-5% 1/16W R532 07000861 CF 33K OHM +-5% 1/16W
R402 (700034 CF 330 OHM +-5% 1/16W R533 0700046 CF 27K OHM +-5% 1/16W
R410 0700051 CF 5.6K OHM +-5% 1/16W R534 0700054 CF 10K OHM +-5% 1/16W
R411 0700051 CF 5.6K OHM +-5% 1/16W R535 4700054 CF 10K OHM +-5% 1/16W
R412 0700051 CF 5.6K OHM +-5% 1/16W R538 0100037 CF 68 OHM +-5% 1/8W
R413 0700051 CF 5.6K OHM +-5% 1/16W R539 0100049 CF 220 OHM +-5% 1/8W
R414 4700037 CF 560 OHM +-5% 1/16W R540 0100049 CF 220 OHM +-5% 1/8W
R415 0700087 CF 100K OHM +-5% 1/16W R541 0100049 CF 220 OHM +-5% 1/8W
R416 0700054 CF 10K OHM +-5% 1/16W R542 0700041 CF 1K OHM +-5% 1/16W
R417 0700054 CF 10K OHM +-5% 1/16W R543 0700027 CF 100 OHM +-5% 1/16W
R418 Q700067 CF 100K OHM +-5% 1/16W R544 0700054 CF 10K OHM +5% 1/16W
R419 0700045 CF 2.2K OHM +-5% 1/16W R545 0700054 CF 10K OHM +-5% 1/16W
R420 0700054 CF 10K OHM +-5% 1/16W R546 0700056 CF 15K OHM +-5% 1/16W
R421 0700037 CF 560 OHM +-5% 1/16W R547 0114131 CF 100 OHM +-5% 1/4W
R423 0700045 CF 2.2K OHM +-5% 1/16W R548 0700054 CF 10K OHM +-5% 1/16W
R424 0700054 CF 10K OHM +-5% 1/16W R549 0700029 CF 150 OHM +-5% 1/16W
R425 0700054 CF 10K OHM +-5% 1/16W R550 0700066 CF 82K OHM +-5% 1/16W
R426 0700054 CF 10K OHM +-5% 1/16W R607 0179536 MG 1M OHM +